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Welcome To The Ramset™ Specifiers Resource Book

The Ramset™ Specifiers Resource Book contains information most useful to Specifiers, Engineers and Architects when selecting the
concrete anchoring solution that best suits their project.

Selection of a concrete anchoring product is made on the basis of the basic type of fixing (bolt, stud or internally threaded), macro
environment, (e.g. coastal or inland), micro environment (particular chemicals) and of course the capacity that best meets the design
load case.

Where the fixing is simple and does not warrant extensive strength limit state calculations, selection on the basis of load case is made
simple with summarised load tables for each concrete anchor.

Where more vigorous design and strength limit state calculation is required, the simplified step-by-step method presented in this
booklet will allow rapid selection and verification of the appropriate concrete anchor for a variety of load performance requirements.

The Brick and Block anchoring section gives design professionals guidance as to the behaviour of a number of fixings suitable for use
in a variety of both solid and hollow pre-manufactured masonry units. The capacity information presented considers the elemental
nature of pre-manufactured masonry units and advises designers as to suitable locations within the units accordingly.

For additional information or any further enquiries, contact your local Ramset™ engineer:

Australia enquiry@ramset.com.au or call 1300 780 063

New Zealand engineer@ramset.co.nz or call 0800 726738

What's new in the 2022 SARB Edition ?

At Ramset we are committed to ongoing innovation in our engineering resources. As a reflection of our continued product innovation
and development, this latest edition includes the following improvements and new products;

New Reo502™ Plus - Anchor Stud - Seismic C1- M10 to M30 (100 year working life)
New Re0502™ Plus - Reinforcing Bar - Seismic C1 (100 year working life)

New Re0502™ Plus - Reinforcing Bar to AS3600 & AS5216

New EPCON™ C6 Plus - Reinforcing Bar - Seismic C1 (100 year working life)

New EPCON™ C6 Plus - Anchor Stud - Seismic C1- M10 to M30 (100 year working life)
New EPCON™ C8 Xtrem™ - Reinforcing Bar to AS3600 & AS5216 (100 Year working life)
New EPCON™ C8 Xtrem™ - Reinforcing Bar Development Length - Seismic (100 year working life)
New 801 Xtrem™ XC? - Reinforcing Bar - Seismic C1

New 801 Xtrem™ XC? - Reinforcing Bar to AS3600 & AS5216 (100 Year working life)
New AnkaScrew Xtrem™ - Seismic C1 & C2

New AnkaScrew Xtrem™- Rod Holder Metal Deck (ComFlor™) - Seismic - ACl 355.2
New AnkaScrew Xtrem™ Metal Deck (ComFlor™) - Seismic - ACI 355.2

New AnkaScrew Xtrem™ - Cracked and Non-cracked

New AnkaScrew Xtrem™ - Fire Rated

New TruBolt™ Xtrem™ Zn/A4 SS - Seismic C1 & C2

New TruBolt™ Xtrem™ Zn/A4 SS - Cracked and Non-cracked

New Trubolt™ Xtrem™ Metal Deck (ComFlor™) - Seismic - ACI 355.2

New TruBolt™ Xtrem™ - Cracked and Non-cracked

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 3
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SPECIFIERS RESOURCE GUIDE

We have developed this set of easily recognisable icons to assist with product selection.

PERFORMANCE RELATED SYMBOLS

Indicates the suitability of product to specific types of performance related situations.

“m‘ Has good resistance to cyclic and dynamic
‘W,

Fire rated in accordance with the applicable
standard or independent assessment (i.e. Australian

loading. Resists loosening under vibration. ;
oading. Resists loosening under vibration Standards or European Technical Assessment)

Anchor has an effective pull-down feature,
or is a stud anchor. It has the ability to clamp
the fixture to the base material and provide
high resistance to cyclic loading.

May be used close to edges (or another
anchor) without risk of splitting the concrete.

Suitable for use in seismic design according
to ANZ Standards (eg AS/NZ 1170.4) or
independent seismic performance data
available from either an ICC Evaluation
report or European Technical Assesment.

Temporary or removable anchor.

PSS

Cracked concrete.

\ 4
g

MATERIAL SPECIFICATION SYMBOLS

Indicates the base material and surface finish to assist in selection with regard to corrosion or environmental issues.

¢
¢
N4
\ 4

INSTALLATION RELATED SYMBOLS

Indicates the suitable positioning and other installation related requirements.

@
&
N
&
\'¢

AISI Grade 316 Stainless Steel, resistant to corrosive
agents including chlorides and industrial pollutants.
Recommended for internal or external applications
in marine or corrosive environments.

Steel Zinc Plated
Minimum thickness 5 micron.
Recommended for internal applications only.

Steel Hot Dipped Galvanised to AS/NZS4680-2006
and AS/NZS 1214 - 2016.

Minimum thickness 42 micron.

For external applications.

Stainless Steel High Corrosion resistance.
HCR Grade 1.4529/1.4565.

Steel Mechanically Galvanised
Minimum thickness 42 micron.

For external applications. Corrosion resistant.

Not recommended for direct exposure to sunlight.

0o

Climaseal
Minimum thickness 75 microns.
For internal applications.

Suitable for floor applications. Anchors suitable for use in dry holes.

Suitable for wall applications. Anchors suitable for use in damp holes.

Anchors suitable for use in holes

Suitable for overhead applications. filled with water.

Suitable for hollow brick/block and hollow

- Suitable for use in drilled holes.
core concrete applications.

Anchor can be through fixed into substrate

L Suitable for use in cored holes.
using fixture as template.

Suitable for AAC and lightweight concrete
applications.

Suitable for contact with drinking water
for human consumption.

OOV

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 5
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Notation
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(kN)

(kN)

(kN)

GENERAL NOTATION
a = actual anchor spacing (mm) | k, AS3600 - 2018 X = cracked concrete effect, tension
a, = critical anchor spacing (mm) | K AS3600 - 2018 X, = edge distance effect, tension
an = absolute minimum anchor spacing (mm) | L anchor length (mm){ X, = characteristic ultimate capacity
A, = reinforcing bar stress area (mm?) | L, anchor effective length (mm){ x, = anchor spacing effect, concrete edge shear
A, = stressarea (mm?) | L, length of reinforcing bar to develop X = concrete compressive strength effect, shear
Ay = stress area of reinforcing bar (mm?) tensile stress st (mm) Xeer = cracked concrete effect, shear
b, = minimum substrate thickness (mm) | e reinforcing bar length to develop X, = load direction effect, concrete edge shear
. steel yield in tension (mm)
d; = bolt diameter (mm) o X. = concrete anchor spacing and edge
) ) Ly:om= length of reinforcing bar to develop )
d = fixture hole diameter (mm) full steel yield in 32 MPa concrete (mm) distance effect, shear
d, = drilled hole diameter (mm) L thread length (mm) Xon = multiple anchors effect, concrete edge shear
e = actual edge distance (mm) n number of fixings in a group Xis = corner edge shear effect, shear
X = critical edge distance (mm) N tensile steel yield load capacity Xisc = concrete compressive strength effect,
sy :
En = absolute minimum edge distance (mm) Ny characteristic ultimate tensile combined conree/see shear
ul _ .
f, = concrete cylinder characteristic adhesive bond capacity (kN) s - :?ra'({‘ke(:[cotncrete service temperature
. imits effec
compressive strength (MPa) P, long term, retained preload (kN) 7 B i Al )
fy = concrete flexural tensile strength (MPa) P initial preload (kN) = section modulus (mm’)
L : . B = concrete cube characteristic
f = reinforcing bar steel yield strength MPa
fsy o .gt. " ty ol g (1Pa) P, proof load (kN) compressive strength (N/mm?)
f = characteristic ultimate steel ; - e
. t total thickness of fastened w = torque co-efficient of sliding friction
tensile strength (MPa) material(s) (mm) ‘ .
f, = characteristic steel yield strength (MPa) T assembly torque (Nm) X = mean ukimate capacity
_ . ! ost = steel tensile stress
h = anchor effective depth (mm) Xoa anchor spacing effect, tension . N .
h = nominal effective depth (mm) ) . ost (nom) = steel tensile stress of reinforcing bar bonded into 32
n . Xnae anchor spacing effect, end of a row, tension MPa concrete
g = gap or non-structural thickness (mm) Xoai anchor spacing effect, internal to a row, tension
k = AS3600-2018 Xoe concrete compressive strength effect, tension
STRENGTH LIMIT STATE NOTATION
M = design bending action effect (kN.m) | Ny = characteristic ultimate steel tensile capacity ~ (kN) | ¢ = capacity reduction factor
M, = characteristic ultimate moment capacity (kN.m) | N, = factored characteristic ultimate o, = capacity reduction factor, concrete tension
N = design tensile action effect (kN) steel tensile capacity (kN) recommended as 0.6
N = nominal ultimate bolt tensile capacity (kN) R, characteristic ultimate capacity O = capacity re:u;tion factor, steel bending
; ; recommended as 0.8
N, = characteristic ultimate tensile capacity vy | V° design shear action effect (kN) o reduton'. i
: - : = capacity reduction factor, steel tension
N,, = characteristic ultimate concrete Vg nominal ultimate bolt shear capacity (kN) & recpomrtnyended 2508
tensile capacity (kN) | v, ultimate shear capacity (kN) ) ) '
L L [ = capacity reduction factor, concrete edge shear
Nup = characteristic ultimate pull-through Ve = characteristic ultimate concrete recommended as 0.6
capacity (kN) edge shear capacity (kN) ) ) '
L ) ) o, = capacity reduction factor, steel shear
Nyer = factored characteristic ultimate Vieo ultimate concrete pryout capacity recommended as 0.8
concrete tensile capacity (kN) : . : )
) . . . Vu design ultimate shear capacity (kN) ol = capacity reduction factor, pull-through
Ny, = design ultimate tensile capacity (kN) Vire = design ultimate concrete edge shear recommended as 0.65
N = design ultimate concrete tensile capacity (kN)
capacity (kN) Viep = design ultimate concrete pryout capacity
Nup = design ultimate pull-through capacity kN) |y characteristic ultimate steel shear capacity ~ (kN)
Nuce = concrete cone resistance Viee = characteristic ultimate combined
Nyep = combined pull-out and concrete cone resistance concrete/steel shear capacity (kN)
PERMISSIBLE STRESS NOTATION
f; = factor of safety N, working load limit concrete tensile A = working load limit shear capacity
fe = factor of safety for substrate = 3.0 capacity (kN) v, = factored working load limit shear
f = factor of safety for steel in tension N, factored working load limit tensile capacity
and bending = 2.2 capacity (kN [y = working load limit steel shear
f, = factor of safety for steel in shear = 2.5 N, working load limit steel tensile capacity
M = applied moment (kNm) capacity (kN)
M, = working load limit moment capacity (kNm) Ny factgred workllng load limit steel
_ ‘ tensile capacity (kN)
N = applied tensile load (kN) ) - .
) o ) R, working load limit capacity (kN)
N, = working load limit tensile capacity (kN) _
v applied shear load (kN)
6 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Notation/Design Process

SPECIFIERS RESOURCE GUIDE

STRENGTH LIMIT STATE NOTATION (SEISMIC ANCHORS)

ACI - US Seismic Design Method

Nuce = Seismic cracked concrete cone
characteristic ultimate tensile resistance

Nyep = Seismic cracked concrete pull-out bond
characteristic ultimate tensile resistance

Noree = Design seismic cracked concrete cone
ultimate tensile resistance

Nyep = Design seismic cracked concrete pull-out
bond ultimate tensile resistance

Nusis = Design seismic cracked ultimate tensile
resistance

EOTA - European Seismic Design Method

Negpses = Design seismic cracked concrete
combined Pull-out and concrete cone
resistance, tension

Neypseis = Seismic cracked concrete combined Pull-
out and concrete cone resistance, tension

Negsses = Design seismic cracked concrete steel
tensile resistance - reduced characteristic

Negsss = Design seismic cracked tensile
resistance

Nk = Seismic cracked concrete cone resistance
- characteristic

Nge = Seismic cracked concrete pull-out
(pull-through) concrete cone resistance -
characteristic

Niis = Seismic cracked concrete steel tensile

resistance - characteristic

v

uc,seis
ch,seis

v

urc,seis
v

crp,sei

Vur,seis

0
v Rd,c.seis

0
Vv Rd,cp.seis

VRd,s,seis

VRd,se\s

VDRk,c

Seismic cracked concrete characteristic
ultimate edge shear resistance

Seismic cracked concrete characteristic
ultimate Pryout failure

Design seismic cracked concrete ultimate
edge shear resistance

Design seismic cracked concrete ultimate
Pryout failure

Design seismic cracked ultimate shear
resistance

Seismic cracked concrete edge shear
resistance

Seismic cracked concrete pryout failure

Seismic cracked concrete steel shear
resistance

Design seismic cracked concrete edge
shear resistance

Seismic cracked concrete edge resistance
- characteristic

Seismic cracked concrete Pryout failure -
characteristic

Seismic cracked concrete steel shear
resistance - characteristic

aN,seis

aV,seis

Yus

YMsp

YMpr

Seismic capacity reductions factor for
steel tension

= Seismic capacity reductions factor for

steel shear

= Partial safety factor for steel resistance
(tension and shear)

= Partial safety factor for combined pull-out
concrete cone (pull-through) resistance

= Partial safety factor for concrete edge
failure

= Partial safety factor for concrete pryout
failure

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Simplified Design

APPROACH

DESIGN PROCESS

This information is provided for the guidance of qualified structural engineers or other suitably skilled persons in the design of anchors. It is the designer's
responsibility to ensure compliance with the relevant standards, codes of practice, building regulations, workplace regulations and statutes as applicable.

This manual allows the designer to determine load carrying capacities based on actual application and installation conditions.
The designer must first select the anchor style/type to suit application and environmental conditions through the use of tables 4.1, 4.2, 4.3, 4.4 and 4.5 to
identify the specific product features, dimensional properties and environmental characteristics required.

Then select an appropriate anchor size to meet the required load case through the use of either the working load information provided or by use of the
simplified design process described on the page opposite to arrive at recommendations in line with strength limit state design principles.

Ramset” has developed this Simplified Design Approach to achieve strength limit state design, and to allow for rapid selection of a suitable anchor and
through systematic analysis, establish that it will meet the required design criteria under strength limit state principles.

The necessary diagrams, tables etc. for each specific product are included in this publication.

Ramset has also developed a software tool “i-Expert Anchor Design” to enable engineers to quickly select suitable anchors for a specific set of design
conditions and output the results for project file reference. We have developed this design process to provide accurate anchor performance predictions and

allow appropriate design solutions in an efficient and time saving manner.

Our experience over many years of anchor design has enabled us to develop this process which enables accurate and quick solutions without the need to work
laboriously from first principles each time.

PRELIMINARY SELECTION

Establish the design action effects, N* and V* (Tension and Shear) acting on each anchor being examined using the appropriate load combinations detailed in the
ASI170 series of Australian Standards and NZS1170 series of New Zealand Standards.

Refer to charts on pages 17,18, 19, 20 and 21 in order to select an anchor type that best meets the needs of your application.

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Refer to table 1a, ‘Indicative combined loading - Interaction Diagram' for This is an important structural dimension that will be referred to in
the anchor type selected, looking up N* and V* to select the anchor size subsequent tables.
most likely to meet the design requirements.

Typically, greater effective depths will result in greater concrete

Note that the Interaction Diagram is for a specific concrete compressive tensile capacities.
strength and does not consider edge distance and anchor spacing effects,
hence is a guide only and its use should not replace a complete design ACTION  Note down the anchor effective depth, h.
process. Note also the product part no. referenced.
ACTION  Note down the anchor size selected.

Checkpoint n

Having selected an anchor size, check that the design values for edge
distance and anchor spacing comply with the absolute minima detailed in
table 1b. If your design values do not comply, adjust the design layout. Anchor size selected ?

- . . 2
Calculate the anchor effective depth as detailed in step Ic. Absolute minima compliance achieved ?

Anchor effective depth calculated ?

If the above questions are answered satisfactorily,
proceed to step 2.

8 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Simplified Design

APPROACH

m Verify concrete tensile capacity - per anchor

Referring to table 2a, determine the reduced characteristic ultimate
concrete tensile capacity (¢pNy). This is the basic capacity, uninfluenced
by edge distance or anchor spacings and is for the specific concrete
compressive strength(s) noted.

ACTION  Note down the value for @N,,,

When cracked concrete design is required, apply X,, effect factor in table
2a-2

ACTION  Note down the value for X,

Check concrete service temperature limit in table 2b-1and apply service
temperature limits effect, tension, X, as required

ACTION  Note down the value for X,

Calculate the concrete compressive strength effect, tension, X, by
referring to table 2b-2. This multiplier considers the influence of the actual
concrete compressive strength compared to that used in table 2a above.
ACTION  Note down the value for X,

If the concrete edge distance is close enough to the anchor being
evaluated, that anchors tensile performance may be reduced. Use table
2c, edge distance effect, tension, X, to determine if the design edge

distance influences the anchors tensile capacity.

ACTION  Note down the value for X,

For designs involving more than one anchor, consideration must be given
to the influence of anchor spacing on tensile capacity. Use Table 2d to
establish the anchor spacing effect, tension, X,

ACTION  Note down the value of X,

Checkpoint n

Design reduced ultimate concrete tensile capacity, oN,,
¢NI.II’C = (I)NI.IC *chl’ *XHS *XHC *xne *xlla
If Service temperature limit is -40°C to +40°C then
¢Nun: = minimum Of ¢Nunp *Xm:r *an *Xm: *Xne *Xna and ¢Nucn *chr *an *ch
*Kne *X
ne na

This calculation takes into consideration the influences of concrete
compressive strength, edge distance and anchor spacing to arrive at the
design reduced concrete tensile capacity.

ACTION  Note down the value of N,

m Verify anchor tensile capacity - per anchor

Having calculated the concrete tensile capacity above (¢Nyc),
consideration must now be given to other tensile failure mechanisms.

Calculate the reduced characteristic ultimate steel tensile capacity (¢Nys)
from table(s) 3a.

ACTION  Note down the value of ¢N
For internally threaded anchoring products that utilise a separate bolt

such as the Threaded Insert anchor, make use of step 3b to verify the
reduced characteristic ultimate bolt steel tensile capacity (¢pNy).

Checkpoint ﬂ

Now that we have obtained capacity information for all tensile failure
mechanisms, verify which one is controlling the design.

Design reduced ultimate tensile capacity, @N,,
®N,, = minimum of ¢N,,., dN,., ON,
Check N* / (I)Nur <1

if not satisfied return to step 1

This completes the tensile design process, we now look to verify that
adequate shear capacity is available.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Simplified Design

APPROACH

n Verify concrete shear capacity - per anchor

Referring to table 4a, determine the reduced characteristic ultimate
concrete edge shear capacity (V). This is the basic capacity,
uninfluenced by anchor spacings and is for the specific edge distance and
concrete compressive strength(s) noted.

ACTION  Note down the value for ¢V,

When cracked concrete design is required, apply X,., effect factor in table
43-2
ACTION  Note down the value for X,

Calculate the concrete compressive strength effect, shear, X, by referring
to table 4b. This multiplier considers the influence of the actual concrete
compressive strength compared to the nominal value used in table 4a
above.
ACTION  Note down the value for X,

The angle of incidence of the shear load acting towards an edge is
considered through the factor X, 4, load direction effect, shear.

Use table 4c to establish its value.

ACTION  Note down the value for X4

For a row of anchors located close to an edge, the influence of the anchor
spacing on the concrete edge shear capacity is considered by the factor
X, Concrete anchor spacing and edge distance effect, concrete edge
shear.

Note that this factor considers single anchor, two anchor and three or
more anchors loaded equally..

ACTION  Note down the value for X,

Calculate the reduced characteristic concrete pryout capacity, V,, by
referring to table 4e. This considers concrete pryout capacity on anchors.
ACTION  Note down the value for V,,

Calculate the anchor at a corner effect, concrete edge shear, X, by
referring to table 4f. This considers concrete capacity limitations when an
anchor is influenced by two concrete edges.

ACTION  Note down the value for X,

Examples
o oo o O
: ) D-.. _'-Q
_'g,' © © [ - _'Q
° . _Ol n=3  '°°
V¥rotaL l
IR SR o
K NO
o O Yy
‘o :
e © 2
o) 7R
Lo . - S
Lo x :.OI_' n=2 0"
V*1o1AL ;

Assume slotted holes to
prevent shear take up
C e NG

o

N N0

. -.'o DQ

.S e © -"” "o

.O..b'j._.OI_ n=2 0"
V*TOTAL;

Note: Consider capacity of two anchors in row
closest to edge only,
ie. anchor load = V*g7a. /2 to each anchor.

Checkpoint m Design reduced ultimate concrete edge shear
capacity, oV,

(I)Vurc = ¢vuc *xvcr *ch *de *Xe *Xvs

Checkpoint m Design reduced ultimate concrete pryout capacity,
q)vurcp

¢vurcp =¢vucp Koer Xie Xne Xna

This calculation takes into consideration the influences of concrete
compressive strength, edge distance and anchor spacing to arrive at the
design reduced concrete shear capacity.

For a design involving two or more anchors in a row parallel to an edge,
this value is the average capacity of each anchor assuming each is
loaded equally.

ACTION  Note down the value of ¢V

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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APPROACH

m Verify anchor shear capacity - per anchor o
&,
=

Having calculated the concrete shear capacity above (¢V,c), i =

consideration must now be given to other shear failure mechanisms. Checkpoint >
(=
(x]

Calculate the reduced characteristic ultimate steel shear capacity (¢pV,s) 8

from table(s) 5a. Design reduced shear capacity, pV,,, »

ACTION  Note down the value for ¢V,

Now that we have obtained capacity information for all shear failure

For internally threaded anchoring products that utilise a separate bolt mechanisms, verify which one is controlling the design.

such as the Threaded Insert anchor, make use of step 5b to verify the
reduced characteristic ultimate bolt steel shear capacity (¢Vj).

(I)Vur = minlmum Of (I)Vurcl (I)Vusl (I)st,vurcp
check V* / Vyr <1,

if not satisfied return to step 1

This completes the shear design process, we now look to verify that
adequate combined capacity is available for load cases having both shear
and tensile components.

m Combined loading and specification

For load cases having both tensile and shear components, verify that the .
relationship represented here is satisfied. Checkpoint

Check
N*/ON,, + V*/dV,, 1.2,

if not satisfied return to step 1

Specify the product to be used

as detailed.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET n
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Worked Example

STRENGTH LIMIT STATE DESIGN

Verify capacity of the anchors detailed below:

Given data: Q0. Qb
Concrete compressive strength fe 50 MPa TR T
Design tensile action effect N*roraL 72kN o '_Q'_O{- ]'5.'0';‘ 150;41 50 M 00
Design shear action effect VEroma 40 kN o o -': e _O
Edge distance e 250 mm c
Anchor spacing a 150 mm T {A_} ? K%) %} o )
Fixture plate + grout thickness t 17mm 250 O '\ e VAR
No. of anchors in shear n 4 i AN Ot O\ TOTALo” -
Concrete condition non-cracked ‘\

As the design process considers design action effects PER anchor, distribute
the total load case to each anchor as is deemed appropriate.

In this case, equal load distribution is considered appropriate hence,

Design tensile action effect (per anchor) N* 18 kN

Design shear action effect (per anchor) V¥ 10kN

Given that each of the ‘interior’ anchors is influenced by two adjacent
anchors, verify capacity for anchor ‘B' in this case.

From the information presented in tables 4.1 - 4.5, it is established that
SpaTec” Xtrem" anchors will be suitable for selection.

Having completed the preliminary selection component of the design
process, commence the Strength Limit State Design process.
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Worked Example

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

[~
(1]
&,
(=]
Refer to table 1a, ‘Indicative combined loading - interaction diagram’ on The effective depth, h, is calculated by making reference to the =
page 259. Applying both the N* value and V* value to the interaction, it ‘Description and Part Numbers' table on page 258 and calculating 3
can be seen that the intersection of the two values falls within the M16 effective depth, h =L, - t. g
llband"l 8
Hence, h =125-17 (7]
ACTION M16 anchor size selected. =108 mm
Confirm that absolute minima requirements are met. ACTION  h =108

Anchor selected is SP16145
From table 1b (page 257) for M16 SpaTec Xtrem’", it is required that edge
distance, e > 180 mm. and that anchor spacing,
a>100 mm.

The design values of e = 250 mm and a = 150 mm comply with these .
minima, hence continue to step Ic. Checkpoint

Anchor size selected ? M16

Absolute minima
compliance achieved ?

Anchor effective
depth calculated ?

m Verify concrete tensile capacity - per anchor

Yes

h =108 mm with SP16145

Referring to table 2a, consider the value obtained for an M16 anchor at h = As we are considering anchor ‘B' for this example, use table 2d on page
100 mm (closest to our design value of h =108 mm). 260 to verify the anchor spacing effect, internal to a row, tension, X,
value. If we were inspecting anchors ‘A’ or ‘D' we would use table 2d for
ACTION  ¢Nyc =414 kN anchors at the end of a row.
Verify concrete condition, cracked or un-cracked. In this example, ACTION  X,a=0.75
concrete in un-cracked.
Action X = 1.0 (no effect)
Checkpoint n
Verify the concrete compressive strength effect, tension, X, value from
table 2b.
ACTION X, =125 Design reduced concrete tensile capacity, oN.

Verify the edge distance effect, tension, X, value from ONe = DN Ko XKoo X X,
table 2c. =414.10.125.10.0.75

=38.8kN

ACTION Xhe = 1.00 (no effect)
ACTION Ny =38.8 kN
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Worked Example

STRENGTH LIMIT STATE DESIGN

m Verify anchor tensile capacity - per anchor

From table 3a, verify the reduced characteristic ultimate steel tensile heckooi
capacity, oNys. Checkpoint

For an M16 SpaTec Plus, o, = 84.0 kN. ¢N,, = minimum of ¢N,,., pN,

ACTION N, = 84.0 kN
ONys In this case ¢N,, = 38.8 kN (governed by concrete capacity).

Check N* / (I)Nur < ],

18/38.8=046<1
Tensile design criteria satisfied, proceed to Step 4.

n Verify concrete shear capacity - per anchor

Referring to table 4a, consider the value obtained for an M16 anchor at e Verify concrete pryout capacity, V,, from table 4e
=250 mm.

ACTION ~ V,,, =833KN
ACTION ¢V, =16.6 kN uep

Verify concrete condition, cracked or un-cracked. In this example,

concrete in un-cracked. Verify anchor at a corner effect, concrete edge shear, X5
ACTION X, = 1.0 (no effect) ACTION ~ X,s =100
Verify the concrete compressive strength effect, tension, X, value from
table 4b.
_ Checkpoint m Design reduced ultimate concrete edge shear
ACTION X, =127 p capacity, 6V,
Verify the load direction effect, concrete edge shear, X, Ware = Vo Koer Koe Kog Xe o
value using table 4c. =16.6*1.27*1.0*0.65*1.0* 1.0
=137

ACTION  Xq = 1.0 for angle of 30 degrees to normal.

ACTION @V, =13.7 kN
Verify the anchor spacing and edge distance effect, concrete edge shear, ] . . .
X,e value using X,, formula below table 4d when 3 or more anchors are in Checkpoint gss'g" reduced ultimate concrete pryout capacity,
a row. urcp

(I)VUTCP =¢Vucp *XI'ICI' *ch *XI'IE *Xna

ACTION  Xye = 0.65
ACTION ¢V, = 77.8KN

m Verify anchor shear capacity - per anchor
From table 5a, verify the reduced characteristic ultimate .
steel shear capacity, ¢V, Checkpoint ﬂ

The shear capacity available from the SpaTec' Plus anchor is ¢V = minimum of d)v , d)V
subject to its effective depth, h value. As was noted earlier y e
h =108 mm for this example, hence,

In this case OV, = 13.7kN (governed by concrete capacity).

for an M16 SpaTec Plus at h =108 mm, ¢V, = 78.5 kN check V* / (I)VUI' <],

ACTION  ¢Vys=T78.5kN 10/13.7=0.73 <1
Shear design criteria satisfied, proceed to Step 6.
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Worked Example

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint ﬂ

Now, ensure combined loading criteria is met.

N*/dN,, + V*/oV, < 1.2,
18/38.8+10/13.7=119

Combined loading criteria PASSES.

Specify

Ramset™ SpaTec” Plus Anchor,
M16 (SP16145).

Maximum fixed thickness to be 17 mm.

To be installed in accordance with
Ramset Technical Data Sheet

If combined loading criteria is >1.2 and fails, review the design process
and examine the critical factors influencing the overall anchor capacity.
Make adjustments where required (e.g. increase edge distance, anchor
spacing, anchor size, effective depth, concrete strength) and re-calculate
design to achieve a suitable design.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 15
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Notes

DESIGN PROCESS
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Considerations  backioindex

ENVIRONMENTAL / INSTALLATION

Environmental Considerations

Installation Considerations

SN IS IS|ISISISIsSIsS]sS

4 v

* With accessories
- v/ = Recommended
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Anchor Selection Guide
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Anchor Feature

The following chart provides a quick guide for selecting the appropriate Ramset Concrete Anchor to suit your needs.
Please refer to the Legend of Symbols below each table for a detailed explanation of the symbols used.

Anchor Feature Guide

¢S 00006 ¢
v v v
v/ 4 v/
v/ v/ v/ v/ v/ 4 v/
v/ v/ 4
v/ v/ v/ v/ 4 4
v v v v v 4 4
v v v 4 v/
v v v v

v v v v/

v v 4
v v v v v 4 v v 4
v v v v v
v v v v
v v v v v v v v v
v v v v 4
v v v v v 4 4 v 4
v v v 4 v
v v v v
v v v v v v 4 4 v v
v/ 4 4 4 v/
v/ v/ v/ v v/
v/ v/ v/ 4 4 v/
v/ v/ v/ v/ 4 v/

| LEGEND | / = Recommended

PERFORMANCE RELATED SYMBOLS

Indicates the suitability of product to specific types of performance related situations.

“m‘ Has good resistance to cyclic and dynamic
<wy

Suitable for use in seismic design according

Fire rated in accordance with the applicable to ANZ Standards (eg AS/NZ 1170.4) or
standard or indep g (. Austral independent seismic performance data
Standards or European Technical Assessment) available from either an ICC Evaluation

loading. Resists loosening under vibration.

Anchor has an effective pull-down feature, report or European Technical Assesment.

or is a stud anchor. It has the ability to clamp May be used close to edges (or another
the fixture to the base material and provide # anchor) without risk of splitting the concrete.
high resistance to cyclic loading.

Cracked concrete.

&S

Temporary or removable anchor.

P

MATERIAL SPECIFICATION SYMBOLS

Indicates the base material and surface finish to assist in selection with regard to corrosion or environmental issues.

Steel Zinc Plated AlSI Grade 316 Stainless Steel, resistant to corrosive Climaseal

Minimum thickness § micron, agents including chlorides and industrial pollutants. Minimum thickness 75 microns.

R ded for internal applications only. ﬁecorqmended forlinternall or external applications For internal appli catii)n s '
in marine or corrosive environments. '

Steel Hot Dipped Galvanised to AS/NZS4680-2006

and AS/NZS 1214 - 2016. Stainless Steel High Corrosion resistance.
Minimum thickness 42 micron. HCR Grade 14529/1.4565.

For external applications.

Steel Mechanically Galvanised

’!gpmefeTn:}':knﬁzzggnTcm"‘ Corrosion resistant,
PP ' Not recommended for direct exposure to sunlight.

066
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Anchor Application

Anchor Application Guide

@SSP OVOCIY ©
AN A 4 |/ |/
| /|7 |/ |/
| /|7 |/ |/
AN A 4 |/ |/
VN A 4 |/ |/
VN VAR A 4 |/
v v v v v v v v / Stainless Steel
v AN A 4 |/
v v v v v v v / Stainless Steel
v VAN A A v v
v v v v v v v v v / Stainless Steel
VN v/ |/
VAN A VA VAR A VA A
v v v v v v v v / Stainless Steel
R A 4 VAN A VA VA
VAN A A VAR A VA VA 4
|/ v |/
VAN A A AN A VA VA
v v v v v/ v v 4 / Stainless Steel
|/ 4 |/
VAN A VA VAN A VA
AN A 4 AN A VA
VR A 4 |/ v
INSTALLATION RELATED SYMBOLS | LEGEND v/ = Recommended

Indicates the suitable positioning and other installation related requi

Suitable for floor applications. Anchors suitable for use in dry holes.

Suitable for wall applications.

@ Suitable for overhead applications.

Anchors suitable for use in damp holes.

Anchors suitable for use in holes
filled with water.

Suitable for hollow brick/block and hollow

o Suitable for use in drilled holes.
core concrete applications.

Anchor can be through fixed into substrate

A Suitable for use in cored holes.
using fixture as template.

Suitable for AAC and lightweight concrete
A applications.

Suitable for contact with drinking water
for human consumption.

GOV
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Anchor Selection Guide
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Chemical Resistance

Resistance of anchors exposed to:

10% v/ v/ v 4 v 4 X X
100% X X X X
100% X X X X X X -
100% v v X X
5% v -
9% v (10%)
100% - X

Saturated 4 v v v -
10% v v v v -
100% v v X X
100% X X C X C v

Saturated 4 4 4 v -
100% X X X X -
100% C C C C -
100% X -

Saturated v/ v v/ v -
100% v v
Gas v/ v v v
100% C C C - C v
20% - -

Saturated - 4 v

Saturated X v X X v
100% X X X X

Saturated v v v v X X
100% v v v v -
100% C v C C v
100% v v v v -
95% X C X X -
20% C C C X C v
15% - - v v
100% - - X v
100% v
100% C v C v C v
100% C C C v C
4% v v (10%) v v (10%) v/ (10%) X X
15% v - v v - v X X
25% C - C C C X X
20% - v X X
5% - v/ X X
40% v X X
100% v v v v
100% X C X X v
100% X v C C
100% 4 4 4 4 v X X
100% 4 4 4 4 v 4
15% X v v X X
100% X X v
100% -
100% 4 v 4 v 4

LEGEND

v/ = Retains 80% of properties when exposed up to 75°C
X =Not Resistant

C = 0ccasional contact upto 25°C

- =Information not available at time of publication

20
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Chemical Resistance

Resistance of anchors exposed to:

LEGEND

<20% 7 (10%) v X X
20 -70% - X X
100% c - v C c
100% - v
100% v v X X
1% X - X c c v X X
100% X - X X X
9% v - v X X
50% v - v v v X X
10% / pH 13 C - c v v v
100% -
100% v v v c c v X X
20% / (50%)
5-15% v 7 (10%) C v v
100% X X c c
5% v v v v
10% v v v v
10% v v v v v v X X
30% v v v v X X
50% v v v v X X
100% v X X
100% v
100% c c c c v
100% 7 (10%) v X X
100% v - v v X X
100% v - v v -
100% X - X C c v X X

v/ = Retains 80% of properties when exposed up to 75°C
X = Not Resistant

C = 0ccasional contact up to 25°C

- =Information not available at time of publication

Engineering Properties - Chemical Adhesives

* Compressive Strength test standard used - ASTM D 695 @ 20°C

Part A: White Part A: White Part A: White Part A: White Part A: White
Part B: Black Part B: Black Part B: Black Part B: Black Part B: Black
Mixed: Grey Mixed: Grey Mixed: Grey Mixed: Grey Mixed: Grey

70 n5** 62 95 95
5x10° Q.cm 210" 0.cm 378 V/mil*** 378 V/mil***

** EPCON C8 achieves Compressive Strength after 48 hours in accordance with test standard NF EN 1SO 604
**Re0502™ PLUS and EPCON™ C6 PLUS values are dialectric strength

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Derivation of Capacity

ANCHORING TECHNOLOGY

DERIVATION OF CAPACITY

Internationally, design standards are becoming more probabilistic in nature
and require sound Engineering assessment of both load case information and
component capacity data to ensure safety as well as economy.

Published capacity data for Ramset Fasteners anchoring products are derived
from Characteristic Ultimate Capacities.

From a series of controlled performance tests, Ultimate Failure Loads are
established for a product.

Obviously, the value obtained in each test will vary slightly, and after obtaining
a sufficient quantity of test samples, the Ultimate Failure Loads are able to be
plotted on a chart.

Test values will typically centre about a mean value.

Once the mean Failure Load is established, a statistically sound derivation is
carried out to establish the Characteristic Ultimate Capacity which allows for
the variance in results as well as mean values.

The Characteristic Value chosen is that which ensures that a 90% confidence
is obtained that 95% of all test results will fall above
this value.

From this value, and dependent on local design requirements, the design
professional may then undertake either a strength limit state or working load
design assessment of the application at hand, confident that they are working
with state of the art capacity information.

2
E
g
g
k]
2
=
s
(=4
—7F - T—
Xue X
Tested ultimate load
X = Mean Ultimate Capacity

Xuc = Characteristic Ultimate Capacity

22
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Anchoring Principles

ANCHORING TECHNOLOGY

GENERAL

Ramset  anchors are high quality, precision made fastenings secured with
either a torque induced setting action, a displacement induced setting
action or a chemical bonding action.

Resistance to tensile loads is provided by mechanisms which depend
upon the type of anchor and its method of setting. Information on the
elements that comprise the resistance mechanisms is given separately for
each type of anchor.

Generally, shear load resistance mechanisms are more uniform amongst
anchors, and comprise these elements:

- the bolt or stud, and in some cases, the steel spacer of the anchor.

- the ability of the anchor to resist the bending moment induced by the
shear force.

- the compressive strength of the concrete.

- the shear and tensile strength of the concrete at the surface of the
potential concrete failure wedge.

When loaded to failure in concrete shear, an anchor located near an edge
breaks a triangular wedge away from the concrete.

Anchor

Drilled hole —
Load

Concrete Wedge

CONCRETE WEDGE FAILURE MODE

TORQUE SETTING ANCHORS

SpaTec” Xtrem", TruBolt", and DynaBolt™ Plus anchors are inserted through
the hole in the fixture, into a hole drilled into the concrete, and are set by
the application of assembly torque to the nut or bolt head.

The diameter of the drilled hole is slightly larger than the outer diameter
of the anchor. When torque is applied to the bolt head or nut of the
anchor, the cone is drawn up into the sleeve to expand its effective
diameter. The wedge action of the cone nut in the sleeve increases with
increasing torque. The reaction of the concrete against the expanded
sleeve of the anchor creates a high friction force between the anchor and
the wall of the drilled hole. The body of the concrete contains and restricts
the expansion forces. The application of assembly torque produces a
preload between the fixture and the concrete.

O O
fam |

TORQUE SETTING ACTION
SpaTec” Xtrem", TruBolt™ & DynaBolt™Plus Anchors

Ifincreasing load were to be applied to the fixture, preload would
reduce and finally be removed. At this point, the steel cone would begin
to be drawn further into the expansion sleeve. When loaded to failure
in concrete tension, the failure mode of a correctly installed anchor is
characterised by the formation of a concrete cone, the apex of which is
located at the effective depth of the anchor.

Alternatively, if the tensile capacity of the steel is exceeded, the anchor
will break.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Anchoring Principles

ANCHORING TECHNOLOGY

TORQUE SETTING ANCHORS cont.

Effective depth is the effective length, L, of the anchor less the fixture
thickness, t.

h o= Lt

Note that for the purpose of calculating “h”, the fixture thickness “t" should
include the thickness of non structural grout, packing, etc.

Applied tensile loads are resisted by these elements:

- the anchor bolt or stud.

- the wedge action of the steel cone in the sleeve.

- friction between the expanded sleeve and the drilled hole.

- shear and tension at the surface of the potential concrete cone.

—=— Applied tensile load

Anchor—a @

CONCRETE CONE FAILURE MODE

ROTATION SETTING ANCHORS

The Boa Coil anchor is set by driving the anchor into the hole with a
hammer up to the “depth set” mark and then, using a spanner or wrench,
rotating the bolt through the coil, thereby setting the anchor.

The diameter of the drilled hole is a similar size to that of the anchor.

Resistance to tensile load is provided by the two (2) components which
make up the Boa' Coil anchor, the "bolt" and the “coil".

The reaction of the concrete against the expanded anchor creates a high
friction force and an undercut forms between the anchor and the hole
wall. The body of the concrete contains and restricts the expansion forces.
The action of tightening the anchor bolt against the fixture produces a
preload between the fixture and the concrete.

As the applied tensile load increases, a commensurate decrease in
preload occurs, until at some point after all preload has been removed,
first slip occurs.

Concrete is locally crushed around the coil as it beds in further,
accompanied by an increase in load capacity.

When failure occurs in the concrete the mode of failure is a broaching
effect whereby load is still being held until the applied load is equivalent
to the shear and tensile capacity of the concrete, at this point a cone of
failure occurs.

24
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Anchoring Principles

ANCHORING TECHNOLOGY

DISPLACEMENT SETTING ANCHORS

DynaSet anchors are inserted into a drilled hole, and set
by the displacement of the expander plug.

‘ ‘ /Settingtool
o - R —
>0, '@Q." -

Pl

DISPLACEMENT SETTING DYNASET™ ANCHORS

The diameter of the drilled hole is slightly larger than the outer diameter
of the anchor. When the expander plug is fully driven home (displaced),
it expands the lower portion of the anchor body, to increase its effective
diameter. Because the anchor is expanded by a series of blows from

a setting punch, a certain amount of shock loading is iMParted to the
concrete immediately adjacent. The reaction of the concrete against the
expanded body of the anchor creates a high friction force between the
anchor and the wall of the drilled hole. The body of the concrete contains
and restricts the expansion forces.

A bolt is subsequently screwed into the anchor.

The mode of failure in concrete tension is characterised by the formation of

a shear cone, the apex of which is located at the effective depth of the anchor.

Applied tensile loads are resisted by the following elements:

- the bolt.
- the steel annulus of the anchor.
- friction between the expanded anchor and the drilled hole.
- shear and tension at the surface of the potential
concrete cone.

CHEMICAL ANCHORS

ChemSet Injection Systems, ChemSet” Maxima' Spin Capsules, anchors
are set in a drilled hole by the hardening of the chemical adhesive.

CHEMICAL ANCHORING

The adhesive penetrates the pores and irregularities of the base material
and forms a key around the threads of the stud. The cured adhesive
becomes a hard, strong material that transfers load to the base material
via mechanical and adhesive bonds with the surface of the drilled hole.

When tested to failure, a shallow concrete cone may form at the top of the
anchor. This cone does not necessarily contribute to the tensile strength
of the anchor, but simply registers the depth at which the concrete

cone strength happens to equate to the cumulative bond strength of

the adhesive to the sides of the hole. For a given concrete strength, the
stronger the adhesive bond, the deeper the cone.

Applied tensile loads are resisted by:
- the stud.
- bond between the stud and the adhesive shear in the adhesive bond

between the adhesive and the concrete.
- shear and tension in the concrete.

Anchor *A—— Applied tensile load

Concrete cone

Adhesive
covered stud

CONCRETE BOND FAILURE MODE
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Base Materials

ANCHORING TECHNOLOGY

SUITABILITY

Ramset’ anchors can be used in plain or in reinforced concrete.

It is recommended that the cutting of reinforcement be avoided. The specified
characteristic compressive strength “f.," will not automatically be appropriate
at the particular location of the anchor. The designer should assess the
strength of the concrete at the location of the anchor making due allowance
for degree of compaction, age of the concrete,

and curing conditions.

Particular care should be taken in assessing strength near edges and
corners, because of the increased risk of poor compaction and curing. Where
the anchor is to be placed effectively in the cover zone of closely spaced
reinforcement, the designer should take account of the risk of separation
under load of the cover concrete from the reinforcement.

Concrete strength “f;" determined by standard cylinders, is used directly
in the equations.

The design engineer is responsible for the overall design

and dimensioning of the structural element to resist the
service loads applied to it by the anchor.

Where structural base materials are covered with a non-structural
material such as plaster or render, anchors should be embedded to the
design depth in the structural base material. Allowance must be made
for the thickness of the non-structural material when considering the
application of shear loads, and in determining the moment arm of applied
bending moments.

In hollow block masonry, where the cores are filled with concrete grout,
Ramset anchors may be designed and specified similarly as in concrete,
provided the designer assesses the effective strength of the masonry
including the joints.

However, it is not advisable to use certain heavy duty anchors in unfilled
hollow masonry units (either bricks or blocks).

These heavy duty anchors include all SpaTec Xtrem”, TruBolt  and
ChemSet capsule anchors, and DynaBolt Plus, Boa Coil anchor, DynaSet,
and Chemical Injection anchors greater than M12 in diameter. In any

case the designer should assess the effective strength of the masonry
including the joints, and determine how the loading is to be transferred to
the masonry structure. Load tests should be conducted on site to assist in
assessing masonry strength.

Ramset heavy and medium duty anchors are not recommended for low
strength base materials such as autoclaved aerated concrete, except for
ChemSet Injection System studs up to M12,

26
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Base Materials

ANCHORING TECHNOLOGY

ABSOLUTE MINIMUM DIMENSIONS

Spacings, edge distances, and concrete thicknesses are limited to
absolute minima, in order to avoid risks of splitting or spalling of the
concrete during the setting of Ramset torque, rotation and displacement
setting anchors. Absolute minima for stress-free anchorages such as
chemical anchors are defined on the basis of notional limits, which take
account of the practicalities of anchor placement.

Absolute minimum spacing “a,," and absolute minimum edge distance
"en,", define prohibited zones where no anchor should be placed. The
prohibited spacing zone around an anchor has a radius equal to the
absolute minimum spacing. The prohibited zone at an edge has a width
equal to the absolute minimum edge distance.

- [Freezone

. . i .'-f: . :Prbhiﬁitediohe' Lo h

2 \ —

Concrete Edge

PROHIBITED ZONES FOR SPACINGS AND EDGES

Where an expansion anchor is placed at a corner, there is less resistance
to splitting, because of the smaller bulk of concrete around the anchor.

In order to protect the concrete, the minimum distance from one of the
edges is increased to twice the absolute minimum.

. .F[et‘ezonei ) o ol

O

! ) ) S
I (/ « U/,
. H -/,

be o 2€n - . "
1 - o~
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1D . — .|
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1 oo <
! h
[
1

| " Prohibited zone

.

RN O > :
Prohibited ', | © . ‘,QQ, R 1
czone S Cae Lo o Lo
- L O .. L2 —=— Concrete Edge

PROHIBITED ZONES AT CORNER FOR
EXPANSION ANCHORS

The concrete thickness minima given below, does not include concrete
cover requirements, and are not a guide to the structural dimensions of
the element. It is the responsibility of the design engineer to proportion
and reinforce the structural element to carry the loads and moments
applied to it by the anchorage, and to ensure that the appropriate cover is
obtained.

In order to avoid ‘breakthrough’ during drilling of the hole into which
anchors will be installed, maintain a cover value to the base of the hole
equal to 2x the drilled hole diameter, dp,. ie. for a hole of 20mm diameter
allow 40mm cover to the rear face of the substrate component.

In certain circumstances, it may be possible to install anchors in thinner
concrete elements. If cover to the anchor is not required,

and a degree of spalling can be tolerated between the end of the
expansion sleeve and the far surface of the concrete, embedment close
to the far surface may be feasible. More information on the conditions for
reduced concrete thickness may be obtained from Ramset Engineers.

Where an anchor is installed at the absolute minimum edge distance “ey,",
substrate thickness must be a minimum of 2 * h.

Edge distance "e"

Minimum ) ©
concrete | | *-
2.0h

thickness| | -
by’ i

CONCRETE THICKNESS

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Design

ANCHORING TECHNOLOGY

WORKING LOAD DESIGN

Using the permissible stress method which is still valid in many design
situations:

L (applied load) < R, (working load limit capacity)

Working load limits are derived from characteristic ultimate capacities
and factor of safety:

R, = R,/F
Factors of safety are related to the mode of failure, and material type,
and the following are considered appropriate for structural anchoring

designs:

fss = factor of safety for steel in tension and bending
= 22

fsy = factor of safety for steel in shear
= 25

fsc = factor of safety for concrete
= 30

STRENGTH LIMIT STATE DESIGN

Designers are advised to adopt the limit state design approach which takes
account of stability, strength, serviceability, durability, fire resistance and any
other requirements in determining the suitability of the fixing. Explanations
of this approach are found in the design standards for structural steel and
concrete. When designing for

strength the anchor is to comply with the following:

ORy = §*

where:

¢ = capacity reduction factor

Ru = characteristic ultimate load carrying capacity

§* = design action effect

ORy = design strength

Design action effects are the forces, moments, and other effects, produced
by agents such as loads, which act on a structure. They include axial forces
(N*), shear forces (V*), and moments (M*), which are established from the
appropriate combinations of factored loads as detailed in the AS-NZS1170
“Minimum Design Load on Structures” series of Australian/New Zealand
Standards and NZS 4203 series of New Zealand Standards.

Capacity reduction factors are given below, these typically comply with
those detailed in AS4100 - “Steel Structures”, AS3600 & NZS3101 - “Concrete

Structures” & AS5216 - “Design of Post-installed and cast-in fastenings in
concrete”. The following capacity reduction factors are considered typical:

capacity reduction factor, concrete tension
= 115 =0.67

dc

dg = capacity reduction factor, concrete shear
= 115 =0.67

oy, = capacity reduction factor, steel tension
= 114 =0.67

o, = capacity reduction factor, steel shear
= 115=0.670r1/125=0.8

oy = capacity reduction factor, steel bending
= 1N.25=08

Whilst these values are used throughout this document, other values
may be used by making the adjustment for ¢ as required.
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Tension

ANCHORING TECHNOLOGY

STEEL TENSION

The characteristic ultimate tensile capacity for the steel of an anchor is
obtained from:

Ns = Asfy

where:

Nys = characteristic ultimate steel tensile capacity (N)

A = tensile area (mm2)
= stress area for threaded sections (mm2)

fy = characteristic ultimate tensile strength (MPa)

The tensile working load limit (permissible stress method) for the steel of
a Ramset anchor is obtained from:

Njg = Nys/22

CONCRETE CONE

Characteristic ultimate tensile capacities for mechanical anchors vary in a
predictable manner with the relationship between:

- hole diameter (d},)

- effective depth (h), and

- concrete compressive strength (f ;)

within a limited range of effective depths, h.
This is typically expressed by a formula such as:

N, = k*y/fc*his
where k; is the factor for concrete condition (cracked or un-cracked)

Anchors may have constraints that apply to the effective depth of the
anchor or the maximum or minimum concrete strength applicable.

Anchor effective depth (h) is taken from the surface of the substrate to the
point where the concrete cone is generated. In establishing the effective
depth for mechanical anchors, the designer should allow for any gap
expected to exist between the fixture and the concrete prior to clamping

down.

i : ./' R ‘ 4 airgap .- > T
T ) ol - e [SIPN
h . ~ Qo ‘vaf g
7T T e O R

9

EFFECTIVE DEPTH FOR ANCHORS

The appropriate concrete compressive strength ‘" is the actual strength at
the location of the anchor, making due allowance for site conditions, such as
degree of compaction, age of concrete, and curing method.

Concrete tensile working load limits (permissible stress method) for
anchors are obtained from:

Npe = Ny/30

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Tension

ANCHORING TECHNOLOGY

PULL-THROUGH

This mode of failure occurs in expansion anchors under tensile loading,
where the applied load exceeds the frictional resistance between either
the cone and the expansion sleeve, or the sleeve and the sides of the
drilled hole in the concrete. Failures of this type are often associated with
anchors that are improperly set, or used in larger diameter holes drilled
into the concrete with over-sized drill bits.

The load carrying capacities of anchors with thick-walled expansion
sleeves such as SpaTecXtrem™ and correctly set DynaSet anchors, are not
sensitive to this mode of failure.

The recommended limits on concrete strength “f'" in the determination
of concrete cone strength for DynaBolt and TruBolt anchors, act as a
precaution against this mode of failure.

CONCRETE BOND
Chemical Anchors

Characteristic ultimate tensile load carrying capacities for concrete bond
failure in the compression zone varies with hole depth, effective depth
and concrete strength in a similar manner to concrete cone failure in
mechanical anchors.

Effective anchor depth “h" is taken from the start of the adhesive, (usually
the surface of the concrete) to the bottom of the stud. For chemical
capsule anchors, it is not usual to deviate from the depths given in the
Section Properties and Data. Whilst it is essential to provide sufficient
resin to fill the space between the stud and the concrete, the installer
must avoid excessive overspill. Hole depths for capsule anchors may

be increased in increments related to the volume of capsules available.

It is recommended to seek advice from Ramset Technical Staff before
deviating from the recommended hole depths or hole diameters.

EFFECTIVE DEPTH FOR CHEMICAL ANCHORS

The appropriate concrete strength “f.." to be used in these equations, is
the actual strength at the location of the anchor, making due allowance
for site conditions, such as degree of compaction, age of concrete, and

curing method.

Concrete tensile working load limits (permissible stress method) for
Ramset chemical anchors are obtained from:

Nie = Ny /30
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Tension

ANCHORING TECHNOLOGY

CRITICAL SPACING

In a group of mechanical anchors loaded in tension, the spacing at which
the cone shaped zones of concrete failure just begin to overlap at the
surface of the concrete, is termed the critical spacing, ac.

[
1 NI [
N7 N N
- \ - Anchors ~ =

Cone of Failure

For chemical anchors the critical spacing is determined by interference

between the cylindrically shaped zones of stress surrounding the anchors.

! Bond cylinders

At the critical spacing, the capacity of one anchor is on the point of being
reduced by the zone of influence of the other anchor. Ramset anchors
placed at or greater than critical spacings are able to develop their full
tensile capacity, as limited by concrete cone or concrete bond capacity.

Anchors at spacings less than critical are subject to reduction in allowable

concrete tensile capacity.

Both ultimate and working loads on anchors spaced between the critical
and the absolute minimum, are subject to a reduction factor "X, the
value of which depends upon the position of the anchor within the row:
Nuer = Xna* Nuc

for strength limit state design.

And, for permissible stress method analysis:

Cone of Failure | a | a | a

Anchors

ANCHORS IN A ROW

For anchors influenced by the cones of two other anchors, as a result for
example, of location internal to a row:

Xpa = ala; <1

o 1 ]

Unequal distances (“a;" and "a,", both < a;) from two adjacent anchors,
are averaged for an anchor internal to a row:

Xna = 05(aq+ay)/ac

ABojoysa) Hurioyosuy

If the anchors are at the ends of a row, each influenced by
the cone of only one other anchor:

Xna = 05(1+ala) < 1

The cone of anchor A is influenced by the cones of anchors
B and C, but not additionally by the cone of anchor D. "X,,," is the
appropriate reduction factor as a conservative solution.

Critical spacing (ac) defines a critical zone around a given anchor, for the
placement of further anchors. The critical spacing zone has a radius equal
to the critical spacing. The concrete tensile strengths of anchors falling
within the critical zone are reduced. For clarity, the figure includes the
prohibited zone as well as the critical zone.

ANCHOR GROUP INTERACTION

CRITICAL REDUCTION PROHIBITED
a=ac dc>a>am a<am
No influence. Interaction Risk of cracking.

occurs between
failure cones.
Capacity reduction
necessary.
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Tension

ANCHORING TECHNOLOGY

CRITICAL EDGE DISTANCE

At the critical edge distance for anchors loaded in tension, reduction in
tensile capacity just commences, due to interference of the edge with the
zone of influence of the anchor.

Expansion Anchors

The critical edge distance (e;) for expansion anchors is taken as one and
a half times effective depth:

INTERFERENCE OF EDGE WITH CONCRETE CONES

Rotation Set Anchors
The critical edge distance for Boa Coil anchor is taken as:

€ = G*db

Chemical and Screw In Anchors

For chemical and screw in anchors the critical edge distance is
determined by interference between the edge and the cylindrically
shaped zones of stress surrounding the anchors.

e, = 1.5*h (AUS/NZ/EUR design method)

e, = 4d, (Ramset design method)

INTERFERENCE OF EDGE WITH BOND CYLINDER

If the edge lies between the critical and the absolute minimum distance
from the anchor, the concrete tensile load reduction co-efficient X", is
obtained from the following formula:

Xe = 03+07+e/e, <1

Appliestoe, <e<e;

where:

Xe = edge reduction factor tension

Critical edge distances define critical zones for the placement

of anchors with respect to an edge. The critical edge zone has a width
equal to the critical edge distance. The concrete tensile strengths of

anchors falling within the critical zone are reduced. For clarity, the figure
includes the prohibited zone as well as the critical zone.

32

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Shear

ANCHORING TECHNOLOGY

ANCHOR STEEL SHEAR

For an anchor not located close to another anchor nor to a free concrete
edge, the ultimate shear load will be determined by the steel shear
strength of the anchor, provided the effective depth of the anchor is
compliant with the following:

SpaTec” Xtrem”

h

T A L 125 %dp
S e Y iinimum for bolt
T - - -and'spacer shear

MINIMUM INSERTION FOR BOLT SHEAR

For SpaTec Plus it is required that the bottom end of the spacer

is inserted at least one and a quarter times hole diameter

(1.25 = dy,) in order for the shear strength of the spacer to be allowed as
contributing to the shear strength of the anchor.

Boa Coil
For full bolt shear,

h > 6+ dh
A reduced shear capacity is applicable down to a minimum
value of 3 * dj,
h = 3dh For min. bolt shear
‘ _h=6dh For max. bolt shear
S0 hs o
.~ Minimum for bolt shear

PR
(.

0 RS SR oo -
O Moo, O N @i

MINIMUM INSERTION FOR BOLT SHEAR

TruBolt
h > 4xd,
DynaBolt

h = 3bxdy

DynaSet anchors are not normally embedded to four times the diameter

of the drilled hole, and their characteristic shear capacities relate to the
bending strength of the anchor or shear of the inserted bolt.

The designer should also take into account any conditions that may cause

bending moments and unbalanced forces to be applied simultaneously.
Any tendency of the fixture to lift away from the surface under load will
generate moments and tension forces.

The characteristic ultimate shear capacity (V) for the steel of an anchor
is obtained from:

Vys = 0.62%Ag=f, (N)

CONCRETE EDGE SHEAR

Where load is directed either towards or parallel to an edge, and the
anchor is located in the proximity of the edge, failure may occur in the
concrete.

Anchor

Drilled hole \‘;
Load

Concrete Wedge

CONCRETE WEDGE FAILURE MODE

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET

33

ABojoysa) Hurioyosuy



Anchoring Techology

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Shear

ANCHORING TECHNOLOGY

SPACING UNDER CONCRETE SHEAR

At a spacing of at least 2.5 times edge distance, there is no interference
between adjacent failure wedges. Where anchor spacing is less than 2.5
times edge distance, the shear load capacities in the concrete are subject to
a reduction factor "X,,".

Failure wedge

INTERFERENCE BETWEEN SHEAR WEDGES

Xo = 05(1+a/(25%¢) < 1

The direction of the shear load towards an edge will influence the
concrete edge shear capacity. This is accounted for with the factor X,g.

When a row of anchors is subject to a shear load acting towards an edge,
the distribution of each anchor's capacity in the anchor group is derived
by using the factor X,p.

“ Oa

Vi = Vg = Vg

OVyr 2 V¥, Vg, V'

Two anchors installed on a line normal to the edge, and loaded in shear
towards the edge, are treated as a special case. Where the anchors are
loaded simultaneously by the same fixture, the ultimate or the concrete
edge shear capacity for each anchor will be influenced by the other
anchor. Where the spacing “a" between anchors A and B is less than or
equal to “eg" the edge distance of anchor B, the ultimate edge shear for
anchor A is equal to anchor B, despite the longer edge distance of anchor

A

Shear force \

COnch
[

ANCHORS IN LINE TOWARDS AN EDGE

Failure wedge

For an anchor located at a corner and where the second edge is parallel
to the applied shear, interference by the second edge upon the shear
wedge is taken into account by the following reduction factor:

Xis = 030+056%e/e, < 1

An anchor is considered to be at a corner if the ratio of the edge distance
parallel to the direction of shear to the edge distance in the direction of
shear is less than 1.25.

If:

& then apply reduction
<125

€ factor X, shown above

e -

é> 125 acceptable X, =1.00

Shear Force
i

e
AN
Concrete edges
ANCHOR AT A CORNER
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ANCHORING TECHNOLOGY

The designer must allow for bending, when an anchor is exposed to a
shear force that will result in the anchor going into bending.

For this to occur, the fixture plate must be free to rotate around the bolt
as shown due to an air gap or non-structural material between the fixture
and the concrete surface.

Where the anchor is part of an array of anchors that prevent the fixture
from rotating, or if the gap is filled with grout, then bending cannot occur.
Note: Where an incompressible layer such as grout is used, it does not
contribute to the pullout capacity of the anchor, hence the layer thickness
is to be added to the fixture thickness when calculating the anchor
effective depth.

The designer's calculation of the design bending moment (M*) should
include an allowance in the moment arm of one hole diameter inwards
from the face of the concrete:

M* = VEs(dy+g+t/2)
where:
V¥ = shear design action effect (N)
g = gap between fixture and concrete surface (mm)
t = fixture thickness (mm)
dy = drilled hole diameter (mm)
Non-structural
One hole diameter material or gap
> o o o] k\J 7-
R —=— Fixture
| ¥4
<_Kpplied load

Moment arm

DESIGN BENDING MOMENT

Anchor moments need only be considered if there is a non-structural
material or gap between the fixture and substrate that results in
application of a moment to the anchor itself.

ANCHOR UNDER BENDING

X

ANCHOR NO BENDING

Non-structural
material or gap

I —=— Fixture

A
Applied load

In the case of working load limit design, applied moments (M)
are calculated as follows:

M

Vx(dy+g+t/2)

<
I

applied shear force (N)

Characteristic ultimate bending capacities (M), are obtained
from the following formula:

M, = fxZ
where:
f, = characteristic yield strength (MPa)

N
I

section modulus of the anchor (mm3)

and for working load limit bending moment (M,):

My, = M,/fg
= M,/22
ANCHOR NO BENDING
Vv 7
—=— Fixture < - o E
E : —=— Fixture
- SR T
Applied load IR S e
< s P R AE Applied load

Max Gap < df
(fixture hole diam.)
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Combined Loading

ANCHORING TECHNOLOGY

TENSION AND BENDING

Where an anchor is subjected to combined tension and bending, ultimate
tensile capacity for the steel is determined as follows:

Nysr = Nyg* (1- (M* 7 dpMy))
where:

oy, = capacity reduction factor, steel bending, recommended as 0.8

Applied
tension
—

Applied moment

Moment arm

COMBINED TENSION, SHEAR AND BENDING

Factored working load limit steel tensile capacities, to allow
for the effects of bending moments are given by:

Nasr = Nas*(1-M/M,)
where:

Nagr = factored working load limit steel tensile capacity (N)

SHEAR AND BENDING

There is no reduction in shear capacity in the case of combined
bending and shear. Shear capacity and bending capacity are checked
independently.

1T

b L ‘<-—
R Ap
Moment arm

COMBINED TENSION AND SHEAR

TENSION AND SHEAR

Design for combined tension and shear, requires firstly the
determination of anchor capacities. Strength limit state design capacities
are taken as:

¢Nur= ¢cNurc = ¢nNus

V= OVyr < Vs

where:

¢ = capacity reduction factor

ONy, = design reduced ultimate tensile capacity

oV, = design reduced ultimate shear capacity

¢, = capacity reduction factor concrete tension

¢q = edge capacity reduction factor concrete shear, recommended as
115=067

¢, = capacity reduction factor, steel tension, recommended as 1/1.4 =
0.7

¢, = capacity reduction factor, steel shear,

recommended as 1/1.5 = 0.67
Working load capacities are determined as follows:

Na = Ny < Ny

Voo = Var < Vg
where
N, = working load limit tensile capacity

<<
o
I

working load limit shear capacity

Strength limit state combination of tension and shear complies with the
following:

1

IN

N*/ ONyy

VIV < 1

A

N*/ Ny + V7 QY < 12
The following formulae are used for working load combination:

N/N,

IN

1

IA

VIV, <1

N/Ny+V/V, < 12

where:
N = applied tensile load
V= applied shear load
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Anchor Groups

ANCHORING TECHNOLOGY

This information deals specifically with the design of individual anchors,
loaded either as a single anchor or as a member of

a group. Under the relevant loading condition, as a general principle, all
load reduction factors applicable to an individual anchor in the group
should be multiplied together to account for the combined effects on the
anchor of multiple loads, group layout, and base material geometry. In
the application of loads, due allowance should be made for eccentricities
in the lines of action of loads relative to the centroid of the group, and for
any other conditions likely to cause a magnification of load to an anchor,
i.e. prying forces.

In a group loaded in shear there is a risk of uneven loading, particularly
where more than two anchors are arranged one behind the other in the
direction of the load. The designer should assess and make appropriate
allowance for the ability of the fixture to distribute the load to anchors in
the group.

The simplified strength limit state design process detailed in this document
is intended to cover a wide range of applications.

It is suitable for verifying capacity of single anchors or groups of

anchors, however it must be remembered that the capacity data given is
PERANCHOR and load cases must be distributed to all anchors in a group
and each anchor verified as being suitable.

The simplified design process allows verification of:

w 9. 0.
(J @
__o i
Qs
o

Single anchors subject
to shear and/or tension. 0

Oo .. '_(;
0

Groups of anchors (row, rectangular array etc.) subject to tensile loading
and/or shear loading not towards an edge.

RN
] o Q Q
V.7 99 V*TOTAL
@ O O o (
. o / O.. _"Q
- .D-I, © ‘N*ro1aL
ol Q.
OAOU - ..Oo'

Groups of anchors subject to tensile and/or shear loading where the line
of anchors parallel to (and closest to) the edge are considered to take the
total shear load.

A A VN
% _-..o . These anchors assumed
< — e “to be in slotted holes

cl@ @ 0o,
.0 0

| A B € N "ToTAL

©@ ©
| | |

o'f' Oty
Vo .

*

'+V*B+V ¢ = VroraL

For a row of anchors subject to a shear force component towards an
edge, the design tables assume that the design load case is evenly
distributed to all anchors in the group and calculates the averaged shear
capacity for each anchor.

J. ¢ T N .Y, % — \Jk_ _ \J%
Oo"'-'o";'@-g'-" V= VR = VR
V* V*B V*C n=3
o) [
. O - Il — V. . OV, = per anchor
© .5 '...-OI.V TOTAL . © capacity

The design tables are unable to verify capacity for anchors in the
following configurations:

- Anchors subject to a moment.
- Anchors in a line towards an edge with a shear load component acting

towards that edge, unless it is assumed that the anchor closest to the
edge takes all of the shear load, V*1gra

g .- g
Q:OO'-'Q-QO O-.'O
R R o MR S O
90:7| @ porid0
O ._'O'Q' Q)U'
oo o IO
Q‘G -Q .. -g' -Q
SO v
ARy B TOTAL -,

° i Oi Q. ..o

For these cases, please refer to the Ramset Anchor Design software or
contact your local Ramset Engineer for advice.
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Assembly Torque

AND PRELOAD

SLIP AND CYCLIC LOADING

The application of assembly torque to a well designed anchor, results in
the generation of a preload or clamping force between the fixture and
the concrete. Because the fixture supports the concrete and suppresses
cone failure, preload may exceed concrete cone failure load. The concrete
experiences an elastic compression beneath the fixture. Under external
loading of the fixture, the surfaces of the joint will not separate until the
applied load exceeds the preload. Although the magnitude of the preload
influences the deformation of the fixing under load, it does not in general,
affect the ultimate static load capacity of the fixing.

U O e O >
AR o A - B

SN ORI 4= Clamped material
- :Preload o clamping load

Applied load

l“ljjf

PRELOADING OF FIXTURE TO CONCRETE
Heavy and medium duty sleeve anchors with a fully functioning
pull-down mechanism such as Ramset SpaTec Xtrem™ and
DynaBolt Plus anchors, ensure that loss of preload to the spacer or sleeve
is negligible, even where a substantial gap may have existed between
the concrete and the fixture, due to unevennesses in the mating surfaces.
After the expansion sleeve has enlarged to grip the sides of the hole, the
pull-down mechanism allows the gap to be closed and the fixture to be
clamped against the concrete.

SpaTec” Xtrem™ and DynaBolt™Plus Anchors
PULL DOWN MECHANISMS

Boa' Coil anchors and stud anchors such as TruBolt anchors and chemical
anchors also have the capability to clamp the fixture to the concrete.

Torque controlled expansion anchors without an adequate pull-down
capability, suffer from loss of preload to the spacer or sleeve, whenever
there is a gap between the mating surfaces. This results in a reduction in
the preload available for compression of the concrete. Such anchors may
perform under cyclic loads as if there were an inadequate preload, even
though the specified assembly torque may have been carefully applied.
In some instances it is possible for the fixture to be loose against the
concrete surface from the time of initial assembly of the fixing.

Initial preload (P;;) which is developed immediately after the application
of assembly torque, is calculated for Ramset” anchors as:

Pi = axP
where
o = proportion of proof load as initial preload

65% for mechanical anchors

P, = bolt or anchor proof load (kN)
= As*fy

Assembly torques required (T,) to develop initial preloads are given by the
following formula:

T = pr*dy*Py
where:

Note: 11 = ratio of allowable slip or cyclic load to expected long term limiting preload

pur = torque co-efficient of sliding friction
* 032 for cold-formed anchors and
stainless steel anchors
* 037 for machined anchors
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Long Term Preload

DEGRADATION

In considering the long term performance in concrete of expansion
anchors under cyclic loading, account must be taken of concrete creep
which causes a degradation of preload over time. Immediately after the
application of assembly torque and the establishment of initial preload,
there is a rapid initial reduction in preload, followed by a continued gradual
reduction over time, towards a long term limiting value of “P.", at “A" % of
initial preload. As a guide, "A" may be taken as typically 70% for SpaTec’
Xtrem™ anchors, and as 40% for DynaBolt and TruBolt anchors.

In a particular application, the proportion of preload permanently retained
will depend upon concrete strength, concrete quality including curing,
level and direction of concrete stress, applied load level, timing of applied
loads, and the value of the total spring rate for the anchor/fixture/base
material system.

1.0

~

0 3 6 9

Time (Months)
PRELOAD DEGRADATION

12
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Slip/Cyclic Loading

ANCHORING TECHNOLOGY

SLIP AND CYCLIC LOADING

Provided the applied load is less than the remaining preload, slip virtually
does not occur, and the fixing experiences the applied load as a reduction
in elastic compression of the concrete. When the applied load exceeds the
preload, the clamped material can separate from the concrete and slippage
of the joint can commence. If the design requirement is for negligible slip
(say 0.lmm), the assembly torque should be both carefully specified and
applied. It is recommended that anchor capacity be limited to a percentage
of the expected preload after allowing for long term degradation.

If

Ultimate load

Long term preload
= slip load

Applied
load

65% of slip load

Displacement

SLIP LOAD AND PRELOAD
The ability of an anchor to sustain cyclic loads depends (as for slip loads)
primarily upon the relationship between the applied load and the effective
preload in the anchor. Where the applied load is less than both the preload
and the static working load, the fastening has the ability to withstand an
infinite number of repetitions of the applied load. The cyclic loading is
experienced as changes in pressure at the interface of the fixture and the
concrete, and the stress range in the anchor should never approach the

endurance limit. To ensure long life of the fastening under cyclic loading, the

designer should ensure (as for slip loads), that the applied load is less than
"n" % of the expected long term preload after allowing for degradation.

The Boa' Coil anchor performs more like a slight undercut anchor where
the first slip measured at 0.Imm is close to the ultimate load of the anchor
in concrete. The Boa Coil anchors ability to sustain cyclic loads depends
primarily upon the interaction of the Boa™ Coil and the concrete sides of
the hole.

It is this unique interaction that enables the Boa Coil anchor to achieve
high first slip loads. To ensure long life of the fastener under cyclic loading
the designer should ensure (as for slip loads), that the applied load does
not exceed 65% of the first slip load, called the reduced characteristic
ultimate slip load. When the applied load is less than the reduced
characteristic ultimate slip load the Boa  Coil anchor has the ability to
withstand an infinite number of repetitions of the applied load.

Ultimate load
F Long term preload
= slip load
Applied o "
load 65% of slip load

Displacement

SLIP LOAD

Note: n = ratio of allowable slip or cyclic load to expected long term limiting preload

LONG TERM, SLIP & CYCLIC LOADING OF MECHANICAL & CHEMICAL ANCHORS

This section expands on the information stated under Sections 5.11 "Long
Term Preload Degradation” & 5.12 "Slip Load and Cyclic Loading".
Mechanical and chemical anchorages, once installed, may be used to clamp
down the fixture and so are loaded axially. The recommended initial setting
or tightening torque is specified in each anchoring section of this book
which creates the axial clamp down. The anchorage must resist this setting
load and any additional applied load through the fixture itself.

The known behaviour of all loaded post-installed anchor systems is such
that complex creep mechanisms are at work in the concrete and both
system types (mechanical & chemical) display a limited relaxation of the
installed tightening torque. This translates to a reduction (to a limit) of the
installed clamping force and the resisting anchorage force. This is the "long
term preload degradation”. All Ramset systems are rated for the long term
case and only this information is published.

In some load cases, particularly with combined & repetitious applied

axial and shear loads, it is important that the applied axial load does not
overcome the installed axial preload. This does not cause a structural failure
as such but may allow some shear slippage of the fixture, depending on the
surface & friction conditions. Precast panel prop anchors and roof structure
anchors in cyclonic conditions are possible examples where this may be a
concern.

For the deemed heavier duty Ramset anchor systems an applied load

up to Working Load Limit, WLL (Ny/3) will never exceed the axial preload

if installed as specified. Other systems (notably so-called "light sleeve
anchors") have a lower limit on tensile load if exceeding preload is of
concern. The table below shows the allowable slip or cyclic axial load (Ny)
as a function of WLL (refer SRB) for various systems where infinite cycles
of applied tensile load and retention of positive preload are considered:

System Ny (allowable slip / cyclic axial load)
SpaTec” Xtrem" WLL

TruBolt™ 0.35 x WLL

Boa™Coil WLL

ChemSet” Reo 502" Plus WLL

EPCON" C6 Plus WLL

Maxima" Spin Capsule WLL

AnkaScrew” WLL

EPCON" C8 Xtrem” WLL

Note: AS1170 relies on a 1.5 factor between Strength Limit State Design &
WLL values.
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Corrosion / Fire

ANCHORING TECHNOLOGY

CORROSION

During their service life, fasteners may be subjected to a range of
corrosive agents and environments. Atmospheric environments may
include the benign, such as indoors in dry conditions. The less benign
outdoor areas are exposed to rain and/or humidity. The chloride bearing
atmospheres under the influence of sea winds are more corrosive.

The polluted atmosphere in some industrial areas, and the marine
environment over the sea, at the shore, or within the splash zone, may
be highly aggressive. Fastenings may be required to be placed under
fresh water, salt water, or in contact with a whole range of potentially
corrosive liquids. Ramset anchors are supplied with a range of corrosion
resistances suitable for various applications.

There is a large number of specialist texts on the subject of corrosion, to
which the reader is referred.

The stainless steel specification for Ramset” anchors has a high
molybdenum content, which gives superior resistance against chlorides
and common industrial pollutants.

Stainless steel anchors should be insulated from the zinc coating, when
securing galvanised steelwork, because of the possibility of galvanic
corrosion.

Care must be taken to ensure selected fasteners meet the appropriate
standards and are also correctly described.

FIRE

When exposed to heat so that it reaches a temperature of about 550°C,
steel retains about half of its original strength. Designers have traditionally
adopted this limiting temperature for the retention of structural integrity.
Expansion and cast-in anchors manufactured in steel, are subject to the
same limit, except that conditions are generally more favourable to the
retention of structural strength for these anchors, than other components
of an unprotected structure. For example, in circumstances where heat
can be expected to vent through the roof sheeting, there is little risk of
the fixings at the supports of steel beams, reaching the same temperature
as the most critical part of the main steel structural elements. Generally,
fixings reach significantly lower temperatures than the main structural
elements.

Part of an anchor is always embedded in and insulated by the concrete,
which increases the time for the heat to flow to the anchoring element
of the anchor, and because of the heat sink of the concrete mass which
takes heat from the anchor, there is an increase in the time for its
temperature to rise.

The term “galvanised" in this document refers to hot dip galvanising
according to the Australian Standards listed in the table below.

Note that other publications may use the term “galvanised” when referring
to zinc electroplated anchors, which provides inferior corrosion protection.
To ensure adequate corrosion protection, verify that the plating thickness
complies with the thickness value required by the relevant Australian
Standard. AS/NZS 1214 - 2016 requires a minimum of 42 micron thickness
for "hot dip galvanised” threaded items.

CORROSION
ENVIRONMENT PROTECTION SPECIFICATION
Indoors, Zinc plated
under cover
Low humidity Plating Minimumlthickness
5 micron
Exposure to
moisture likely
Hot dipped to
Exposed to weather AS4680-2006
AS/NZS 1214-2016
Industrial pollution Galvanising Minimum'thickness
42 micron
Marine
environments
Chemical plants 1S03506-1979
Aggressive : Grade A4,
environments Stainless steel Prop Class 70
At the sea (AISI 316)

Fire induced deformations of wall panels, and the behaviour of the
structural frame under fire, should be carefully considered in the design.
Spread of the fire to adjoining properties will be prevented, as long as the
panels remain fixed to the structural frame. The connection between a
heavy structural steel frame and the wall panels should be via deformable
ties.

The limiting operational temperature for chemical anchors is 80°C. When
used for anchoring reinforcing steel, chemical systems are provided with
concrete cover, and may be designed to provide the desired fire rating,
by limiting the temperature rise at the anchor points. Where protection is
required for the steel structure, special fireproofing material is specified.
The same protection should be extended to any exposed fixings to the
concrete structure.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET

a

ABojoyaa) Hulioyosuy



SPECIFIERS ANCHORING RESOURCE BOOK @ Bamsellw
u
Introduction o e

SEISMIC ANCHORS

Seismic
Anchors
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Introduction
crack width & equivalent to current ACI 355.2/ACI 355.4 test methods) and

This section of the Specifiers Resource Book provides you with solutions Category 2 performance (i.e. larger earthquakes tested to 0.8mm crack
performance requirement. There are three international standards which which references identical testing methodology to the European Standard.
are used to derive Seismic performance data for Mechanical and Chemical

Anchors installed in concrete. The following flow chart provides you with guidance on how anchors are

Seismically Certified;

One standard is from the United States (ACI - American Concrete Institute)
The second standard is from Europe (Eurocode 2 Part 4 and EOTA -
European Organisation for Technical Assessment). The European Standard
for metal anchors under seismic action was introduced in April 2013 and
provides Category 1 performance (i.e. smaller earthquakes tested to 0.5mm
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Seismic Standards for Anchors

MECHANICAL & CHEMICAL

Flow Chart on Seismic Standards for Anchors

International
Standard

Applicable
Standards

Arretuir Lovuwda Institud o®

ACI 318 Chapter 17
(Seismic Anchor Design Methodology)

Seismic
Test Results
Catlonly

ACI 355.2
ACI (US Standard) (Seismic Tests Requirements for Mechanical
Anchors)
e ICC EVALUATION
'E,_E'" E.FRE'IEF I ACI 3554
(Seismic Tests Requirements for Chemical
Anchors)

*
*‘k **
* *
*x, Kk
* X

EN1992-4 Eurocode 2 Part 4
and EOTA
(European Standard)

EN 1992-4 (Design of concrete structures - Part 4:
Design of fastenings for use in concrete)
(Supersedes ETA00T Annex C - Design Method for Anchorages)

Ece

STANDARDS
e ey

ASH216
(Australian Standard)

EAD 330499 (bonded fasteners)

EAD 330232 (mechanical fasteners)
(Supersedes ETAGOO1 Parts 1to 6
Guidelines for all anchor types)

TR049 (post-installed fasteners in concrete under
seismic action)

(Supersedes ETAGOO1 Annex E - Seismic Test Requirement for Mechanical
and Chemical Anchors)

Seismic
Test Results
Cat.1 & Cat. 2

AS5216 Appendix A
(Design of post-installed and cast-in fastenings in
concrete)

Seismic
Certification

CERTIFIED Laboratory
Test Report
LTR XXXX

S10Youy JIWSIAS

ICC-ES Evaluation
Report
ESR XXXX

Fastener Technical
Assessment

FTA - XX/YYYY

CERTIFIED Laboratory
Test Report
LTR XXXX

European Technical
Assessment
ETA-XX/YYYY

Fastener Technical

Assessment
FTA - XX/YYYY

In summary, Mechanical & Chemical anchors can be seismically certified provided they are tested to the requirements of either standard.

Proof of the certification can either be by a recognized report (i.e. ETA or ICC ESR) or a Certified Laboratory Test Report (i.e an independent test
report based on an accredited laboratory’s test results).
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MECHANICAL & CHEMICAL

Seismic Anchors

Seismic Requirement options for Mechanical & Chemical Anchors

Anchor Description

EPCON'C8 Xtrem™
used to install post-installed

Application

Rebar connections for wall,
slab, columns and beams

Seismic Qualification

v

CSTB-3/12-727
Test as per ACI 355.4

C1- Rebar 010 - 232

rebar Starter Bars 010, 012, 016, 620, 024
025, 028, 032
EPCON"C8 Xtrem” Anchor studs for structural ETA-10/0309 el
. . Seismic C1 & C2
used to install metric anchor |  steel and metal work Tost to EOTA TR049 EPCON C8.-—.
studs connections to concrete (Supersedes ETAGOO] AnnexE) e —
C1- Std Stud M10 - M16
C2 - Std Stud M16 - M24
EPCON" C6 Plus used to Anchor studs for structural ETA 18/0675 Seismic C1 . CE
install metric anchor studs steel and metal work Test to EOTA TR049 m“ =
a (Supersedes ETAGOO1 Annex E)
and rebar connections to concrete C1- Std Stud M10 - M30 4

Chemset” Reo 502" Plus
used to install metric anchor
studs and rebar

Anchor studs for structural
steel and metal work
connections to concrete

v

ETA 18/0675 Seismic C1
Test to EOTA TR049
(Supersedes ETAGOO1 Annex E)
C1- Std Stud M10 - M30
C1- Rebar 010 - 032

ChemSet"801 Xtrem"
used to install metric &
Xtrem™ anchor studs & post
installed rebar

Anchor studs for structural
steel and metal work
connections to concrete &
Rebar connections

v

ETA 18/0045
Seismic C1 & C2
Test to EOTA TR049
(Supersedes ETAGOO1 Annex E)
C1 - Std Stud M10 - M30
C1- Rebar 210 - 620
C2 - Xtrem Stud M12 - M20

SpaTec” Xtrem"

Structural Steel, columns,
beams.

v

ETA-10/0276
Seismic C1 & C2
Test to EOTA TR049
(Supersedes ETAGOO1 Annex E)
M10, M12, M16

TruBolt™ Xtrem"

Structural Steel, columns,
beams.

v

ETA-15/0893
Seismic C1 & C2
Test to EOTA TR049
(Supersedes ETAGOO1 Annex E)
M10, M12, M16, M20

AnkaScrew” Xtrem”

Steel Framing, Scaffolding
Mech, Electrical, HVAC
Overhead Suspension

v/

ETA 20/0731
Test to EOTA TR049
(Supersedes ETAGOO1 Annex E)
C1-6mm - 12mm
C2-8mm - 12mm

Suspension Anchors

Steel Deck/ComFlor

Mech, Electrical, HVAC
Overhead Suspension

v

University of Auckland*
Seismic Test to ACI 355.2 & AC193
AnkaScrew Xtrem Rod Holder M8-M10
AnkaScrew Xtrem Hex Head
6mm - 10mm
TruBolt Xtrem Hex Head M10 - M12

*University of Auckland Test Program conducted March 2021,
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EPCON C8 Xtrem™  bakwoinde

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

GENERAL INFORMATION
Performance Related Material Specification Installation Related
Product
EPCON" C8 Xtrem" is a High Performance Pure Epoxy Anchoring adhesive 50 A concnere [l Posen o
for use in Cracked and Non-Cracked concrete. For structures subject to w v’,’fﬁﬁ WETA
external exposure, permanently damp or aggressive conditions. LIFE “* B X
Compliance
European Technical Assessment (option 1) - ETA - 10/0309
Design according to: s ewmrrigard

AS5216 (formerly TS101)

. 16
- AS1170.4 - Earthquake Actions EPE"N BB‘IIIED

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)
- NZS3101 (A3) Section 17 - Seismic Category C1 and C2 P

- Use enclosed data for simplified calculation method im

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Benefits, Advantages and Features

- 50 year working lfe Pr|n0|pal Applications

Greater productivity: - Anchoring into cracked & non cracked concrete
- Anchors in dry, damp, wet or flooded holes « Road barrier hold down bolts

- Noweather delays . - Bridge refurbishment

- Fast, easy dispensing with high flow mixer . Road & Rail tunnel construction

Greater security: + Reinforcing bar from 10 to 32mm

- Highest performance in cracked concrete . Starter Bars

Versatile

- Threaded studs from M8 to M30
- Threaded Stud material: Zn, A4 316, HCR steels
- Threaded Stud material: 5.8, 8.8,10.9 grade

- Anchors all stud & bar diameters in all directions

- Qversized holes*

- Anchors in carbide drilled and diamond cored holes*
- For tropical and Cold weather conditions

Greater safety:

- Lowodour _ _ Recommended Installation Temperatures

Fire Rated : Refer Fire rated anchoring section Minimum Maximum

Installation Substrate 5°C 40°C
Adhesive 5°C 40°C

Load should not be applied to anchor until the chemical has sufficiently cured
as specified.

T

Service Temperature Limits
-40°C to 80°C
Setting Times EPCON" C8 Xtrem"
Had : Temperature of . Curing time in | Curing time in
: . Gel Time
9 o 6 © base material dry concrete | wet concrete
5°C-9°C 20 min 30h 60 h
1. Drill recommended diameEerand depth. h.ole. 10°C - 19°C 14 min 23h 46 h
2. Importgnt. Use Ramset Dustles§ Drilling Systt?m to.ens.ure holes are clean. 20°C - 24°C 1 min 6h 2h
Alternatively, clean dust and debris from hole with stiff wire or nylon brush 25°C - 29°C & min o h ah
and blower in the following sequence: blow x 2, brush x 2, blow x 2. - - -
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger 30°C '039 ¢ 5 m!n 8h 16h
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth 40°C o min 6h 12h
slowly, ensuring no air pockets form, B‘“‘e , , )
4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while Performance of cored & oversized holes was not included in the ETAG test program and

therefore is based on testing conducted at Ramset™ Product Engineering Laboratory.
turning.

Allow EPCON" C8 Xtrem" to cure as per setting times.
6. Attach fixture.

o
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EPCON C8 Xtrem™

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

Installation and performance details:
EPCON" C8 Xtrem™ and ChemSet™ Anchor Studs

C1 & C2 Seismic Cracked Concrete reduced
) i Optimum dimensions* characteristic tensile capacity,
Anchor Drilled Fixture Anch.or Tightening Ny eis (KN) ** %5
size, d, . hole . hole effective torque, Concrete Concrete Compressive Strength, f'
i) diameter, | diameter, | depth, T (Nm) An(.:hor _ Edge substrate e
d,(mm) | d;(mm) | h(mm) ' spacing, a; | distance, | . 20 MPa 30 MPa 40 MPa
(mm) e, (mm) !
b,(mm) | ¢ | c2 | ¢ | c2 | € | C2
Mi0 12 12 90 20 270 135 120 83 - 8.7 - 89
Mi2 14 14 110 30 330 165 140 n.2 - nr - 122
Mi6 18 18 125 60 375 1875 161 202 136 214 145 24 151
M20 25 2 170 120 510 255 220 - 7 - 184 - 196
M24 28 26 210 200 630 315 266 - 232 - 253 - 269

* If anchor spacing and/or edge distance is less than optimum, please refer to simplified strength limit state design process to verify capacity.

** Tension values based on service temperature limits -40°C to +40°C only. If service temperature limits are beyond this range please contact Ramset Engineer.
**Note: Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N°q, cis = Oy seis ™ N pipseis! Yiusp WHEre g, = 1.8

Flooded Holes: Multiply N, ., *0.68

For single anchor values: Multiply N, , .i.*117

Reduced Characteristic Capacity
Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs | HCR 1.4529 Stainless Steel Studs
Anchor
size, d, . . . .
(mm) Shear, Tension, Shear, Tension, Shear, Tension, Shear, Tension,
Vnd,s,seis (kN) NRd,s,seis (kN)**** vnd,s,seis (kN) NRd,s,seis (kN)**** VRd,s,seis (kN) NHd.s,seis (kN)**** VRd,s,seis (kN) Nnd.s,seis (kN)****
Cl C2 Cl1&C2 Ci C2 Cl1&C2 Ci C2 C1&C2 Cl C2 C1&C2
M10 36 - 19.3 55 - 307 38 - 219 26 - 14.6
M12 50 - 280 81 - 447 57 - 316 37 - 21.2
M16 93 70 527 15.0 14 84.0 105 79 58.8 70 53 392
M20 - 12.2 82.0 - 19.7 130.7 - 13.8 920 - 92 61.2
M24 - 19.8 118.0 - 317 188.0 - 223 1321 - 14.8 881

***Note: Seismic Cracked concrete steel resistance, tension = Ngyqeis = Oyseis ™~ Nawesseis/ Yus (KN) where s = 1.5 (Grade 5.8 & 8.8 steel)
Yus = 187 (A4 316 SS),yy, = 2.6 (HCR stainless steel) and oy =1

For optimised performance data, please use Ramset iExpert Anchoring Software.

Injection System

Description Cartridge Size Part No. Drilled hole depth, h, (mm)
EPCON" C8 Xtrem" 450 ml C8-450 h,=h

h = Effective depth
ENGINEERING PROPERTIES
ChemSet” Anchor Studs and Threaded Rod

Stainless Steel High Corrosion Resistance
anch L AT i HCR Grade 1.4529/1.4565 Threaded Rod Section
S :: Shank | o | Vield shank [ o | Vield modulus Z
! diameter, d Strengthf, | UTSf, MPa | diameter, d, Strengthf, | UTSf, MPa (mm3)
Area (mm?) Y Area (mm?) y
(mm) MPa (mm) MPa
M0 86 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2775
M20 77 245 640 800 72 2324 450 650 540.9
M24 212 353 640 800 20.7 3365 450 650 9355

Refer to "Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AISI 316 Stainless Steel in the SARB ANZ on page 141.
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STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a - Indicative combined loading - interaction diagram

30 4

Notes:

- Shear Limited by Grade 5.8 steel capacity

- Tension limited by concrete capacity
using nominal depths

- M10-M12 based on C1Data

- M16-M24 based on C2 Data

- No edge or spacing effects

-f'c =30 MPa

Design tensile action effect, N* (kN)

20 25

Design shear action effect, V* (kN)

Table 1b - Absolute minimum edge distance and anchor spacing values, em and am (mm) for cracked concrete

Anchor size, d, M10 M2 M16 M20 M24
Min. Anchor spacing - a,, 50 60 80 100 120
Min. Edge Distance - e, 50 60 80 100 120

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet Anchor Studs in the SARB ANZ on page 141.

Effective depth, h (mm)

Preferred h = h;, otherwise, Substrate thickness b,, (mm)

h = Le -t Anchor Stud Size (mm)

t =total thickness of material(s) being fastened. Mio | Mi2 Mi6 - M24
h +30mm =100mm h+(2xd,)

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

m Verify seismic C1& C2 cracked concrete combined pull-out and concrete
cone tensile resistance - per anchor

Table 2a - Seismic Cracked concrete combinded Pull-out and concrete cone resistance, tension
NoRd,p,seis = aN,seisNORk,p,seis /YMsp (kN)l YMsp = ]'81 aN,seis = 0'851 f'c =30 MPa
where Nunk,p,seis =m* dh *h* TRk cr.seis

Anchor size, d, C1 Seismic Data C2 Seismic Data
M10 M2 M16 M16 M20 M24
Drill hole dia, d, (mm) 12 14 18 18 25 28
Effective depth, h (mm)

60 5.8
70 6.8 75
80 77 85 137 9.3
90 8.7 9.6 154 104 9.7
100 97 10.7 A 16 108
110 10.6 nz 188 2.7 1.9
120 1.6 12.8 20.5 139 13.0 144
125 121 13.3 214 14.5 13.5 15.0
140 13.5 14.9 240 16.2 151 16.8
150 145 16.0 25.7 174 16.2 18.0
160 155 170 274 185 173 19.2
170 164 181 291 19.7 18.4 20.5
180 174 19.2 30.8 208 194 217
190 183 20.2 325 220 20.5 229
200 19.3 213 342 231 216 241
210 224 359 243 22.1 25.3
240 256 411 218 259 289
280 479 324 30.2 337
320 54,7 370 345 385
400 432 481
450 541
480 577

Bold values are at ChemSet™ Anchor Stud nominal depths
Flooded Holes: Multiply N, , i *0.68
For single anchor values: Multiply N%; , i*1.17

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1- Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature (°C) Xas
-40°Cto +40°C 1.00
-40°Cto +80°C 053

Table 2b-2 - Seismic Cracked concrete compressive strength effect, tension, X,

Concrete compressive strength effect, tension, Xnc
Anchor size, d, Mio | M2 | Mi6 M20 M24
f'c (MPa)
20 0.95 0.95 0.94 0.93 0.92
25 0.97 0.97 0.97 0.96 0.95
30 1.00 1.00 1.00 1.00 1.00
40 103 1.04 1.05 1.07 1.06
50 105 1.07 108 109 110

48 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24
Edge distance, e (mm)
50 053
60 058 052
80 069 061 057
) 90 075 0.66 0.61
100 081 0.70 0.65 054
120 092 0.80 073 060 0.54
Xqe = 0.25 + 0.5%(e/h) 135 1.00 0.86 0.79 0.65 057
Wheree, <e<e, 165 100 091 0.74 0.64
e, =15% 187 100 0.80 0.70
Note: Tabled values are based on the i?: 100 ?gg

nominal effective depth,

h shown in the installation details.
For other values of X,,, please use
equation shown above.

N Table 2d - Seismic Cracked concrete anchor spacing effect, tension, X,
Anchor size, d, M10 M12 M16 M20 M24
Anchor spacing, a (mm)
50 0.59
60 061 0.59
80 0.65 0.62 0.61
3 100 0.69 0.65 0.63 0.60
120 0.72 0.68 0.66 0.62 0.60
140 0.76 0.71 0.69 0.64 0.61
Xoo = 0.5+ a/(6%h) 160 0.80 0.74 0.71 0.66 0.63
Where a, <a<a, 200 0.87 0.80 0.77 0.70 0.66
a,=3*h 270 1.00 091 0.86 0.76 0.71
Note: Tabled values are based on the 330 1.00 094 082 0.76
nominal effective depth, 375 100 0.87 0.80
h shown in the installation details. 10 100 050
630 1.00
For other values X,,, please use
equation shown above.
Checkpoint ﬂ Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, o.is
NHd,p,seis = NORd,p,seis * an * ch * Xne * Xna

m Verify Seismic C1 & C2 tensile resistance - per anchor

Table 3a - Seismic Cracked Concrete steel resistance, tensile, Npyceis = OceisNysscis/ Yus (KN) Where o
=10

Yus = 1.5 for Grade 5.8 and Grade 8.8 Carbon Steel

Yus = 1.87 for A4 316 Stainless Steel

Yus = 2.6 for HCR 1.4529 Stainless Steell

Anchor size, d, mio M2 M16 M20 M24
Grade 5.8 Carbon Steel 19.3 280 52.7 82.0 118.0
Grade 8.8 Carbon Steel 307 447 84.0 130.7 188.0
A4 316 Stainless Steel 219 316 58.8 920 1321
HCR 14529 Stainless Steel 146 212 392 612 881
Checkpoint ﬂ Design Seismic C1 & C2 cracked concrete tensile resistance, Ny o
NRd,seis = minimum Of NRd,p,seis 1 NRd,s,seis
Check N*/Nggeeis < 1,
if not satisfied return to step 1
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Seismic Anchors - EPCON" C8 Xtrem™ - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

n Verify Seismic C1& C2 cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, V. ceis = OceisV i cseis / Ve (KN)
Ve = 1.5, O = 0.85, ', = 30 MPa

Anchor size, d, M10 Mi2 M16 M20 M24

Effective depth, h (mm) 90 110 125 170 210

Edge distance, e,

50 18

60 24

80 38

100 57

120 78

Note: Data includes annular gap reduction factor of 0.5
For optimised performance data, please use Ramset iExpert Anchoring Software.

v Table 4b - Seismic cracked concrete compressive strength effect, shear, X,,

- ~TS f'= (MPa) 20 % 30 40 50
0 > VL Xie 0.82 09 10 116 127
L Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X4
O Angle, o 0-55 60 70 80 90-180
Load direction effect, Xud 1 11 1.2 15 2

conc. edge shear, Xvd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,

\lb S15.e e/em 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
2=~ 159
Xve 1.00 131 166 2.02 241 2.83 3.26 372 419 4,69 5.20 5.72
—_ *
X, = ele, *Jele,

<

/ For 2 anchors fastening X,,

e/en 0 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
v alem

b5 10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
15 075 | 093 | 12 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331
X.= 3*e+a *Jele, 2.0 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
6*e,, 25 092 | | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361
3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 391
40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 27 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 30 | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,
3*n*e,

X, = *\e/e,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, V'y; ., ccis = OscisVicp / Yupr (KN)
Yupr = 15, Olggis = 0.75, ', = 30 MPa

Anchor size, d, M10 M12 M16 M20 M24
Effective depth, h (mm) 90 110 125 170 210
-40°Cto +40°C C1 Seismic Data 9.2 124 226 - -
(C2 Seismic Data - - 15.3 194 26.8
-40°Cto +80°C C1 Seismic Data 53 70 12.0 - -
C2 Seismic Data - - 6.2 70 8.7

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V’;, 113

Table 4f - Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, X,s = 1.0

e | Shear Force

Edge distance, e, (mm) 50 60 75 125 200 300 400 600 900
'\/RQJL“JS Edge distance, e, (mm)
Concrete edges 50 0.86 0.77 0.67 052 0.44 0.39 0.37 0.35 0.33
ANCHOR AT A CORNER 60 097 | 086 | 075 | 057 | 047 | 04 038 | 036 | 034
75 1.00 1.00 0.86 0.64 0.51 0.44 0.41 0.37 0.35
125 1.00 1.00 1.00 0.86 0.65 053 0.48 0.42 0.38
200 1.00 1.00 1.00 1.00 0.86 0.67 058 049 0.42
300 1.00 1.00 1.00 1.00 1.00 0.86 0.72 058 0.49
400 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.55
500 100 100 100 1.00 1.00 1.00 1.00 0.77 0.61
600 100 100 1.00 1.00 1.00 1.00 1.00 0.86 0.67
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vyg geis

= VoRd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

— \/0 * * *
VRd,cp,seis - V Rd,cp,seis xnc Xne xna

m Verify Seismic C1 & C2 cracked concrete shear resistance - per anchor

Table 5a - Seismic Cracked Concrete steel shear resistance, Vg, ceis = Olgeis Vs seis/ Vs (KN)
where oy, = 0.85

s = 1.25 for Grade 5.8 and Grade 8.8 Carbon Steel

Yus = 156 for A4 316 Stainless Steel

Y = 217 for HCR Stainless Steel

Anchor size, d, C1 Seismic Data C2 Seismic Data
M10 M2 M16 M16 M20 M24
Grade 5.8 Carbon Steel 36 5.0 9.3 70 12.2 19.8
Grade 8.8 Carbon Steel 55 8.1 15.0 14 19.7 317
A4 316 Stainless Steel 3.8 57 10.5 79 13.8 223
HCR Stainless Steel 26 37 70 53 9.2 14.8

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg c.is*1.17

Checkpoint ﬂ Design seismic C1 & C2 cracked concrete shear resistance, Vg s
Vﬁd, seis — minimum Of VRd,c, seis / de,cp, seis. lVRd,s, seis

Check V*/Viy i < 1,
if not satisfied return to step 1
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Seismic Anchors - EPCON" C8 Xtrem™ - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ HamSEIW
EPCON"C8 Xtrem"

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint ﬂ Check
N*/ NRd,seis + V*/ VRd,seis s ]'0'

if not satisfied return to step 1

Example
Ramset” EPCON" C8 Xtrem" Injection
with M16 grade 5.8 ChemSet" Anchor
Stud (CS16190GH). Drilled hole depth to
be 125mm. To be installed according to
Ramset” Installation Instructions.

Specifiy - Threaded Stud Anchors
Ramset™ EPCON" C8 Xtrem™ with (Anchor

Size) grade 5.8 ChemSet™ Anchor Stud
(Anchor Stud Part Number) Drilled Hole
Depth to be (h) mm.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™  bakwoinde

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

GENERAL INFORMATION

PO @POGOTHG

EPCON" C8 Xtrem" is a High Performance Pure Epoxy Anchoring FIRE JESTED % }2.2 ay gctsﬁﬁﬁg FAPPROVED
adhesive for use in Cracked and Non-Cracked concrete. w wonie | RN
LIFE * 2~ O 0,

For structures subject to external exposure, permanently damp or
chemically aggressive conditions.

Compliance

European Technical Assessment - ETA - 07/0189 :

Design according to: EPG ﬂ N cE

- AS5216 (formerly TSI01) T
- ASN70.4 - Earthquake Actions

- EN1992-11 ARRARIAR AN,
- CSTB Seismic Applications Report 3/12-727

Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where a .. .
greater range of anchor layout detail is needed. Prmclpal Appllcatlons

Benefits, Adva ntages and Features Anchoring into cracked & non cracked concrete
100 year V\:orking lfe - Road barrier hold down bolts

- Bridge refurbishment

Greater productivity: ) )
- Anchors in dry, damp, wet or flooded holes » Road & Rail tunnel construction
- No weather delays » Reinforcing bar from 10 to 32mm
- Fast, easy dispensing with high flow mixer - Starter Bars
Greater security: « Threaded studs from M8 to M30
- Highest performance in cracked concrete « Threaded Stud material: Zn, A4 316, HCR steels
Versatile - Threaded Stud material: 5.8, 8.8,10.9 Grade
- Anchors all stud & bar diameters in all directions
- Oversized holes* )
- Anchors in carbide drilled and diamond cored holes Recommended Installation Temperatures
- For tropical and Cold weather conditions Minimum Maximum
Greater safety: Substrate 5°C 40°C
- Lowodour o Adhesive 5°C 40°C
Fire Rated : Refer Fire rated anchoring section
. Load should not be applied to anchor until the chemical has sufficiently cured as
Installation o
specified.
Drill reommended diameter and depth hole. _ Service Temperature Limits
-40°C to 80°C
Setting Times EPCON" C8 Xtrem™
Temperature of . Curing time in | Curing time in
. Gel Time
base material dry concrete | wet concrete
5°C-9°C 20 min 30h 60 h
10°C -19°C 14 min 23 h 46 h
o 20°C - 24°C 1'min 16 h 32h
25°C - 29°C 8 min 12h 24 h
Important: 30°C - 39°C 5min 8h 16h
1. Use Ramset Dustless Drilling System to ensure holes are clean. 40°C 5 min 6h 12h

2. Alternatively, clean dust and debris from hole with stiff wire or nylon brush and
blower in the following sequence: blow x 2, brush x 2, blow x 2.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert Ramset” ChemSet” rebar to bottom of hole while turning.

5. Allow EPCON" C8 Xtrem" to cure as per setting times.

Note

*Performance of oversized holes was not included in the ETAG test program
and therefore is based on testing conducted at Ramset™ Concrete Structures
Laboratory.
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Seismic Anchors - EPCON" C8 Xtrem' - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON"C8 Xtrem"

STRENGTH LIMIT STATE DESIGN

Installation and seismic performance details:

Development length require to reach Nominal Yield
. Drilled hole . Min Anchor . strength (mm)
Anchor size, diameter, d Nominal spacing mif. cover Concrete Compressive Strength, f'
d, (mm) "7 Yield (kN) (mm) re
(mm) (mm)
20 MPa 25 MPa 30 MPa
10 12 39.3 40 55 543 463 47
12 15 56.5 48 60 652 556 500
16 20 1005 64 70 870 741 667
20 25 1570 80 80 1087 926 833
24 30 226.0 100 93 1359 1157 1042
25 30 2455 100 93 1359 1157 1042
28 35 308.0 112 100 - 1296 1167
32 40 402.0 128 110 - 1481 1333

*Development length require are on service temperature limits -40°C to +40°C only. If service temperature limits is beyond this range please contact
Ramset Engineer.

FOR DETAILED STRENGTH LIMIT STATE SEISMIC DESIGN DATA ON EPCON" C8 Xtrem’, REFER TO SEISMIC REPORT No. CSTB 3/12-727

DESCRIPTION AND PART NUMBERS Drilled hole depth, h, (mm)

. . . h| = h
Des::rlptlon “, Cartridge Size Part No. h = Effective depth
EPCON" C8 Xtrem 450 ml C8-450

ENGINEERING PROPERTIES
Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 24 25 28 32

Drilled Hole Dia, d, (mm) 12 15 20 25 30 30 35 40
Stress Area, A, (mm?) 785 13 201 314 452 491 616 804

Yield Stress, f, (MPa) 500 500 500 500 500 500 500 500
Tensile Steel Yield Capacity, N, (kN) 393 56.5 1005 157.0 226.0 2455 308.0 402.0

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON" C6 PLUS o e

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION AVAILABLE IN NEW ZEALAND ONLY

(Australia refer to ChemSet™ Re0502™ PLUS range)

GENERAL INFORMATION

Performance Related Material Specification Installation Related
P82 0099 0P OB VOOGLHV
Product
EPCON" C6 PLUS is a heavy duty pure Epoxy for anchoring “l,gqg 23 coucnere [ oo ios
threaded studs and reinforcing bar into cracked and u‘ woRkNG [ NP | N
uncracked concrete.
Compliance

European Technical Assessment (option 1) - ETA-18/0675

Design according to:

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design Cl

- Use enclosed data for simplified calculation method
Use Ramset™ iExpert Anchor Software for optimised calculation or
where a greater range of anchor layout detail is needed.

Benefits, Advantages and Features

« 100 year working lfe Principal Applications

Greater productivity: . Threaded Studs

- Anchors in dry, damp, wet or flooded holes

- Easy dispensing even in cold weather -+ Starter Bars

Greater security: - Threaded Inserts

- Strong bond - Over-head installation

- Rated for sustained loading - Steel Columns

Versatile: - Hand Rails

- Anchors in carbide drilled and diamond drilled holes* + Road Stitching

- Cold and temperate climates

Greater safety:

- Low odour .

- VOC Compliant Recommended Installation Temperatures

- Suitable for contact with drinking water Minimum Maximum
Substrate 5°C 40°C

Installation Adhesive 10°C 40°C

Service Temperature Limits
-40°C 0 70°C

Setting Times

Temperature of Cartridge . Curing time in
. Gel Time dry and wet
base material Temperature
concrete
= 5°C Minimum 10°C 300 min 24h
1. Drill recommended diameter and depth hole. 10°C 10°C 150 min 18h
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. 15°C 15°C 40 min 12h
Alternativly clean dust and debris from hole with stiff wire or nylon brush 20°C 20°C 25 min 8h
and blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2, 25°C 25°C 18 min 6h
blow x2. 30°C 30°C 12 min 4h
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger 40°C 40°C 6 min 2h
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth Note: Cartridge temperature minimum -+10°C

slowly, ensuring no air pockets form.

4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while Note

turning. *Performance of cored & oversized holes was not included in the ETAG test
5. Allow EPCON" C6 PLUS to cure as per setting times. program and therefore is based on testing conducted at Ramset™ Product
6. Attach fixture. Engineering Laboratory.
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Seismic Anchors - EPCON" C6 PLUS- Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
EPCON" C6 PLUS

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION AVAILABLE IN NEW ZEALAND ONLY
Installation and performance details: EPCON" C6 Plus and ChemSet™ Anchor Studs
Seismic C1 Cracked Concrete reduced
. . Anchor. Tightening torque, Optimum dimensions* Concrete characteristic tensile capacity,
i Drilled hole | Fixture hole . NO . (KN) **
Anchor size, | . i effective T, (Nm) substrate Rd,p.seis
diameter, d, | diameter, d; i
d, (mm) (mm) (mm) depth, h Anchor* Edge* thickness, Concrete Compressive Strength, f',
(mm) spacing, | distance, | Pn (MM 20 MPa 30 MPa 40 MPa
a, (mm) e, (mm) a a a
M10 12 12 90 20 270 135 120 13.6 14.2 14.6
M12 14 14 10 40 330 165 140 179 18.6 191
M16 18 18 125 80 375 188 161 235 244 251
M20 22 22 170 120 510 255 214 40.3 419 431
M24 26 26 210 160 630 315 262 51.8 53.9 554
M30 35 33 280 200 840 420 350 69.6 724 745

* For anchor spacings or edge distances less than the minimum, please refer to the simplified strength limit state design process to verify capacity.

** Tension values are based on service temperature limits -40°C to +70°C only. If service temperature limits is beyond this range please contact Ramset Engineer.
**Note: Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, s = Oyseis Nipseis /Yusy WHere yyg, =15

Reduced Characteristic Capacity
Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs HCR 1.4529 Stainless Steel Studs
Anchor size, Shear, Tension, Shear, Tension, Shear, Tension, Shear, Tension,
db (mm) VRd,seis (kN)## Nnd,seis(kN)*** VRd,seis (kN)## Nnd,seis(kN)*** Vnd,seis (kN)## NRd,seis(kN)*** Vnd,seis (kN)## NRd,seis(kN)***
Cl# Cl Cl# C1 (¥] (¥] (¥] Cl
M10 37 19.3 5.8 307 4] 219 5] 213
M12 54 28.0 85 447 6.0 31.6 75 39.3
M16 8.8 52.7 139 84.0 9.8 58.8 12.2 73.3
M20 13.6 82.0 218 130.7 15.3 92.0 19.0 n4.7
M24 1.9 118.0 19.0 188.0 13.3 1321 16.7 164.7
M30 19.0 187.3 306 299.3 215 210.2 269 262.0

***Note: Seismic Cracked Concrete steel resistance, tension = Ny seis = Oseis N'isseis/ Vs (KN) where =15 (Grade 5.8 & 8.8 steel),
Vs = 1.87 (A4 316 SS) and vy, = 1.5 (HCR 14529 stainless steel)

# Note: HOT-DIP GALVANIZED ANCHORS - for Seismic Clreduced characteristic steel shear capacity the following reduction factors shall apply;
M10 Multiply Vyyeis *0.47
M12 Multiply Vagqis *0.47
M16 Multiply Vg, ¥0.54
M20 Multiply Vg s ¥0.54
M24 Multiply Vyg e *0.88
M30 Multiply Vg *0.88
## Note: Shear Data includes annular gap reduction factor of 0.5
For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON C6 PLUS 600ml EC6P600
ENGINEERING PROPERTIES ChemSet” Anchor Studs and Threaded Rod
Anchor Size, d, Grade 8.8 Threaded Rod Stainless Steel High Corrosion Resistance
HCR Grade 1.4529/1.4565 Threaded Rod Section
Shank Stressed Area | Yield Strength UTS f, MPa Shank Stressed Area | Yield Strength UTS f, MPa modulus Z
diameter, d (mm?) f, MPa diameter, (mm?) f, MPa (mm?3)
(mm) d; (mm)
M10 86 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 153.9 450 650 2775
M20 77 245 640 800 172 2324 450 650 5409
M24 2.2 353 640 800 20.7 336.5 450 650 9355
M30 26.7 561 640 800 - - - - -

Refer to "Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AlSI 316 Stainless Steel in the SARB ANZ on page 141.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramse‘lw
EPCON" C6 PLUS

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

90 -1 Notes:
- Shear Limited by Grade 5.8 zinc plated steel capacity

80 Tension limited by C1 concrete capacity
using nominal depths
70 i - Noedge or spacing effects

f'c =30 MPa

60 =

50 =

40 -

30 =

20

Design tensile action effect, N* (KN)

0 T T T T T T T T
0 2 4 6 8 10 12 n 16 18 20

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M10 M2 M16 M20 M24 M30
Min. Anchor Spacing - a,, 40 40 40 50 50 60
Min. Edge Distance - e, 40 40 40 50 50 60

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table for ChemSet™ Anchor Studs page in the SARB ANZ on page 141.

Effective depth, h (mm) Substrate thickness b, (mm)
Preferred h = h, otherwise, Anchor Stud Size (mm)

M10 M2 M16 to M24
h=Le-t h + 30mm > 100mm h+(2xd,)

t =total thickness of material(s) being fastened.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Seismic Anchors - EPCON" C6 PLUS- Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

m Verify Seismic C1 cracked concrete tensile capacity - per anchor

Table 2a - Seismic (C1) Cracked concrete combinded Pull-out and concrete cone resistance, tension
NuRd,p,seis = aseisNqu,p,seis/'YMsp (kN), yMsp = 1'51 aN,seis = 0'851 f'c =30 MPa
Where NoRk,p,seis =n* db * h * tnk,cr,seis

. C1 Seismic Data
Anchor Size, d,
Mi0 Mi2 M16 M20 M24 M30
Drilled Hole Dia, d,, (mm) 12 14 18 22 26 35
Effective Depth, h (mm)
70 1.0
80 126
90 14.2 15.2
100 157 16.9
110 173 18.6 215
120 189 20.3 235
125 19.7 211 244
140 220 236 274
150 236 26% 293 370
160 25.2 270 313 395
170 26.8 287 332 419 436
180 28.3 304 352 444 46.2
190 299 321 37 46.9 48.8
200 315 338 391 493 51.3
210 355 411 51.8 53.9 54.3
240 405 469 59.2 616 621
280 54,7 691 79 72.4
320 62.6 789 821 82.7
350 86.3 89.8 90.5
400 98.6 102.6 1034
450 15,5 16.3
480 123.2 1241
550 142.2
600 15511

Bold values are at ChemSet Anchors Stud nominal depths
All data relevant for Dry, Wet and Flooded Holes
For single anchor values: Multiply N, .i*1.17

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension,
Anchor size, d, mo [ w2 | wme | w2 M24 M30
Service temperature (°C)
-40°Cto +70°C 1.00

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
Xc 0.96 0.98 1.00 1029 1.048
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

Table 2c - Seismic cracked concrete Edge distance effect, tension, X,

N
Anchor size, db M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.37
g 55 056 050 047 041 038
60 058 052 049 043 0.39 0.36
65 061 055 051 044 040 0.37
Xqe = 0.25 + 0.5%(e/h) 70 064 057 053 046 042 0.38
Wheree, <e <e, 80 069 0.61 057 049 044 039
e —15% 100 081 0.70 065 054 049 043
¢ 115 0.89 0.77 071 059 052 046
Note: Tabled values are based on the 135 100 086 079 065 057 049
nominal effective depth, 165 100 091 0.74 064 054
h shown in the installation details. 187 100 0.80 0.70 058
For other values of X,,, please use 255 100 0.86 0.71
equation shown above. 315 100 081
420 100

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M2 M16 M20 M24 M30
Anchor spacing, a (mm)
40 057 056 055
45 058 057 056
50 059 058 057 055 0.54
55 060 058 057 055 0.54
F) 60 061 059 058 056 055 054
65 062 060 059 056 055 054
85 066 063 061 058 057 055
_ *
X,a = 05 +a/(6"h) 100 069 0.65 063 060 058 056
Where a,,<a<a, 125 073 069 0.67 062 060 057
a,=3* 150 078 073 0.70 0.65 062 059
Note: Tabled values are based on the 200 0.87 0.80 077 0.70 0.66 0.62
nominal effective depth, 270 100 091 0.86 0.76 071 0.66
: ; : : 330 100 094 0.82 0.76 0.70
h shown in the installation details.
For oth lues X.._ ol 375 100 0.87 0.80 0.72
or o . er values X,,, please use 510 100 090 080
equation shown above. 630 100 0.88
840 100
Checkpoint E Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, <
— NO * * * *
NRd,p,seis - N Rd,p,seis an ch Xne Xna
m Verify seismic C1 cracked concrete tensile resistance - per anchor
Table 3a - Seismic C1 Cracked Concrete steel resistance, tensile, Nug ci = OtseisNi s scis/ Yis (KN), Ogeis = 1.0

Yus = 15 for Grade 5.8 and Grade 8.8 Carbon Steel
vus = 1,87 for A4 316 Stainless Steel
vus = 15 for HCR Stainless Steel

Anchor size, d, Mi0 M12 Mi6 M20 M24 M30
Grade 5.8 Carbon Steel 19.3 28.0 52.7 82.0 118.0 1873
Grade 8.8 Carbon Steel 30.7 447 84.0 130.7 188.0 299.3
A4 316 Stainless Steel 219 316 58.8 92.0 1321 210.2
HCR 14529 Stainless Steel 213 39.3 733 14.7 164.7 262.2
Design seismic C1 cracked concrete tensile resistance, Npg i
Checkpoint n Nagseis = MiNImum of Ny, cis » Negs, sei
Check N*/Ngyeis < 1,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per anchor
Table 4a - Seismic (C1) cracked concrete edge resistance, Vg . ceis = OlseisVricc seis / Ve (KN), Yy = 1.5,

055 = 0.85, f', = 30 MPa

Anchor size, d, M10 M12 M16 M20 M24 M30
Effective depth, h (mm) 90 10 125 170 210 280
Edge distance, e,
40 13 15 16
50 25 2.8
60 42

Note: Data includes annular gap reduction factor of 0.5.
For single anchor values: Multiply Vg, c.is * 1.17

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 30 40 50
Xe 0.82 091 1.00 115 1.29

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,

Angle, o° 0-55 60 70 80 90-180
X, 1 1 12 15 2

Load direction effect,
conc. edge shear, Xyd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,,,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Xee 1.00 1.31 1.66 2.02 241 2.83 3.26 3.72 419 4.69 5.20 5.72

<

\lbaﬂ 5.e

X, = ele, *Jele,

For 2 anchors fastening X,

ele, 1.0 12 14 1.6 1.8 2.0 22 24 2.6 2.8 3.0 3.2

ale,
1.0 067 | 084 | 103 1.22 143 165 1.88 212 236 | 262 | 289 316
15 0.75 0.93 112 133 154 1.77 2.00 2.25 2.50 2.76 3.03 3.31
2.0 083 1.02 1.22 143 1.65 1.89 212 238 | 263 | 290 318 346
25 0.92 Al 1.32 1.54 1.77 200 | 225 | 250 277 | 304 | 332 361
X.= 3*e+a *ele, 3.0 100 | 120 142 | 164 | 188 212 | 237 | 263 | 290 | 318 | 346 | 376
6*e 35 1.30 152 1.75 199 2.24 2.50 2.76 3.04 3.32 361 3.91
m 4.0 1.62 1.86 210 2.36 2.62 2.89 317 3.46 3.75 4.05
45 1.96 2.21 247 2.74 3.02 3.31 360 | 390 | 420
5.0 2.33 2.59 2.87 315 344 3.74 4.04 4.35
5.5 271 299 | 328 37 402 | 433 | 465
6.0 2.83 3n 341 37 402 | 433 | 465

38 For 3 anchors fastening and more

3*e + a, +a, +a; +...+a,,

Xe = *Jele,

3*n*e,,
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STRENGTH LIMIT STATE DESIGN

Table 4e ) seismic (CI) craCked concrete Pryoln fa"ure' VuRd,cp,seis = aseisVRk,cp / YMpr (kN), YMpr = 1.5:
Olgeis = 0.75, f'c =30 Mpa

Anchor size, d, Mi0 M2 M16 M20 M24 M30
Effective depth, h (mm) 90 110 125 170 210 280
C1 Seismic Data 125 16.4 21.6 370 475 63.9

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, «.is*113

DL b Table 4f Anchor at a corner effect, concrete edge shear, Xys
f Note: For e,/e, > 125, Xyg = 1.0

ez}/ 55’9‘5‘55 Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
Cortrete edges Edge distance, e, (mm)

ANCHOR AT A CORNER 25 0.86 0.77 070 058 053 0.49 041 0.37 0.35 0.34 0.32 0.32
30 097 0.86 0.78 0.64 0.58 0.52 043 0.38 0.36 0.34 0.33 0.32

35 1.00 0.95 0.86 0.69 0.63 0.56 0.46 0.40 0.37 0.35 0.33 0.32

50 1.00 1.00 1.00 0.86 0.77 0.67 0.52 0.44 0.39 037 0.35 0.33

60 1.00 1.00 100 0.97 0.86 0.75 0.57 0.47 0.41 0.38 0.36 0.34

75 1.00 1.00 1.00 100 1.00 0.86 0.64 0.51 0.44 0.41 0.37 0.35

125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 053 048 042 0.38

200 1.00 1.00 1.00 100 100 1.00 1.00 0.86 0.67 0.58 049 0.42

300 100 1.00 1.00 100 100 1.00 1.00 100 0.86 0.72 058 049

400 1.00 1.00 1.00 100 100 1.00 1.00 100 100 0.86 0.67 0.55

500 100 1.00 1.00 100 100 1.00 1.00 100 100 1.00 0.77 0.61

600 1.00 1.00 1.00 100 100 1.00 1.00 100 100 1.00 0.86 0.67

900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vyg cois

= VORd,c,seis * ch * de * Xve * Xvs

Checkpoint Design seismic cracked concrete Pryout failure,

—\J0 * * *
VRd,cp,seis - V Rd,cp,seis xnc Xne Xna

Verify seismic C1 cracked concrete shear resistance - per anchor
Table 5a - Seismic (C1) Cracked Concrete steel shear resistance, Vg, eis = Oseis Vs seis/ Yis (KN)s Ogeis = 0.85
s = 1.25 for Grade 5.8 and Grade 8.8 Carbon Steel

s = 156 for A4 316 Stainless Steel
Yus = 125 for HCR 1.4529 Stainless Steel

Anchor size. db C1 Seismic Data
! M10 M12 M16 M20 M24 M30
Zinc Plated Steel 37 54 8.8 13.6 19 19.0
Grade 5.8 -
Hot Dip Galv. Steel 18 26 48 73 10.5 16.8
Zinc Plated Steel 58 8.5 13.9 218 19.0 30.6
Grade 8.8 -
Hot Dip Galv. Steel 2.7 40 75 1.8 16.8 26.9
A4 316 Stainless Steel 4] 6.0 9.8 15.3 13.3 215
HCR 1.4529 Stainless Steel 51 75 122 19.0 16.7 269

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, c.is*1.17

Checkpoint B Design seismic C1 cracked concrete shear resistance, Vyg ;s
Vnd, seis — minimum Of VRd,c, seis / VHd,cp, seis 'VRd,s, seis

Check V*/Viy geis < 1,
if not satisfied return to step 1
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EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint ﬂ Check
N*/ NRd,seis + V*/ de,seis £ 1.0,

if not satisfied return to step 1

Example
Ramset™ EPCON" C6 PLUS Injection with
M16 grade 5.8 ChemSet”Anchor Stud
(CS16190GH). Drilled hole depth to be
125mm. To be installed according to
Ramset” Installation Instructions.

Specifiy - Threaded Stud Anchors
Ramset™ EPCON" C6 PLUS with (Anchor Size)

grade 5.8 ChemSet” Anchor Stud (Anchor
Stud Part Number) Drilled Hole Depth to be
(h) mm.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.
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EPCON" C6 PLUS o e

SEISMIC REINFORCING BAR - CHEMICAL INJECTION AVAILABLE IN NEW ZEALAND ONLY

(Australia refer to ChemSet™ Re0502™ PLUS range)

GENERAL INFORMATION

Performance Related Installation Related

PSS POPOOILIO

Product m 100| 2 B i
EPCON" C6 PLUS is a heavy duty pure Epoxy for anchoring w xﬁﬁﬁ; N

threaded studs and reinforcing bar into cracked and ~
uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675 EpcoN B E w3
Design according to: Pars Easy

- AS11704 - Earthquake Actions

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)
- NZS3101 (A3) Section 17 - Seismic Design C WA A A
- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Principal Applications

Benefits, Advantages and Features - Threaded Studs
- 100 year working life - Starter Bars
Greater productivity: - Threaded Inserts
- Anchors in dry, damp, wet or flooded holes . Over-head installation
- Easy dispensing even in cold weather . Steel Columns
Greater security: . Hand Rails
- Strong bond i
« Road Stitch
- Rated for sustained loading 0ac oHiehing
Versatile:
- Anchors in carbide drilled and diamond drilled holes* Recommended Installation Temperatures
- Cold and temperate climates Minimum Maximum
Greater safety: N o
" Low odour Substr:'ﬂe 5°C 40°C
- VOC Compliant Adhesive 10°C 40°C
Installation

Service Temperature Limits

-40°C to 70°C
Setting Times
. Curing time in
Temperaturg of Cartridge Gel Time dry :n dwet
base material Temperature
concrete
5°C Minimum 10°C 300 min 24h
10°C 10°C 150 min 18h
1. Drill recommended diameter and depth hole. 15°C 15°C 40 min 12h
2. Important: Use Ramset Dustless Drilling System to ensure holes are clean. 20°C 20°C 25min 8h
Alternatively, clean dust and debris from hole with stiff wire or nylon brush 25°C 25°C 18 min 6h
and blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2, 30°C 30°C 12 min 4h
blow x 2. 40°C 40°C 6 min 2h
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger Note: Cartridge temperature minimum +10°C
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth Note

slowly, ensuring no air pockets form.
4. Insert Ramset™ ChemSet” Anchor Stud/rebar to bottom of hole while turning.
5. Allow EPCON" C6 PLUS to cure as per setting times.

*Performance of cored & oversized holes was not included in the ETAG test
program and therefore is based on testing conducted at Ramset™ Product
Engineering Laboratory.
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Seismic Anchors - EPCON" C6 PLUS- Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON" C6 PLUS

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

Installation and performance details: EPCON" C6 Plus and ChemSet™ Reinforcing Bar

Seismic (C1) Cracked Concrete reduced
Drilled hole Anchor Optimum dimensions* Concrete Gr 500 Rebar - Steel characteristic tensile capacity,
Rebar size, d, | . effective substrate NO, o (KN) **
diameter, d;, K LD
(mm) depth, h " " thickness, b,,
(mm) (mm) Anchor Edge (mm) Tension, Shear, Concrete Compressive Strength, f'c
LT spacing, a, | distance, e, o .
(mm) (mm) oN,, (kN) oV, (kN) 20 MPa 30 Mpa 40 Mpa
10 14 90 270 135 120 30.7 10.7 13.6 14.2 14.6
12 16 110 330 165 140 44.3 153 179 18.6 191
16 20 125 375 1875 165 79.3 213 235 244 251
20 25 170 510 255 220 123.6 46.0 40.3 419 431
25 32 210 630 315 274 1929 4.2 518 539 554
32 40 300 900 450 380 315.7 74.0 74.6 776 79.8

* For anchor spacings or edge distances less than the minimum, please refer to the simplified strength limit state design process to verify capacity.
** Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, i = OlyseisN i pseis/ Yisy WHEre yyyg, = 15

*** Seismic Cracked concrete steel resistance, tension = Npgqceis = OlyseisN s seis/ Yiis (KN) Where o = 1.4

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON C6 PLUS 600m| EC6P600

Substrate thickness b, (mm)

Drilled hole depth, h1 (mm) Anchor Stud Size (mm)

hi=h
h = Effective depth 10 12 16 | 20 | 25 | 32

h +30mm =100mm h+(2xd,)

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 25 32

Drilled Hole Dia, d, (mm) 14 16 20 25 32 40
Stress Area, A, (mm?) 785 113 201 314 491 804

Yield Stress, f,, (MPa) 500 500 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 393 56.5 1005 1570 2455 4020

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK

EPCON" C6 PLUS

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

® Ramset

AVAILABLE IN NEW ZEALAND ONLY

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

100 =
90 = Notes:
- Shear Limited by Grade 500 steel capacity
80 — - Tension limited by concrete capacity
using nominal depths

= 70 — - No edge or spacing effects
< -f'c =30 MPa
*
= 60 -
S 32
=
o 50 =
o
=]
5 A
g 40 25
B
S 30 -
= 20
(=]
B2
a 16

10 =

10
0 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 10 12 16 20 25 32
Min. Anchor Spacing - a,, 40 40 40 50 50 70
Min. Edge Distance - e, 40 40 40 50 50 70

deg Buatojuiay -sn1d 99 .NOJd3 - s1oyauy dJwsias

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h listed in installation and performance details in the SARB ANZ on the previous page.

Substrate thickness b,, (mm)

Anchor Stud Size (mm)

10 12 16|20|25|32

h +30mm >100mm h+(2xd,)

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 65



SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

. m Verify Seismic C1 cracked concrete tensile capacity - per anchor
[3-]
g Table 2a - Seismic (C1) Cracked concrete combinded Pull-out and concrete cone resistance, tension
.E NuRd,p,seis = aseisNORk,p,seis/YMsp (kN), YMsp = ]'51 aN,seis = 0'851 f'C = 30 MPa, Where NuRk,p,seis =7 * dh * h * T Rk,cr,seis
o Anchor Size, db 10 12 16 20 25 32
o Drilled Hole Dia, dh (mm) " 16 20 25 32 40
,E Effective Depth, h (mm)
é‘ 70 10
' 80 126
g 90 142 152
— 100 158 169
Q- 0 13 1856 215
8 120 189 203 235
i 125 197 211 244
=) 140 21 236 274
Q 150 236 253 293 370
& 160 25.2 270 313 395
1 170 268 2.7 332 a9 436
£ 180 284 304 352 444 462
_g 190 299 321 37 469 4838
) 200 315 338 391 493 513
2 210 355 410 51.8 53.9 543
P 240 405 469 59.2 616 621
E 300 586 740 770 716
b 320 625 789 821 827
' 350 863 89.8 905
\ 400 98.7 1026 1034
450 155 116.3
480 1232 1241
550 1422
600 1551

Bold values are at ChemSet Rebar Anchor nominal depths

Flooded Holes: Multiply N%, , ..is * 0.83
For single anchor values: Multiply N°; , ;117

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X,
Anchor size, db o | r | . 0 | 2 32
Service temperature ("C)
-40°Cto +70°C 100

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
X 0.96 0.98 1.00 1029 1.048
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EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

Table 2c - Seismic cracked concrete Edge distance effect, tension, X,

N
Anchor size, d, 10 12 16 20 25 32
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.37
5 55 056 050 047 041 038
60 058 052 049 043 0.39
65 0.61 055 051 044 040
70 0.64 057 053 046 042 037
— *
Xoe = 0.25 + 0.5%(e/h) 80 069 0.61 057 049 044 038
Wheree, <e<e, 100 081 0.70 065 054 049 042
g, =15% 115 0.89 0.77 071 059 052 044
Note: Tabled values are based on the 135 1 086 079 065 057 048
nominal effective depth 165 ! 081 0.7t 064 053
fiective depth, _ 187 1 080 070 056
h shown in the installation details. 255 1 086 068
For other values of X,,, please use 315 1 0.78
equation shown above. 420 1

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, 10 12 16 20 25 32
Anchor spacing, a (mm)
40 057 056 055
45 058 057 056
50 059 058 057 055 054
55 0.60 058 057 055 054
60 0.61 0.59 0.58 0.56 055
a 65 062 0.60 059 056 055
70 063 061 059 057 056 054
_ . 100 0.69 0.65 063 0.60 058 056
Ko = 0.5 +a/(6"h) 125 073 0.69 0.67 062 0.60 057
Where a,,<a<a, 150 078 073 0.70 0.65 062 058
a,=3h 200 0.87 0.80 077 0.70 0.66 0561
Note: Tabled values are based on the 270 1 091 0.86 0.76 071 0.65
nominal effective depth, 330 1 0.94 0.82 0.76 0.68
h shown in the installation details. 375 ! 087 080 0
For other values X.,, please use o0 1 050 078
: nar P 630 1 085
equation shown above. 840 1
Checkpoint n Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, <
—_ 0 * * * *
NRd,p,seis - N Rd,p,seis an ch Xne xna
m Verify seismic C1 cracked concrete tensile resistance - per anchor
Table 3a - Seismic C1 Cracked Concrete steel resistance, tensile, Ngy s ceis = OlseisNai s seis/ Yus (KN) Where o = 1.0, vy
=1.4 for Grade 500 Rebar
Anchor size, d, 10 12 16 20 25 30
Rebar Gr 500 30.7 443 793 123.6 192.9 3157
ch eckpoint E Design seismic C1 cracked concrete tensile resistance, Npg
NRd,seis = minimum Of NRd,p, seis / NRd,s, seis
Check N*/Ngyeeis < 1,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per anchor
Table 4a - Seismic cracked concrete edge resistance, Vg cis = OlgeicV riccseis / Yiue (KN), Ve = 1.5,

O = 0.85, f', = 30 MPa

Anchor size, d, 10 12 16 20 25 32
Effective depth, h (mm) 90 10 125 170 210 300
Edge distance, e,
40 2.7 29 33
50 5.0 57
70 10.3

For single anchor values: Multiply V% .;*117
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 30 40 50
X 0.82 0.9 1 115 129

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,

Angle, o° 0-55 60 70 80 90-180
X 1 11 12 15 2

Load direction effect,
conc. edge shear, Xyd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,,
ele, 1.0 1.2 14 16 18 2.0 2.2 24 2.6 2.8 3.0 3.2

<

\lbe?1 S.e Xee 1.00 1.31 1.66 2.02 241 2.83 3.26 3.72 419 4,69 5.20 5.72
—_ *
X, = ele, *Jele,

For 2 anchors fastening X,

ele, W0 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
ale,

10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316

15 075 | 093 | 12 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 33l

20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

Xe= 3*e+a *Jele, 25 092 | | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361

6*e,, 30 00 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376

35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 391

40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

25 19 | 221 | 247 | 27 | 302 | 331 | 360 | 390 | 420

50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435

55 a7 | 299 | 328 | 37 | 402 | 433 | 465

6.0 283 | 30 | 341 | 31 | 402 | 433 | 465

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,

Xee = *lele,

3*n*e,,

b,>1,5.e
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STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure,
VORd,np = aseisvnk,cp / 'YMpr (kN), 'YMpr = 1'51 Olsejs = 0'75' f'c =30 Mpa

Anchor size, d, 10 12 16 20 25 32
Effective depth, h (mm) 90 110 125 170 210 300
-40°Cto+70°C 255 32.8 431 740 951 136.9

For single anchor values: Multiply V°;,,*1.13

Table 4f Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, Xys = 1.0

Shear Force
L

, Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
e falee Edge distance, e, (mm)
W s 2% 08 | 07 | o070 | 058 | 053 | 049 | o4l | 03 | 035 | 034 | 0x | 0
ANGHOR AT A CORNER 30 097 | o8 | o7 | oe4 | 058 | o052 | 043 | 038 | 03 | 03 | 03 | ox
35 100 095 0.86 0.69 0.63 0.56 046 040 037 0.35 033 0.32
50 100 100 100 0.86 077 0.67 052 044 039 0.37 035 033
60 100 100 100 097 0.86 075 057 047 041 0.38 036 034
75 1.00 1.00 100 100 100 0.86 0.64 051 044 041 037 035
125 100 1.00 1.00 100 1.00 100 0.86 0.65 0.53 048 042 038
200 100 100 100 100 100 100 100 0.86 067 0.58 049 042
300 1.00 100 100 1.00 1.00 100 100 100 0.86 0.72 0.58 049
400 100 100 100 100 100 100 1.00 100 100 0.86 0.67 055
500 1.00 1.00 100 1.00 1.00 100 100 1.00 100 100 077 061
600 100 1.00 1.00 100 100 100 1.00 1.00 100 100 0.86 0.67
900 100 100 1.00 100 100 1.00 1.00 100 100 100 1.00 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vg ¢ ceis

= voRd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

— \J0 * * *
VRd,cp,seis - V Rd,cp,seis ch Xne xna

Verify seismic C1 cracked concrete shear resistance - per anchor
Table 5a - Seismic (C1) Cracked Concrete steel shear resistance, Vg, ceis = OseisViis seis/ Yus (KN)

where ;= 1.0and y,, = 1.5

. C1 Seismic Data
Anchor size, d,
10 20 16 20 25 32
Rebar Gr 500 10.7 15.3 273 46.0 44,7 74,0

Checkpoint B Design seismic C1 cracked concrete shear resistance, Vg, o
Vnd, seis — minimum Of VRd,c, seis 7 VHd,cp, seis 'VRd,s, seis

Check V*/Viy qeis < 1,
if not satisfied return to step 1
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EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

m Combined Loading

- Check
Checkpoint ﬂ
p ! N*/ NRd,seis + V*/ VRd,seis < 1.0,

if not satisfied return to step 1

Example

Ramset” EPCON" C6 PLUS Injection with
20mm grade 500 Rebar

Specify - Reinforcing Bar
Anchorage

Ramset” EPCON" C6 PLUS Injection
(Anchor Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Drilled hole depth to be 170 mm.

To be installed in accordance with
Ramset Installation Instructions.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Seismic Anchors - EPCON" C6 PLUS- Reinforcing Bar

70 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet Reo 502" PLUS  beckboindex

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION AVAILABLE IN AUSTRALIA ONLY

(New Zealand refer to EPCON™ C6 PLUS range)

GENERAL INFORMATION

Performance Related Material Specification Installation Related
L6262 650 @@@@00@@%
Product
ChemSet™ Reo 502™ PLUS is a heavy duty pure Epoxy for gancres "W uoome vz
anchoring threaded studs and reinforcing bar into cracked o
and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675
Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where f

a greater range of anchor layout detail is needed. W
Benefits, Advantages and Features
- 100 year working life

Greater productivity:

- Anchors in dry, damp, wet or flooded holes
- Easy dispensing even in cold weather

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

Grt;ztater s;cu:jlty: - Over-head installation
+ otrong bond , - Steel Columns
- Rated for sustained loading . Hand Rails
Versatile: . , - Road Stitching
- Anchors in carbide drilled and diamond drilled holes*
- Cold and temperate climates
Greater safety: Recommended Installation Temperatures
- Low odour Minimum Maximum
+ VOC Compliant Substrate 5°C 40°C
- Suitable for contact with drinking water Adhesive 10°C 40°C
Installation
Service Temperature Limits
-40°C to 70°C
Setting Times
. Curing time in
Temperaturt? of Cartridge Gel Time dry and wet
base material Temperature
concrete
5°C Minimum 10°C 300 min 24h
10°C 10°C 150 mi 18h
1. Drill recommended diameter and depth hole. m.m
- - 15°C 15°C 40 min 12h
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. 200 p— Py ah
Alternativly clean dust and debris from hole with stiff wire or nylon brush and . - m'|n
blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2, blow 25°C 25°C 18 m.m 6h
X2, 30°C 30°C 12 min 4h
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger 40°C 4.0°C 6."."” 2h
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth Note: Cartridge temperature minimum +10°C
slowly, ensuring no air pockets form. Note

4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while turning.  *pgrformance of cored & oversized holes was not included in the ETAG test
5. Allow ChemSet™ Reo 502™ PLUS to cure as per setting times.

program and therefore is based on testing conducted at Ramset™ Product
6. Attach fixture.

Engineering Laboratory.
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Seismic Anchors - ChemSet™ Reo 502" PLUS - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet Reo 502" PLUS

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION AVAILABLE IN AUSTRALIA ONLY
Installation and performance details: ChemSet™ Reo 502" PLUS and ChemSet™ Anchor Studs
Seismic C1 Cracked Concrete reduced
) } Anchor Tightening torque, Optimum dimensions* Concrete characteristic tensile capacity,
5 Drilled hole | Fixture hole ) NO, . (kN) **
Anchor size, | . i effective T, (Nm) substrate Rdp,seis
diameter, d, | diameter, d; X
d, (mm) (mm) (mm) depth, h Anchor* Edge* | thickness, by, Concrete Compressive Strength, f',
(mm) spacing,a, | distance, e, (mm) 20 MPa 30 MPa 40 MPa
i i al al cl
M10 12 12 90 20 270 135 120 13.6 14.2 14.6
M12 14 14 110 40 330 165 140 179 18.6 191
M16 18 18 125 80 375 188 161 235 244 251
M20 22 22 170 120 510 255 214 40.3 419 431
M24 26 26 210 160 630 315 262 51.8 53.9 554
M30 35 33 280 200 840 420 350 69.6 724 745

* For anchor spacings or edge distances less than the minimum, please refer to the simplified strength limit state design process to verify capacity.
** Tension values are based on service temperature limits -40°C to +70°C only. If service temperature limits is beyond this range please contact Ramset Engineer.
** Note: Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, , i = Olyseis Ny pseis /Yusp WHETE Yy, = 15

Reduced Characteristic Capacity
Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs HCR 1.4529 Stainless Steel Studs
Anchor size, Shear, Tension, Shear, Tension, Shear, Tension, Shear, Tension,
db (mm) VRd.seis (kN)## NRd.seis(kN)*** VRd.seis (kN)#4# NRd,seis(kN)*** Vnd,seis (kN)#4# Nnd,seis(kN)*" VRd,seis (kN)#4# Nnd,seis(kN)***
Ci# Cl Cl# Cl Cl (8] Cl (8]
M10 3.7 19.3 58 30.7 4] 219 51 213
M12 54 28.0 8.5 447 6.0 316 75 39.3
M16 8.8 52.7 13.9 84.0 9.8 58.8 12.2 733
M20 13.6 82.0 218 130.7 15.3 92.0 19.0 4.7
M24 1.9 118.0 19.0 188.0 13.3 1321 16.7 164.7
M30 19.0 1873 30.6 299.3 215 210.2 26.9 262.0

***Note: Seismic Cracked Concrete steel resistance, tension = Ny seis = Oseis N'aisseis/ Yus (KN) where =15 (Grade 5.8 & 8.8 steel),
Vs = 1.87 (A4 316 SS) and vy, = 1.5 (HCR 1.4529 stainless steel)
# Note: HOT-DIP GALVANIZED ANCHORS - for Seismic C1 reduced characteristic steel shear capacity the following reduction factors shall apply;
M10 Multiply Vgy s *0.47
M12 Multiply Vgy i *0.47
M16 Multiply Vpg e *0.54
M20 Multiply Vg *0.54
M24 Multiply Vgy i *0.88
M30 Multiply Vg *0.88
## Note: Shear Data includes annular gap reduction factor of 0.5
For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet Re0502 PLUS 600ml RE0502P600
ENGINEERING PROPERTIES Reo 502" Plus ChemSet” Anchor Studs and Threaded Rod
Anchor Size, d, Grade 8.8 Threaded Rod Stainless Steel High Corrosion Resistance
HCR Grade 1.4529/1.4565 Threaded Rod Section
Shank Stressed Area | Yield Strength | UTS f, MPa Shank Stressed Area | Yield Strength | UTSf, MPa modulus Z
diameter, d, (mm?) f, MPa diameter, d, (mm?) f, MPa (mm?)
(mm) (mm)
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2775
M20 177 245 640 800 172 2324 450 650 540.9
M24 212 353 640 800 20.7 336.5 450 650 935.5
M30 26.7 561 640 800 - - - - -

Refer to "Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AlSI 316 Stainless Steel in the SARB ANZ on page 141.
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet Reo 502 PLUS

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN AUSTRALIA ONLY

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

90 -1 Notes:
- Shear Limited by Grade 5.8 zinc plated steel capacity
80 = Tension limited by C1 concrete capacity
using nominal depths
70 i, No edge or spacing effects

f'c =30 MPa

Design tensile action effect, N* (KN)

Design shear action effect, V* (kN)

SPN}S JoYauy - SN1d.20S 09Y 19SWAYY - SI0YUY WIS

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M10 M2 M16 M20 M24 M30
Min. Anchor Spacing - a,, 40 40 40 50 50 60
Min. Edge Distance - e, 40 40 40 50 50 60

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table for ChemSet” Anchor Studs page in the SARB ANZ on page 141,
Effective depth, h (mm) Substrate thickness b, (mm)
Preferred h = h,, otherwise, Anchor Stud Size (mm)

Mi0 M2 M16 to M24
h=Le-t h + 30mm 2 100mm h+(2xd,)
t =total thickness of material(s) being fastened.

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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Seismic Anchors - ChemSet” Reo 502" PLUS - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

m Verify Seismic C1 cracked concrete tensile capacity - per anchor

Table 2a - Seismic (C1) Cracked concrete combinded Pull-out and concrete cone resistance, tension
NuRd,p,seis = aseisNqu,p,seis/'YMsp (kN) YMSW = ]'51 aN,seis =0.85
f'c = 30 MPa where Ny, , c.is = % d, * N * Ty o ceis

. C1 Seismic Data
Anchor Size, d,
Mi0 Mi2 M16 M20 M24 M30
Drilled Hole Dia, d,, (mm) 12 14 18 22 26 35
Effective Depth, h (mm)
70 1.0
80 126
90 14.2 15.2
100 157 16.9
110 173 18.6 215
120 189 20.3 235
125 19.7 211 244
140 220 236 274
150 236 26% 293 370
160 25.2 270 313 395
170 26.8 287 332 419 436
180 28.3 304 352 444 46.2
190 299 321 37 46.9 48.8
200 315 338 391 493 51.3
210 355 411 51.8 53.9 54.3
240 405 469 59.2 616 621
280 54,7 691 79 72.4
320 62.6 789 821 82.7
350 86.3 89.8 90.5
400 98.6 102.6 1034
450 15,5 16.3
480 123.2 1241
550 142.2
600 15511

Bold values are at ChemSet Anchors Stud nominal depths
All data relevant for Dry, Wet and Flooded Holes
For single anchor values: Multiply N, .i*1.17

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension,
Anchor size, d, mo [ w2 | wme | w2 M24 M30
Service temperature (°C)
-40°Cto +70°C 1.00

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
Xc 0.96 0.98 1.00 1029 1.048
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

Table 2¢ - Seismic cracked concrete Edge distance effect, tension, X,

N Anchor size, db M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.37
g 55 056 050 047 041 038
60 058 052 049 043 039 036
65 061 055 051 044 040 037
X, = 0.25 + 0.5%(e/h) 70 064 057 053 046 042 038
Wheree, <e <e, 80 069 0.61 057 049 044 039
e = 15% 100 081 0.70 065 054 049 043
¢ 115 0.89 0.77 071 059 052 046
Note: Tabled values are based on the 135 100 086 079 065 057 049
nominal effective depth, 165 100 091 074 064 054
h shown in the installation details. 187 100 0.80 0.70 058
For other values of X,,, please use 255 1.00 086 on
equation shown above. 315 100 081
420 100

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M12 M16 M20 M24 M30
Anchor spacing, a (mm)
40 057 056 055
45 058 057 056

50 059 058 057 055 0.54

55 060 058 057 055 0.54
3 60 061 059 058 056 055 054
65 062 0.60 059 056 055 054
85 066 063 061 058 057 055

_ *
X = 0.5 +a/(6%h) 100 069 0.65 063 0.60 058 056
Wherea, <a<a, 125 073 0.69 067 062 060 057
a,=3* 150 078 073 0.70 0.65 062 059
Note: Tabled values are based on the 200 0.87 0.80 0.77 0.70 0.66 0.62
nominal effective depth, 270 100 091 0.86 076 071 0.66
. . . . 330 100 094 0.82 0.76 0.70
h shown in the installation details. 375 100 087 080 072
For other values X,,,, please use 510 100 0.90 0.80
equation shown above. 630 100 0.88
840 100
Checkpoint ﬂ Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, .is
—_— 0 * * * *
NRd,p,seis - N Rd,p,seis an ch Xne xna
Verify seismic C1 cracked concrete tensile resistance - per anchor
Table 3a - Seismic C1 Cracked Concrete steel resistance, tensile, Np i = OgeisNi s seis/ Vs (KN), Olgeis = 1.0

Yus = 1.5 for Grade 5.8 and Grade 8.8 Carbon Steel
vy = 187 for A4 316 Stainless Steel
Vs = 1.5 for HCR 14529 Stainless Steel

Anchor size, d, M10 M12 M16 M20 M24 M30
Grade 5.8 Carbon Steel 193 28.0 52.7 82.0 118.0 1873
Grade 8.8 Carbon Steel 30.7 44.7 84.0 130.7 188.0 299.3
A4 316 Stainless Steel 219 316 58.8 92,0 1321 2102
HCR 14529 Stainless Steel 213 39.3 733 14.7 164.7 262.2
Checkpoint ﬂ :e3|%]n_s:::isnr:l'::u(;ll ::)lf'ah::ked f:or:\lcrete-tensﬂe resistance, Ngg qi
Rd,seis — Rd,p, seis 7 "¥Rd,s, seis
Check N*/Ngyceis < 1,
if not satisfied return to step 1
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Seismic Anchors - ChemSet” Reo 502" PLUS - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per anchor
Table 4a - Seismic (C1) cracked concrete edge resistance, Vg ceis = OeeisVriccseis / Ve (KN, Y = 1.5,

0 = 0.85, ', = 30 MPa

Anchor size, d, M10 M2 M16 M20 M24 M30
Effective depth, h (mm) 90 10 125 170 210 280
Edge distance, e,
40 13 15 16
50 25 28
60 42

Note: Data includes annular gap reduction factor of 0.5.
For single anchor values: Multiply Vg, < * 117

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f': (MPa) 20 25 30 40 50
Xec 0.82 0.91 1.00 115 129

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,,

Angle, o® 0-55 60 70 80 90-180
o Xag 1 11 1.2 15 2
Load direction effect,
conc. edge shear, Xyd
< Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
v ele, 1.0 12 14 16 18 2.0 2.2 2.4 26 2.8 3.0 3.2
\ba>1 S.e Xee 1.00 1.31 1.66 2.02 241 2.83 3.26 3.72 419 469 5.20 5.72

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, W0 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
ale,
10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 202 | 236 | 262 | 289 | 316
15 075 | 093 | w2 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331
20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
Xe= 3*e+a *ele, 25 092 | | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361
6*e,, 30 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 391
40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405
15 196 | 221 | 247 | 27 | 302 | 331 | 360 | 390 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 27 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | a1 | 341 | 37 | 402 | 433 | 466

For 3 anchors fastening and more

3*e + a, +a, +a; +...+a,,

X,, = *lele,

3*n*e,,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic (C1) Cracked concrete Pryout failure, Vg, ., ccis = OseisVaicp / Yupr (KN), Yypor = 1.5,
Olgeis = 0.75, f'c =30 Mpa

Anchor size, d, Mi0 M2 M16 M20 M24 M30
Effective depth, h (mm) 90 110 125 170 210 280
C1 Seismic Data 125 16.4 21.6 370 475 63.9

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, ., <cis *113

UM i Table 4f Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, Xys = 1.0
Z/ Fanure Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
Cortrate edges Edge distance, e, (mm)

ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032

30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032

35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032

50 100 | 100 | 100 | 08 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033

60 100 | 100 | 100 | 097 | 08 | 075 | 057 | 047 | 041 | 038 | 036 | 0.34

75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035

125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038

200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042

300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049

400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055

500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06

600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067

900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086

Checkpoint m Design seismic cracked concrete edge shear resistance, Vyg cois

= VORd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

—\J0 * * *
VRd,cp,seis - V Rd,cp,seis xnc Xne Xna

Verify seismic C1 cracked concrete shear resistance - per anchor
Table 5a - Seismic (C1) Cracked Concrete steel shear resistance, Vg eis = OlseisVix s seis/ Vs (KN), Olgeis = 0.85
s = 1.25 for Grade 5.8 and Grade 8.8 Carbon Steel

s = 156 for A4 316 Stainless Steel
Yus = 125 for HCR 1.4529 Stainless Steel

Anchor size. db C1 Seismic Data
! M10 M12 M16 M20 M24 M30
Zinc Plated Steel 37 54 8.8 13.6 19 19.0
Grade 5.8 -
Hot Dip Galv. Steel 18 26 48 73 10.5 16.8
Zinc Plated Steel 58 8.5 13.9 218 19.0 30.6
Grade 8.8 -
Hot Dip Galv. Steel 2.7 40 75 1.8 16.8 26.9
A4 316 Stainless Steel 4] 6.0 9.8 15.3 13.3 215
HCR 1.4529 Stainless Steel 51 75 122 19.0 16.7 269

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, c.is*1.17

Checkpoint ﬂ Design seismic C1 cracked concrete shear resistance, Vi o
Vnd, seis — minimum Of VRd,c, seis / VHd,cp, seis 'VRd,s, seis

Check V*/Viy geis < 1,

if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ BamSEIW

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

m Combined Loading

checkoaint ﬂ Check
eckpoin N*/ Nnd,seis +V*/ VRd,seis <10,

if not satisfied return to step 1

Example
Ramset™ ChemSet™ Reo 502" PLUS Injection
with M16 grade 5.8 ChemSet”Anchor

Specifiy - Threaded Stud Anchors
Ramset™ ChemSet™ Reo 502" PLUS with

(Anchor Size) grade 5.8 ChemSet™ Anchor
Stud (Anchor Stud Part Number) Drilled
Hole Depth to be (h) mm.

Stud (CS16190GH). Drilled hole depth to
be 125mm. To be installed according to
Ramset” Installation Instructions.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Seismic Anchors - ChemSet™ Reo 502" PLUS - Anchor Studs
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet Reo 502 PLUS

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

AVAILABLE IN AUSTRALIA ONLY

GENERAL INFORMATION

Performance Related

(New Zealand refer to EPCON™ C6 PLUS range)

Installation Related

PSP PO POOSPIO

Product

ChemSet™ Reo 502™ PLUS is a heavy duty pure Epoxy for
anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675

Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 100 year working life

Greater productivity:

- Anchors in dry, damp, wet or flooded holes

- Easy dispensing even in cold weather

Greater security:

- Strong bond

- Rated for sustained loading

Versatile:

- Anchors in carbide drilled and diamond drilled holes*
- Cold and temperate climates

Greater safety:

- Low odour

- VOC Compliant

Installation

o i

1. Drill recommended diameter and depth hoIe

2. Important: Use Ramset Dustless Drilling System to ensure holes are clean.
Alternatively, clean dust and debris from hole with stiff wire or nylon brush and blower
in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2, blow x 2.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger pulls ). Insert
mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth slowly, ensuring no air
pockets form.

4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while turning.

5. Allow ChemSet”Reo 502" PLUS to cure as per setting times.

FLOODED HOLE
APPROVED

100| =S i3

vear | BN I

WoRkiNG | EANGZN OGR!
LIFE S e &)

AR AR A AN

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Qver-head installation

- Steel Columns

- Hand Rails

« Road Stitching

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 10°C 40°C
Service Temperature Limits
-40°Cto 70°C
Setting Times
. Curing time in
Temperaturt? of Cartridge Gel Time dry and wet
base material Temperature
concrete
5°C Minimum 10°C 300 min 24h
10°C 10°C 150 min 18h
15°C 15°C 40 min 12h
20°C 20°C 25 min 8h
25°C 25°C 18 min 6h
30°C 30°C 12 min 4h
40°C 40°C 6 min 2h
Note: Cartridge temperature minimum +10°C
Note

*Performance of cored & oversized holes was not included in the ETAG test
program and therefore is based on testing conducted at Ramset™ Product
Engineering Laboratory.
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Seismic Anchors - ChemSet™ Reo 502" PLUS - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet Reo 502" PLUS

SEISMIC REINFORCING BAR - CHEMICAL INJECTION AVAILABLE IN AUSTRALIA ONLY
Installation and performance details: ChemSet™ Reo 502" PLUS and ChemSet™ Reinforcing Bar
Seismic (C1) Cracked Concrete reduced
Drilled hole Anchor Optimum dimensions* Concrete Gr 500 Rebar - Steel characteristic tensile capacity,
Rebar size, d, diameter. d effective substrate N psss (KN) **
(mm) "™ | depth,h Anchor® Edae" thickness, b;, : .
(mm) ) sp::i nt;r | e ng:e . (mm) Tension, Shear, Concrete Compressive Strength, f'c
T | @ oy, (kN)*** | oV, (kN) | 20 MPa 30 Mpa 40 Mpa
10 14 90 270 135 120 30.7 10.7 13.6 142 146
12 16 10 330 165 140 44.3 15.3 179 186 191
16 20 125 375 1875 165 793 273 235 244 251
20 25 170 510 255 220 123.6 46.0 403 419 431
24 32 210 630 315 274 1777 412 518 53.9 55.4
32 40 300 900 450 380 315.7 74.0 74.6 776 798

* For anchor spacings or edge distances less than the minimum, please refer to the simplified strength limit state design process to verify capacity.
** Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, i = OtyseisN i pseis/ Yiisy WHere g, = 15

*** Seismic Cracked concrete steel resistance, tension = Ngyq cuis = OtyseisNrics seis/ Yis (KN) where o = 14

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet Re0502 PLUS 600m| RE0502P600

Substrate thickness b,, (mm)

Drilled hole depth, h1 (mm) Anchor Stud Size (mm)

hi=h
h = Effective depth 10 12 16 | 20 | 24 | 32

h +30mm =100mm h+(2xd,)

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 24 32

Drilled Hole Dia, d, (mm) 12 15 20 25 32 40
Stress Area, A, (mm?) 785 3 201 314 491 804

Yield Stress, f, (MPa) 500 500 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 393 56.5 1005 1570 226.0 402.0

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet Reo 502 PLUS

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

® Ramset

AVAILABLE IN AUSTRALIA ONLY

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

100 =
90 = Notes:
- Shear Limited by Grade 500 steel capacity
80 — - Tension limited by concrete capacity
using nominal depths

= 70 - - No edge or spacing effects
< -f'c =30 MPa
*
= 60 -
g
T 50 -
S
“g 40 24
2 20
2
& 30 =
e
2 20
= 16

10 =

10
0 T T T T T T T T 1

o
S

30

Design shear action effect, V* (kN)

40

50

60

70

80

90

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 10 12 16 20 24 32
Min. Anchor Spacing - a,, 40 40 40 50 50 70
Min. Edge Distance - e, 40 40 40 50 50 70

1eg Burdojuiay - SN1d 205 09Y 1ASWAYY - SI0YIUY IWSIAS

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h listed in installation and performance details in the SARB ANZ on the previous page.

Substrate thickness b, (mm)

Anchor Stud Size (mm)

10 12 16 | 20 | 24

|32

h +30mm =100mm h+(2xd,)

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

. m Verify Seismic C1 cracked concrete tensile capacity - per anchor
]
g Table 2a - Seismic (C1) Cracked concrete combinded Pull-out and concrete cone resistance, tension
= NCeapseis = OlseisN ripiseis/ Yusp (KN): Ymsp = 15, 0y seis = 0.85, f'c = 30 MPa, where N, , i = 0 * dy * h ™ Ty oy i
o Anchor Size, db 10 12 16 20 2% 32
o Drilled Hole Dia, dh (mm) " 16 20 25 32 40
,E Effective Depth, h (mm)
g 70 10
' 80 126
2 % 142 152
: 100 158 169
5 10 173 18.6 25
g 120 189 203 235
L 125 197 21 2.4
8 140 221 236 274
o 150 236 253 293 370
'-'5 160 252 270 313 395
(7] 170 268 287 332 419 436
£ 180 284 304 352 444 462
_f:" 190 299 321 37 169 488
& 200 315 338 391 493 513
¢In 210 355 410 518 539 543
e 20 405 469 59.2 616 621
ﬁ 300 58,6 740 770 776
= 320 625 789 821 827
‘:, 350 863 898 %05
o 400 987 1026 1034
g 450 155 163
' 480 1232 1241
g 550 1422
600 1551

Bold values are at ChemSet Rebar Anchor nominal depths
Flooded Holes: Multiply N%, , ..is * 0.83

For single anchor values: Multiply N°; , .;*1.17
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X,
Anchor size, db o | 1 [ w8 | 20 [ 32
Service temperature (°C)
-40°Cto +70°C 100

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
Xoe 096 098 100 1029 1048
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ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

Table 2c - Seismic cracked concrete Edge distance effect, tension, X,

N
Anchor size, d, 10 12 16 20 24 32
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 037
55 056 050 047 041 0.38
3 60 058 052 049 043 039
65 061 055 051 044 040
70 064 057 053 046 042 037
X,, = 0.25 + 0.5%(e/h) 80 069 061 057 049 0.44 038
Wheree <e<e 100 0.1 0.0 065 054 049 042
m=& =5 15 089 077 071 059 052 044
e, =15% 135 1 0.86 079 065 057 048
Note: Tabled values are based on the 165 ! 031 0.74 064 053
: . 187 1 0.80 070 056
nominal effective depth, 255 1 086 068
h shown in the installation details. 315 1 0.78
For other values of X,,, please use 420 !

equation shown above.
q Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, 10 12 16 20 24 32
Anchor spacing, a (mm)
40 057 056 055
45 058 057 056
50 059 058 057 055 0.54
55 060 058 057 055 054
60 0.61 0.59 058 0.56 0.55
65 062 0.60 059 056 055
3 70 063 0.61 059 057 056 054
100 069 0.65 063 0.60 058 056
125 073 0.69 067 062 060 057
Ko = 0.5 +a/(6"h) 150 078 073 070 065 062 058
Where a,, <a<a, 200 087 0.80 0.77 0.70 066 0.61
a, = 3*h 270 1 0491 0.86 076 0.71 065
Note: Tabled values are based on the 330 1 0.94 0.82 0.76 068
nominal effective depth, 375 ! 087 080 01
. . . . 510 1 0.90 0.78
h shown in the installation details. 630 1 085
For other values X,,, please use 840 1
equation shown above.
Checkpoint ﬂ Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, <
NRd,p,seis = NoRd,p,seis * an * ch * Xne * xna
Verify seismic C1 cracked concrete tensile resistance - per anchor
m Table 3a - Seismic C1 Cracked Concrete steel resistance, tensile, Ngy s ceis = OlseisNai s seis/ Yus (KN) Where o = 1.0, vy
=1.4 for Grade 500 Rebar
Anchor size, d, 10 12 16 20 24 30
Rebar Gr 500 30.7 44.3 793 1236 1777 315.7
Checkpoint H Design sellsrtuc C1 cracked concrete tensile resistance, Ny
NRd,seis = minimum Of NRd,p, seis / NRd,s, seis
Check N*/Ngyeeis < 1,
if not satisfied return to step 1
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Seismic Anchors - ChemSet™ Reo 502" PLUS - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per anchor
Table 4a - Seismic cracked concrete edge resistance, Vs cis = OlseisV riccseis / Ve (KN), Ve = 1.5,

O = 0.85, ', = 30 MPa

Anchor size, d, 10 12 16 20 24 32
Effective depth, h (mm) 90 10 125 170 210 300
Edge distance, e,
40 2.7 29 33
50 5.0 57
70 10.3

For single anchor values: Multiply V%, .is*1.17
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 30 40 50
X 0.82 0.9 1 115 129

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,

Angle, o° 0-55 60 70 80 90-180
X 1 11 12 15 2

Load direction effect,
conc. edge shear, Xvd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2

b,>1,5.¢€
\a

Xee 1.00 131 1.66 2.02 241 2.83 3.26 3.72 419 469 5.20 5.72

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, 1.0 12 14 16 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
ale,

bo15.e 1.0 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316

15 075 | 093 | w2 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 33

X.= 3*e+a *Jele, 2.0 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

6e,, 25 092 | 1 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 38l

3.0 100 | 120 | 142 | 164 | 188 | 212 [ 237 | 263 | 290 | 318 | 346 | 376

35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 39

4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420

5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435

5.5 271 | 299 | 328 | 37 | 402 | 433 | 465

6.0 283 | 3n | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,
3*n*e,,

b,>1,5.6 xve = *'\/ e/ €n
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ChemSet Reo 502" PLUS
STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vg, ., = 0teeisViicp / Yipr (KN), Yy = 1.5,
Olggis = 0.75, f'c =30 MPa

Anchor size, d, 10 12 16 20 24 32
Effective depth, h (mm) 90 110 125 170 210 300
-40°Cto+70°C 250 32.8 431 740 951 136.9

For single anchor values: Multiply V’;,,*1.13

&1, | ShearForee Table 4f Anchor at a corner effect, concrete edge shear, X,,

I Note: For e,/e, > 1.25, Xys = 10

'e;/ m'&lg'g Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
coletnotes Edge distance, e, (mm)

ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 1.00 0.95 0.86 0.69 0.63 0.56 0.46 0.40 0.37 0.35 0.33 0.32
50 100 100 100 0.86 0.77 0.67 052 044 039 0.37 0.35 0.33
60 1.00 100 100 097 0.86 0.75 0.57 0.47 041 0.38 0.36 0.34
75 1.00 1.00 1.00 1.00 1.00 0.86 0.64 0.51 0.44 041 037 0.35
125 1.00 100 1.00 1.00 1.00 100 0.86 0.65 053 048 0.42 0.38
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 1.00 100 100 1.00 1.00 100 100 1.00 0.86 0.72 0.58 049
400 1.00 100 100 100 1.00 100 1.00 100 1.00 0.86 0.67 0.55
500 1.00 100 100 1.00 1.00 100 100 1.00 1.00 100 0.77 0.61
600 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 100 0.86 0.67
900 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 100 1.00 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vygc cois

= VORd,c,seis * ch * de * Xve * Xvs

Checkpoint Design seismic cracked concrete Pryout failure,

—\J0 * * *
VRd,cp,seis - V Rd,cp,seis xnc Xne Xna

Verify seismic C1 cracked concrete shear resistance - per anchor
Table 5a - Seismic (C1) Cracked Concrete steel shear resistance, Vg, eis = OlseisViai s seis/ Yus (KN)

where o= 1.0and y,, =15

Anchor size, d C1 Seismic Data
Rebar Gr 500 10.7 15.3 273 460 2 740

Checkpoint B Design seismic C1 cracked concrete shear resistance, Vg, o
VRd, seis — minimum Of VRd,c, seis 7 VRd,cp, seis 'VRd,s, seis

Check V*/Vig geis < 1,
if not satisfied return to step 1
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Seismic Anchors - ChemSet™ Reo 502" PLUS - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet Reo 502 Plus

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN AUSTRALIA ONLY

m Combined Loading

Check
Checkpoint n N*/ NRd,seis"'V*/ VRd,seis SI.O,

if not satisfied return to step 1

Specify - Reinforcing Bar
Anchorage

Ramset™ ChemSet™ Reo 502" PLUS with
(Anchor Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Example

Ramset” ChemSet” Reo 502" PLUS with
20mm grade 500 Rebar

Drilled hole depth to be 170 mm.
To be installed in accordance with
Ramset” Installation Instructions.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a

greater range of anchor layout detail is needed.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet 801 Xtrem XC>  beckboindex

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

GENERAL INFORMATION
Performance Related Material Specification Installation Related
Am;
4662 02900 VoPOPOOCY
Product
ChemSet™ 801 Xtrem™ XC2 is a heavy duty Vinylester SO et kb

adhesive for anchoring threaded studs and reinforcing bar
into cracked and uncracked concrete.

Compliance
European Technical Assessment (option 1) - ETA-18/0045
Design according to:
- AS5216 (formerly TS101)
- AS1170.4 - Earthquake Actions
- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)
- NZS3101 (A3) Section 17 - Seismic Design Cl
Use enclosed data for simplified calculation method
Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Benefits, Advantages and Features Principal Applications
- 50 year working life - Threaded Studs

Greater productivity: . Starter Bars

- Easy dispensing even in cold weather . Threaded Inserts

- Apply torque in 2 hours @ 20°C

- Over-head installation

Greater security: . Steel Columns
- Strong bond - Hand Rails
- Rated for sustained loading Road Stitchi
Versatile: + hioad Stitching

- Earthquake, Fire & Flooded Conditions
- Cold and temperate climates

Greater safety: Recommended Installation Temperatures

- Low odour - .

- Suitable for contact with drinking water M'"':“U"l Maxu:mm
- VOC Compliant Substr?te 5°C 40°C
Made in Australia Adhesive 5°C 40°C

Installatlon

Service Temperature Limits
-40°C to 80°C

Setting Times

Temperature of Cartridge Gel Time c::;n:nt:’"‘:;'t"
base material Temperature
concrete

+5°C 60 min 240 min 480 min
1. Drill recommended diameter and depth hole. 6°C-10C 40 min 180 min 360 min
2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean. 1°C-20°C 15 min 120 min 240 min
Alternativly clean dust and debris from hole with stiff wire or nylon brush and 21°C-30°C 8 min 90 min 180 min
blower in the following sequence: blow x 2, brush x 2, blow x 2. 31°C-40°C 4 min 60 min 120 min

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger pulls ). Note: Cartridge temperature minimum +5°C

Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth slowly, ensuring
no air pockets form.

4. Insert Ramset™ ChemSet” Anchor Stud/rebar to bottom of hole while turning.

5. Allow Chemset 801 Xtrem™ XC? to cure as per setting times.

6. Attach fixture.
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Seismic Anchors - 801 Xtrem" XC? - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

Installation and performance details: ChemSet 801 Xtrem™ XC2 and ChemSet™ Anchor Studs

. . N
Anchor | Drilled hole | Fixture hole Anch?r . . Optimum dimensions Concrete
. . . effective Tightening substrate
size,d, |diameter, d, | diameter, d; denth. h torque, T. (Nm) thickness
(mm) (mm) (mm) p ! q rr AnChOI'* Edge* !
(mm) spacing, a, | distance, e, | Pn(MM)
(mm) (mm)

M10 12 12 90 20 270 135 120

M12 14 14 10 30 330 165 140

M16 18 18 125 60 375 187 160

M20 25 22 170 120 510 255 220

M24 28 26 210 200 630 315 265

M30 35 33 280 400 840 420 350

*Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to
verify capacity.

Reduced Characteristic Capacity**
Grade 5.8 Steel Studs Grade 8.8 Steel Studs e el Seismic Cracked Concrete C1

Anchor Studs

H H kK
sEIz'::r,“c)l,, Shear, Tension, o Tension, _— Tension, Tension, Nagy,ses (KN)

Vigseis (KN) Negseis y Nagseis ’ Nagseis Concrete Compressive Strength, ',
(kN)**** Vﬂd.seis (kN) (kN)**** de.seis (kN) (kN)****
20 MPa to 50 MPa

M10 2.8 18.9 46 30.9 29 19.8 9.9

M12 42 28.1 6.7 45,0 44 295 15.3

M16 8.0 53.9 125 83.7 8.6 577 217

M20 121 81.3 194 130.7 13.0 871 375

M24 175 1178 28.0 188.3 18.8 126.2 58.3

M30 29.2 196.4 445 299.2 - - 89.7

** Tension values are based on service temperature limits -40°C to +40°C only. If service temperature limits is beyond this range please contact Ramset Engineer.
**Note: Seismic Cracked concrete combined pull-out and concrete conce resistance, tension = N, i = Otyseis Nk pseis /Yusp Where yyg, = 15

Olyegs = 0.85

“**Note: Seismic Cracked Concrete steel resistance, tension = Ngy ceis = Ogeis Nrisseis / Yuis (KN) where v, =15 (Grade 5.8 & 8.8 steel),

Vs = 1.73 (A4 316 SS) and (HCR stainless steel)

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 801 Xtrem" XC? 750ml C801X750 (AU & NZ)
ChemSet™ 801 Xtrem”XC? 380ml C801X380 (AU Only)

ENGINEERING PROPERTIES
ChemSet” Anchor Studs and Threaded Rod

Stainless Steel High Corrosion Resistance
Grade 8.8 Threaded Rod HCR Grade 1.4529/1.4565 Threaded Rod Section
Anchor Size, d, Shank Stressed Yield Shank Stressed Yield modulus Z
diameter, d, Area (mm?) Strengthf, | UTSf,MPa | diameter, d, Area (mm?) Strengthf, | UTSf, MPa (mm?)
(mm) MPa (mm) MPa
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2775
M20 177 245 640 800 172 2324 450 650 5409
M24 212 353 640 800 20.7 336.5 450 650 935.5
M30 26.7 561 640 800 - - - - -

Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AISI 316 Stainless Steel in the SARB ANZ on page 141.
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SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

® Ramset

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

100 =
90

80

Notes:

~ Shear Limited by Grade 5.8 steel capacity

~ Tension limited by concrete capacity
using nominal depths

~ No edge or spacing effects

~f'c =30 MPa

Design tensile action effect, N* (KN)

0 5 10 15 20 25 30 35
Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Spnis Joyauy - ;JX_waliX 108 - S1oyauy Jlwsias

Anchor size, d, M10 M2 M16 M20 M24 M30
Min. Anchor Spacing - a,, 50 60 75 90 115 140
Min. Edge Distance - e, 45 45 50 55 60 80
Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers" table for ChemSet Anchor Studs page in the SARB ANZ on page 141.
Effective depth, h (mm) Substrate thickness b,, (mm)
Preferred h = h,, otherwise, Anchor Stud Size (mm)
M10 M2 M16 to M30
h=Le-t h + 30mm > 100mm h+(@2xd,)
t =total thickness of material(s) being fastened.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Verify Seismic C1 cracked concrete tensile capacity - per anchor
Table 2a - Seismic Cracked concrete combinded Pull-out and concrete cone resistance, tension

NuRd,p,seis = aseisNORk,p,seis/YMsp (kN)l YMsp = ]'5' U’N,seis = 0'85' f'c =30 MPa
Where NoRk,p,seis =T * db * h * THk,cr,seis

Anchor Size, d, M10 M12 M16 M20 M24 M30
Drilled Hole Dia, d,, (mm) 12 14 18 25 28 35
Effective Depth, h (mm)

70 77

80 8.8

90 9.9 125

100 1.0 139

110 121 15.3 191

120 13.2 16.7 209

125 13.8 174 21.7

140 155 194 24.3

150 16.6 20.8 261 331

160 177 222 218 353

170 18.8 23.6 295 375 472

180 19.9 25.0 313 39.7 50.0

190 210 264 33.0 419 52.8

200 221 278 34.8 44] 555

210 29.2 36.5 464 58.3 673
240 333 47 53.0 66.7 76.9
280 487 618 718 89.7
320 55.6 70.6 88.9 102.5
350 713 972 112.2
400 88.3 i 128.2
450 125.0 144.2
480 133.3 153.8
550 176.2
600 192.3

Flooded Holes: Multiply N°;,, <. *0.75

For single anchor values: Multiply N°; , ..i*117

Bold values are at ChemSet Anchors Stud nominal depths

For optimised performance data, please use Ramset iExpert Anchoring Software.

Note: The maximum embedment depth shall be reduced to 12d, for installation in flooded holes

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X,
Anchor size, d, mo | w2 | wme | M0 | M4 M30
Service temperature (°C)
-40°Cto +40°C 1.00 1.00 1.00 1.00 1.00 1.00
-40°Cto +80°C 1.00 1.00 1.00 0.92 0.92 092

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
X, 1 1 1 1 1
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ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Table 2¢ - Seismic cracked concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)

45 050 045

50 053 048 045

55 056 050 047 041

e 60 058 052 049 043 0.39

80 069 0.61 057 049 044 039

90 0.75 0.66 061 051 046 041
Xqe = 0.25 + 0.5%(e/h) 100 081 0.70 065 0.54 049 043
Wheree, <e<e, 120 092 0.80 073 0.60 054 046
e, =15% 135 1 0.86 079 0.65 057 049

165 1 091 0.74 064 054
Note.: Tabled vglues are based on the 87 : 0,80 070 058
nominal effective depth, 955 1 0.86 071
h shown in the installation details. 315 1 0.81
For other values of X,,, please use 420 1

equation shown above. L. . .
Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M2 M16 M20 M24 M30
Anchor spacing, a (mm)
50 059
60 0.61 059
75 064 061 0.60
90 067 0.64 0.62 0.59
115 0.71 0.67 065 061 059
130 0.74 0.70 067 063 0.60
a 140 0.76 0.71 069 0.64 0.61 0.58
150 0.78 073 0.70 0.65 0.62 0.59
X,, = 0.5 + a/(6*h) 200 0.87 0.80 0.77 0.70 0.66 0.62
Wherea, <a<a, 270 1 091 0.86 0.76 0.71 0.66
R 330 1 094 0.82 0.76 0.70
¢ 375 1 0.87 0.80 0.72
Note: Tabled values are based on the 510 1 0.90 0.80
nominal effective depth, 630 1 0.88
h shown in the installation details. 840 1
For other values X,,, please use
equation shown above.
Checkpoint ﬂ Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, c.is
NRd,p,seis = NoHd,p,seis * an * ch * Xne * xna
m Verify seismic C1 cracked concrete tensile resistance - per anchor

Table 3a - Seismic Cracked Concrete steel resistance, tensile, Ny ccis = OseisNa s seis/ Yus (KN) Where o = 1.0
vus = 15 for Grade 5.8 and Grade 8.8 Carbon Steel
vus = 173 for A4 316 Stainless Steel & HCR 1.4529 Stainless Steel

Anchor size, d, M10 M2 M16 M20 M24 M30
Grade 5.8 Carbon Steel 189 281 53.9 813 1178 1964
Grade 8.8 Carbon Steel 309 450 83.7 1307 188.3 299.2
A4 316 Stainless Steel 19.8 295 577 871 126.2
HCR 14529 Stainless Steel 19.8 295 577 871 126.2
Checkpoint E Design seismic C1 cracked concrete tensile resistance, Ny o
NRd,seis = minimum Of NRd,p, seis / Nnd,s, seis
Check N*/Ngyceis < 1,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
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STRENGTH LIMIT STATE DESIGN

Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, V', i = OteisV aiccseis / Yine (KN): Ve = 1.5,
Oges = 0.85, ', = 30 MPa

Anchor size, d, M10 Mi2 Mi16 M20 M24 M30
Effective depth, h (mm) 90 10 125 170 210 280
Edge distance, e,
45 15 17

50 21

55 2.8

65 35

70 57

Note: Data includes annular gap reduction factor of 0.5
For optimised performance data, please use Ramset iExpert Anchoring Software

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

' (MPa) 20 25 30 40 50
X, 082 090 1 116 127

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,

Load direction effect Angle, o° 0-55 60 70 80 90-180
irection :
0ad airection etiec X, 1 I 12 15 2

conc. edge shear, Xvd

Seismic Anchors - 801 Xtrem™XC2 - Anchor Studs

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,, For single

< anchor fastening X,,
eley 1.0 12 14 16 18 2.0 2.2 24 26 2.8 3.0 32
v Xe 1.00 131 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572
b,>1,5.¢e

X, = ele, *Jele,

For 2 anchors fastening X,

4 ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
f ale,
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 2.62 2.89 316
v 1.5 0.75 0.93 112 133 154 177 2.00 2.25 2.50 2.76 3.03 331
\Lb ise 2.0 0.83 1.02 122 143 165 1.89 212 2.38 2.63 2.90 318 3.46
o 25 0.92 M 132 154 177 2.00 2.25 2.50 2.77 3.04 3.32 3,61
Xve= 3*e+a *‘Ie/em 3.0 1.00 1.20 142 1.64 1.88 212 2.37 2.63 2.90 318 346 3.76
6*e 35 1.30 152 175 199 2.24 2.50 2.76 3.04 3.32 3.61 391
m 4.0 162 1.86 210 2.36 2.62 2.89 317 346 3.75 4,05
4.5 1.96 2.21 247 2.74 3.02 331 3.60 3.90 4.20
5.0 2.33 2.59 2.87 315 344 3.74 4,04 4.35
5.5 2.1 299 3.28 37 4,02 433 4,65
6.0 2.83 KAl 341 3.71 4,02 4.33 4,65

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,

Xee = *lele,,

3*n*e,,
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STRENGTH LIMIT STATE DESIGN

Table 4e ’ seismic craCked concrete Pry°Ut fa"ure' VuRd,cp,seis = aseisVRk,cp.seis l YMpr (kN), YMpr = 1.5:
Oseis = 0.75, f'c =30 MPa

Anchor size, d,, M10 M2 M16 M20 M24 M30
Effective depth, h (mm) 90 10 125 170 210 280
-40°Cto +40°C 8.8 13.5 19.2 331 515 76.3
-40°Cto +80°C 8.8 13.5 19.2 304 475 70.0

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply VC, ., ;113

er_| - ShearForce Table 4f Anchor at a corner effect, concrete edge shear, X5
<1 Note: For e/e, > 125, X, = 1.0
Failure Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
" wedge
Edge distance, e, (mm)
Concrete edges
25 0.86 0.77 0.70 0.58 0.53 0.49 0.41 0.37 0.35 0.34 0.32 0.32
ANCHOR AT A CORNER
30 0.97 0.86 0.78 0.64 058 052 043 0.38 0.36 0.34 0.33 0.32
35 1.00 0.95 0.86 0.69 0.63 0.56 0.46 0.40 0.37 0.35 0.33 0.32
50 1.00 1.00 1.00 0.86 0.77 0.67 0.52 0.44 0.39 037 0.35 0.33
60 1.00 1.00 1.00 0.97 0.86 0.75 0.57 0.47 0.41 0.38 0.36 0.34
75 1.00 1.00 1.00 100 1.00 0.86 0.64 0.51 0.44 0.41 0.37 0.35
125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 0.53 0.48 0.42 0.38
200 1.00 100 100 1.00 1.00 1.00 100 0.86 0.67 058 049 0.42
300 1.00 1.00 100 1.00 1.00 1.00 100 1.00 0.86 0.72 0.58 049
400 1.00 1.00 1.00 100 100 1.00 1.00 100 100 0.86 0.67 0.55
500 1.00 1.00 1.00 100 100 1.00 1.00 1.00 100 1.00 0.77 0.61
600 1.00 1.00 1.00 100 100 1.00 1.00 100 100 1.00 0.86 0.67
900 100 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vg ¢ ceis

= VORd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

—\J0 * * *
Vnd,cp,seis - V Rd,cp,seis ch Xne Xna

m Verify seismic C1 cracked concrete shear resistance - per anchor

Table 5a - Seismic Cracked Concrete steel shear resistance, V% i = OigeisVric s seis/ s (KN)
vws = 1.5 for Grade 5.8 and Grade 8.8 Carbon Steel
Yus = 173 for A4 316 Stainless Steel & HCR 14529 Stainless Steel

Anchor size, d, M10 M12 M16 M20 M24 M30
Grade 5.8 Carbon Steel 2.8 42 8.0 121 175 29.2
Grade 8.8 Carbon Steel 46 6.7 125 194 28.0 445
A4 316 Stainless Steel 29 44 8.6 13.0 18.8 -

HCR 1.4529 Stainless Steel 29 44 8.6 13.0 18.8 -

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, .i*1.17

. Design seismic C1 cracked concrete shear resistance, Vy, .
Checkpoint ﬂ gn sersm R ses
VRd, seis — minimum Of de,c, seis / VHd,cp, seis lVRd,s, seis

Check V*/Vgy qeis < 1,
if not satisfied return to step 1

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 93

Spnis Joyauy - ;JX_waliX 108 - S1oyauy Jlwsias



Seismic Anchors - 801 Xtrem™ XC? - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Check
CheCkpomt ﬂ N*/ NRd,seis"'V*/ de,seis S].O,

if not satisfied return to step 1

Specifiy - Threaded Stud Anchors
Ramset™ 801 Xtrem™ XC? with (Anchor Size)

grade 5.8 ChemSet™ Anchor Stud (Anchor
Stud Part Number) Drilled Hole Depth to be
(h) mm.

Example
Ramset” 801 Xtrem™ XC? Injection with
M16 grade 5.8 ChemSet”Anchor Stud
(CS16190GH). Drilled hole depth to be
125mm. To be installed according to
Ramset” Installation Instructions.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a

greater range of anchor layout detail is needed.

94
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SEISMIC Xtrem™ ANCHOR STUDS - CHEMICAL INJECTION

GENERAL INFORMATION

Performance Related

Material Specification

Installation Related

VOS82 SP9C VPOEPVOCY

Product

ChemSet™ 801 Xtrem™ XC? is a heavy duty Vinylester adhesive
for anchoring threaded studs and reinforcing bar into
cracked and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0045

Design according to:

- AS5216 (formerly TS101)

- ASN70.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C2

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed

Benefits, Advantages and Features
- 50 year working life

Greater productivity:

- Easy dispensing even in cold weather

- Apply torque in 2 hours @ 20°C

KED
CONCRETE
CERTIFIED

50 * * % CRACKE FLOODED HOLE
VEAR :@: APPROVED
Tre A ) S

PREVIUM ANCHORING

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Over-head installation

- Steel Columns

Greater security: - Hand Rails

» Strong bond . - Road Stitching
- Rated for sustained loading

Versatile:

- Earthquake, Fire & Flooded Conditions
- Cold and temperate climates

Recommended Installation Temperatures

Greater safety: - .
. Low odour Minimum Maximum
- Suitable for contact with drinking water Substrate 5°C 40°C
- VOC Compliant Adhesive 5°C 40°C
Installation Service Temperature Limits
' -40°C t0 80°C
Setting Times
Temperature of . Curingtimein | Curing time in
. Gel Time
base material dry concrete wet concrete
+5°C 60 min 240 min 480 min
6°C-10°C 40 min 180 min 360 min
5 3 11°C-20°C 15 min 120 min 240 min
1. Drill recommended diameter and depth hole. 21°C-30°C 8 min 90 min 180 min
2. Important: Use Ramset Dustless Drilling System to ensure holes are clean. 31°C - 40°C 4min 60 min 120 min
Alternativly clean dust and debris from hole with stiff wire or nylon brush and Note: Cartridge temperature minimum +5°C

blower in the following sequence: blow x 2, brush x 2, blow x 2.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while
turning.

5. Allow Chemset 801 Xtrem™ XC? to cure as per setting times.

6. Attach fixture.

NOTE: For C2 Certified Performance, only use Anchor Stud Xtrem” (Multicone)
anchors with ChemSet™ 801 Xtrem™ XC2

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet 801 Xtrem XC?

SEISMIC Xtrem™ ANCHOR STUDS - CHEMICAL INJECTION

Installation and performance details: ChemSet™ 801 Xtrem™ XC? and ChemSet™ Anchor Stud Xtrem"
(Multicone)

Seismic Anchors - 801 Xtrem™ XC2 Anchor Studs Xtrem”

Optimum dimensions*
Anchor size, d, Drilled hole le.ture LU Anchor effective Tightening . ' SO
) diam. , d, (mm) diameter, depth, h (mm) | torque, T, (Nm) Anchor spacing, | Edge distance, Stfbstrate
d; (mm) a, (mm) e, (mm) thickness,
by, (mm)
M12 14 14 60 30 180 90 120
M16 18 18 96 50 288 144 180
M20 22 22 100 150 300 150 200

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design
process to verify capacity.

Reduced Characteristic Capacity
Grade 8.8 Xtrem™ Steel Studs Seismic Cracked Concrete C2
A_" ] Tension, Ngg, o5 (KN)*
size, d, Shear, Tension -
(mm) ! ! Concrete Compressive Strength, f',
VRd,seis (kN) NRd,s seis (kN)*** g
20 MPa 30 MPa 40 MPa
M12 8.0 333 8.0 9.8 104
M16 15.0 59.3 16.1 19.8 22.8
M20 233 93.3 171 211 24.3

**Note: Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, s = Oseis Nsipseis /Yissp
where yyg, = 1.5, Olyg; = 0.85
*“*Note: Seismic Cracked Concrete steel resistance, tension = Ngy seis = Oseis Ngicsseis/ Yus (KN) where vy, =15 (Grade 8.8 steel), o5 =10
For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet” 801 Xtrem" XC? 750ml C801X750 (AU & NZ)
ChemSet” 801 Xtrem"XC? 380ml €801X380 (AU Only)
Description Anchor Size Part No.
ChemSet” Xtrem" Anchor Stud M12 x 150mm Zinc M12 CS12150XT
ChemSet” Xtrem” Anchor Stud M16 x 200mm Zinc M16 CS16200XT
ChemSet™ Xtrem™ Anchor Stud M20 x 270mm Zinc M20 CS20270XT
ENGINEERING PROPERTIES
ChemSet” Anchor Studs Xtrem”
Grade 8.8 Anchor stud Xtrem” Section
Anchor e Stressed boe modulus Z
Size,d, | diameter, d, ’ Strengthf, | UTSf, MPa 5
- Area (mm?) MPa (mm?)
M12 89 62.5 640 800 109.2
M16 1.9 m.2 640 800 2175
M20 149 175 640 800 540.9
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STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

25 =
] Notes:
g - Shear Limited by Grade 8.8 steel capacity
* - Tension limited by concrete capacity
i using nominal depths
& - No edge or spacing effects
© - fc =30 MPa
[
=
S
(3¢}
Q@
‘B
<
L
oy
>
[%¢}
D
[am)]
0 T T T T 1
0 5 10 15 20 25 30

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20
Min. Anchor Spacing - a,, 55 60 120
Min. Edge Distance - e, 55 60 120

Step 1c Calculate anchor effective depth, h (mm)

Effective depth, h (mm) Substrate thickness, by, (mm)
Preferred h = h,, otherwise, bm=2xh
h = Le - t

t =total thickness of material(s) being fastened.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Seismic Anchors - 801 Xtrem™ XC2 Anchor Studs Xtrem”

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

m Verify Seismic C2 cracked concrete tensile capacity - per anchor

Table 2a - Seismic C2 Cracked concrete combinded Pull-out and concrete cone resistance, tension

NuRd,p,seis = aseisNORk,p,seis/YMsp (kN)' YMsp = 1'5' aN,seis = 0'851 f,c =30 MPa
Where NuRk,p,seis =T * db * h * Tnk,cr,seis

Anchor Size, d, M12 M16 M20
Drilled Hole Dia, d,, (mm) 14 18 22
Effective Depth, h (mm)

60 98
96 19.8
100 211

Flooded Holes: Multiply N, , .is *1.0
For single anchor values: Multiply N°; , ..i.*117
For optimised performance data, including deeper effective depths, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature (°C) Xas
-40°Cto +40°C 1.00
-40°Cto +80°C 093

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

Concrete compressive strength effect, tension, X,
Anchor size, d, M2 | Mi6 | M20
f'c (MPa)

20 0.81 0.81 0.81

25 091 0.91 0.91

30 1.00 1.00 1.00

40 1.06 115 115

50 110 129 1.29
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STRENGTH LIMIT STATE DESIGN

Table 2c - Seismic cracked concrete Edge distance effect, tension, X,

N
Anchor size, d, M12 M16 M20
Edge distance, e (mm)
55 0.71
60 0.75 056
80 0.92 0.67
g 90 100 0.72
100 0.77
110 082
X.e = 0.25 + 0.5%(e/h) 120 0.88 0.85
Wheree, <e <e, 135 035 033
6, =15% b ]'00 0
Note: Tabled values are based on the :
nominal effective depth,
h shown in the installation details.
For other values of X,,,, please use
equation shown above. Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,
Anchor size, d, M12 M16 M20
Anchor spacing, a (mm)
55 0.65
60 0.67 0.60
80 0.72 0.64
90 0.75 0.66
100 0.78 0.67
10 0.81 0.69
120 0.83 0.71 0.70
a 150 092 076 075
165 0.96 0.79 0.78
X2 = 0.5 + a/(6*h) 185 100 0.81 0.80
Wherea, <a<a, 250 0.93 0.92
a,=3* 290 100 098
Note: Tabled values are based on the 30 100
nominal effective depth,
h shown in the installation details.
For other values X,,, please use
equation shown above.
Checkpoint E Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, o.is
NRd,p,seis = Nuﬁd,p,seis * xns * ch * xne * Xna

Verify seismic C2 cracked concrete tensile resistance - per anchor
Table 3a - Seismic Cracked Concrete steel resistance, tensile, Npg ceis = OlgeisNri s seis/ Vs (KN)
where o, = 1.0 Yy, = 1.5
Anchor size, d, M2 M16 M20
Grade 8.8 Anchor Stud Xtrem" 333 59.3 93.3
. Design seismic C2 cracked concrete tensile resistance, Ny o
CheCkpomt B NRd,seis = minimum of NRd,p, seis / NRd,s, seis
Check N*/Nggeis < 1,
if not satisfied return to step 1
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Seismic Anchors - 801 Xtrem” XC2 Anchor Studs Xtrem"

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C2 cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, Vg < = OigeisV aiccseis / Yine (KN): Ve = 15,
Ogeis = 0.85, ', = 30 MPa

Anchor size, d, M12 M16 M20
Effective depth, h (mm) 60 96 100
Edge distance, e,,
55 19
60 25
120 6.3

Note: Data includes annular gap reduction factor of 0.5
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 30 40 50
X 0.82 0.90 1 116 127

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X,

Angle, o 0-55 60 70 80 90-180
X 1 1 12 15 2

Load direction effect,
conc. edge shear, Xvd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,

For single anchor fastening X,,

ele, 1.0 12 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
Xee 1.00 131 1.66 2.02 2.4 2.83 3.26 3.72 419 4.69 5.20 572

X, = ele, *Jele,

For 2 anchors fastening X,

ele,, 0 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
ale,
10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
15 075 | 093 | 12 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331
20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
X.= 3*e+a *ele, 25 092 | | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 38l
6*e, 30 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 39
40 162 | 186 | 210 | 236 | 262 | 289 | 377 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 27 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 466

For 3 anchors fastening and more

3*e + a, +a, +a; +...+a,,
xve = 3*n*e : *'\le/em
m
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STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vs cis = OlseicVricpseis / Yir (KN), Ypr = 1.5,
Olseis = 0.75, f'c =30 MPa

Anchor size, d, M2 M16 M20
Effective depth, h (mm) 60 96 100

-40°Cto +40°C 8.7 19.8 211

-40°Cto +80°C 8.1 184 19.6

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V°; ., is*1.13

er_| - Shear Force Table 4f Anchor at a corner effect, seimic concrete edge shear, X,
N Note: For e,/e, > 1.25, X,s = 1.0
e/ Failre Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
wedge
Edge distance, e, (mm)
Concrete edges

ANCHOR AT A CORNER 25 086 | 077 070 | 058 | 053 | 049 0.41 037 | 035 | 034 | 032 | 032
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032

35 1.00 095 | 086 | 069 | 063 | 056 | 046 | 040 037 | 035 | 033 | 032

50 1.00 1.00 1.00 0.86 0.77 0.67 0.52 044 0.39 037 0.35 0.33

60 1.00 1.00 1.00 0.97 0.86 0.75 0.57 047 0.41 0.38 0.36 0.34

75 1.00 1.00 1.00 1.00 1.00 0.86 0.64 0.51 044 0.41 0.37 0.35

125 1.00 1.00 1.00 1.00 1.00 1.00 086 | 065 | 053 | 048 | 042 | 038

200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 086 | 0.67 | 058 | 049 | 042

300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 086 | 072 | 058 | 049

400 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.55

500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.77 0.61

600 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 086 | 0.67

900 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vyq geis

= VORd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

— \/0 * * *
VRd,cp,seis =V Rd,cp,seis ch Xne xna

m Verify seismic C2 cracked concrete shear resistance - per anchor

Table 5a - Seismic Cracked Concrete steel shear resistance, Vg eis = OlgeisVais seis! Yis (KN)
Yus = 1.25 for Grade 8.8 Anchor Stud Xtrem"

Anchor size, d,, M12 M16 M20
Grade 8.8 Multicone 8.0 15.0 233
Note: Data includes annular gap reduction factor of 0.5

For single anchor values: Multiply Vg, ¢ic*117
Note: Apply reduction factor of 0.5 when using Hot Dip Galvanised Anchor Stud Xtrem"

checkpoint E Design seismic C2 cracked concrete shear resistance, Vg o
VRd, seis — minimum Of VRd,c, seis / de,cp, seis lde,s, seis
Check V*/Vpy ois < 1,

if not satisfied return to step 1
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Seismic Anchors - 801 Xtrem™ XC2 Anchor Studs Xtrem”

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

Checkpoint n

Combined Loading

Check
N*/ NRd,seis + V*/ VRd,seis = ].0,

if not satisfied return to step 1

Specifiy - Threaded Multicone

Stud Anchors
Ramset™ 801 Xtrem™ XC? with (Anchor Size)

Example
Ramset™ 801 Xtrem™ XC? Injection with M16 grade

8.8 ChemSet™ Anchor Stud Xtrem™ (C16200XT).
Drilled hole depth to be 125mm. To be installed
according to Ramset” Installation Instructions.

grade 8.8 ChemSet™ Anchor Stud Xtrem™ (Anchor
Stud Part Number) Drilled Hole Depth to be (h)
mm.

Tension - Sustained loading
Displacments under seiemic tension loading, seismic performance category C2 for CHEMSET"

Xtrem”
Concrete Strength f, = 20MPa (-40°C to +80°C)

CHEMSET" Xtrem" M2 M16 M20
Displacement DLS Jyeq (DLS) [mm] 0.72 0.98 115
Displacement ULS Jyeq (ULS) [mm] 1,65 2.07 3.20

DLS = Damage Limit State
ULS = Ultimate Limit State

Shear - Sustained loading

Displacments under seiemic shear loading, seismic performance category C2 for CHEMSET" Xtrem™
Concrete Strength f, = 20MPa (-40°C to +80°C)

CHEMSET" Xtrem™ M2 M16 M20
Displacement DLS Jyeq (DLS) [mm] 2.01 2.63 2.99
Displacement ULS Jyeq (ULS) [mm] 357 4,67 453

DLS = Damage Limit State
ULS = Ultimate Limit State

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is

needed.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet 801 Xtrem XC?  Gackwoindex

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

GENERAL INFORMATION

Performance Related Installation Related
PSS obOdPOoOIV
Product

* * % CHACE FLOODED HOLE
ChemSet™ 801 Xtrem™ XC? is a heavy duty Vinylester adhesive % %9 %EH%EE APPROVED
for anchoring threaded studs and reinforcing bar into cracked u‘ il

and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0045

Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design Cl 2\1{-1.,,‘.1&3.,‘ P,
Use enclosed data for simplified calculation method : :

Use Ramset™ iExpert Anchor Software for optimised calculation or where a

greater range of anchor layout detail is needed.

Benefits, Advantages and Features Principal Applications
- 50 year working life + Threaded Studs

Greater productivity: - Starter Bars

- Easy dispensing even in cold weather - Threaded Inserts

- Apply torque in 2 hours @ 20°C - Over-head installation
Greater security: - Steel Columns

- Strong bond - Hand Rails

- Rated for sustained loading - Road Stitching

Versatile:

- Earthquake, Fire & Flooded Conditions
- Cold and temperate climates

Greater safety: Recommended Installation Temperatures

: ;0\“’ %‘Ijo‘f” i drink Minimum Maximum

: Vgl(t:acot:n slrl ::tntact with drinking water Substrate 5C 40°C
Adhesive 5°C 40°C

Made in Australia
Installation

Service Temperature Limits
-40°C to 80°C
Setting Times
Temperature of . Curingtimein | Curing time in
. Gel Time
base material dry concrete wet concrete
+5°C 60 min 240 min 480 min
6°C-10°C 40 min 180 min 360 min
11°C-20°C 15 min 120 min 240 min
1. Drill or core hole to specified diameter and depth 21°C - 30°C 8 min 90 min 180 min
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. Alternatively, 31°C - 40°C 4min 60 min 120 min
clean dust and debris from hole with stiff wire or nylon brush and blower in the following Note: Cartridge temperature minimum +5°C

sequence: blow x 2, brush x 2, blow x 2.
3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of adhesive to waste
until colour is grey with no streaks
4. Insert tip of nozzle to bottom of hole and dispense adhesive
5. Fill hole to about 2/3 full
6
1

. Insert reinforcing bar with rotating motion to release trapped air
Wait until adhesive has fully cured before loading (see Working Time / Loading Time
chart)
8. Clean up with Acetone
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Seismic Anchors - 801 Xtrem™ XC? - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

SEISMIC REINFORCING BAR - CHEMICAL INJECTION

Installation and performance details:
Chemset” 801 Xtrem™ XC? and Reinforcing Bar

. Anchor ptimumIdimensionsy Concrete Gr 500 Rebar - Steel Seismic C1 Cracked Concrete reduced
. Drilled Hole i characteristic tensile capacity, N’ <.is
Anchor Size, diam..d Effective Edge* Anchor* substrate . (kN) ** -
d, (mm) (mr;) " Depth, h distance, e, | spacing, a, | thickness, b,, LELE D, Shear; Concrote comnressive strnath F
(mm) (mm) (mm) (mm) Nﬁd.s.seis (kN) ¢de.s.seis (kN) P gth, T
20 to 50 MPa
10 12 90 270 135 120 30.7 101 6.1
12 15 110 330 165 140 44.2 14.5 129
16 20 125 375 187 160 78.7 258 19.6
20 25 170 510 255 220 122.9 404 36.3

** For anchor spacings or edge distances less than the minimum, please refer to the simplified strength limit state design process to verify capacity.

**Tension values are based on service temperature limits -40°C to +40°C only. If service temperature limits is beyond this range please contact Ramset Engineer.
** Note: Seismic Cracked concrete combined pull-out and concrete cone resistance, tension = N, i = Olseis N pseis /Yisp WHEre Yyyg, = 1.5, Olyggis - 0.85
*** Note: Seismic Cracked Concrete steel resistance, tension = Ngg eeic = Oseis Nsicsseis/ Yus (KN) where o = 1.38

Flooded Holes: Multiply N°;, .. *0.9

For single anchor values: Multiply N°, , ...*1.17

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet" 801 Xtrem™ XC? 750ml C801X750 (AU & NZ)
ChemSet™ 801 Xtrem™XC? 380ml C801X380 (AU Only)

Substrate thickness, b,, (mm)

Drilled hole depth, h1 (mm) Reinforcing Bar Size

hi=h
h = Effective depth 10 12 16 20
h +30mm >100mm h+(2xd,)
ENGINEERING PROPERTIES
Typical Engineering Properties of Grade 500 Reinforcing Bar
Rebar Size 10 12 16 20
Drilled Hole Dia, d,, (mm) 12 15 20 25
Stress Area, A, (mm?) 785 113 201 314
Yield Stress, f,, (MPa) 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 393 56.5 1005 1570

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

Notes:

- Shear Limited by Grade 500 steel capacity

- Tension limited by concrete capacity
using nominal depths

- No edge or spacing effects

- f'c =20 MPa - 50 MPa

Design tensile action effect, N* (KN)

0 T T T T T 1
0 10 20 30 40 50 60

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, 10 12 16 20
Min. Anchor Spacing - a, 50 60 80 100
Min. Edge Distance - e, 45 45 50 65

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details in the SARB ANZ on the previous

page.
Substrate thickness, b,, (mm)
Reinforcing Bar Size
10 12 16 20
h + 30mm >100mm h+(2xd,)

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint n
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Seismic Anchors - 801 Xtrem™ XC? - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

m Verify Seismic C1 cracked concrete tensile capacity - per anchor

Table 2a - Seismic Cracked concrete combinded Pull-out and concrete cone resistance, tension
NuRd,p,seis = aseisNORk,p,seis/YMsp (kN), YMsp = ]'51 aN,seis = 0'851 f'c = 30 MPa

Where NoRk,p,seis =T * db * h * Tnk,cr,seis

Anchor Size, d, 10 12 16 20
Drilled Hole Dia, d,, (mm) 12 15 20 25
Effective Depth, h (mm)

70 47

80 54

90 6.1 10.6

100 6.8 7

10 74 129 172

120 81 141 18.8

125 85 14.7 19.6

140 95 164 219

150 101 176 235 320
160 10.8 18.8 251 342
170 1.5 20.0 26.6 36.3
180 12.2 211 28.2 385
190 12.9 22.3 298 40.6
200 135 235 31.3 427
210 24.7 329 449
240 28.2 376 513
280 439 59.8
320 5011 684
350 74.8
400 85.5

Bold values are at ChemSet Rebar Anchor nominal depths

Note: The maximum embedment depth shall be reduced to 12d, for installation in flooded holes
Flooded Holes: Multiply N%;,, ..;; *0.9

For single anchor values: Multiply N, , ....*117

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Seismic Cracked concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X,
Anchor size, d, M10 M2 M6 | M20
Service temperature (°C)
-40°Cto +40°C 1.00 1.00 1.00 1.00
-40°Cto +80°C 1.00 1.00 1.00 1.00

Table 2b-2 Seismic Cracked concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 30 40 50
X, 10 10 10 10 10
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Table 2¢ - Seismic cracked concrete Edge distance effect, tension, X,

N Anchor size, d, 10 12 16 20
Edge distance, e (mm)
45 0.50 0.45
50 053 048 045
65 0.61 0.55 0.51 044
8 85 0.72 0.64 059 050
90 0.75 0.66 0.61 0.51
100 0.81 0.70 0.65 0.54
Xne =0.25 + 0.5%(e/h) 120 0.92 0.80 0.73 0.60
Wheree, <e<e, 135 1 0.86 079 065
A 165 1 091 0.74
e, =15%
187 1 0.80
Note: Tabled values are based on the 255 1

nominal effective depth,
h shown in the installation details.
For other values of X,,, please use
equation shown above.

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, dy 10 12 16 20
Anchor spacing, a (mm)
50 0.59
60 061 059
80 0.65 062 061
100 069 0.65 063 0.60
a 120 072 0.68 066 0.62
150 0.78 0.73 0.70 0.65
X =05+ a/(6*h) 200 0.87 0.80 0.77 0.70
V\;?]ere s <a<a 270 1 091 0.86 0.76
LT 330 1 094 082
a,=3"h 375 1 087
Note: Tabled values are based on the 510 1
nominal effective depth,
h shown in the installation details.
For other values X,,, please use
equation shown above.
Checkpoint H Design seismic cracked concrete combined pull-out and concrete cone resistance, Ny, c.is
— NO°
NRd,p,seis - N Rd,p,seis * an * ch * Xne * xna
m Verify seismic C1 cracked concrete tensile resistance - per anchor
Table 3a - Seismic Cracked Concrete steel resistance, tensile, Npy cis = OlseisNpics seis/ Vs (KN)
where o, =1.0, v, = 1.38 for Grade 500 Rebar
Anchor size, d, 10 12 16 20
Grade 500 Rebar 307 44.2 78.7 1229
. Design seismic C1 cracked concrete tensile resistance, Ny, .
Checkpoint ﬂ N = mini N N et
Rd,seis — minimum o Rd,p, seis 7 "“Rd,s, seis
*
Check N*/Nggeis < 1,
if not satisfied return to step 1
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Seismic Anchors - 801 Xtrem™ XC? - Reinforcing Bar

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 cracked concrete edge shear resistance - per
anchor

Table 4a - Seismic cracked concrete edge resistance, V', coi = OigeieV i cseis / Ve (KN)
Whereyy, = 1.5, o, = 0.85, f'. = 30 MPa

Anchor size, d, 10 12 16 20
Effective depth, h (mm) 90 110 125 170
Edge distance, e,
45 31 34
50 42
65 6.7

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

'« (MPa) 20 25 30 40 50
X, 082 090 1 116 127

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X4

Angle, a° 0-55 60 70 80 90-180
X 1 1 12 15 2

Load direction effect,
conc. edge shear, Xvd

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,

ele, 1.0 12 14 1.6 1.8 2.0 22 24 2.6 2.8 3.0 3.2
Xe 1.00 131 1.66 2.02 2.4 2.83 3.26 3.72 419 469 5.20 5.72

<

\lbaﬂ 5.e

X, = ele, *Jele,

For 2 anchors fastening X,,

eley 1.0 12 14 1.6 18 2.0 22 24 26 2.8 3.0 32
. g ale,
1.0 067 | 084 | 103 1.22 143 1.65 1.88 212 236 | 262 | 289 316
1.5 075 | 093 112 1.33 1.54 177 200 | 225 | 250 | 276 | 303 331
v 2.0 083 1.02 1.22 143 1.65 1.89 212 238 | 263 | 290 318 346
bot50 25 092 111 1.32 154 1.77 200 | 225 | 250 277 | 304 | 332 361
o 3.0 1.00 1.20 142 1.64 1.88 212 237 | 263 | 290 318 346 | 376
X.= 3*e+a *Je/em 35 1.30 152 1.75 1.99 224 | 250 | 276 | 304 | 332 361 391
6*e 4.0 162 1.86 210 236 | 262 | 289 317 346 | 375 | 405
m 45 1.96 2.21 247 2.74 3.02 331 360 | 390 | 420
5.0 233 | 259 | 287 315 344 | 374 | 404 | 435
5.5 271 299 | 328 371 402 | 433 | 465
6.0 2.83 3n 341 37 402 | 433 | 465
Y, For 3 anchors fastening and more
3
*
X, = 3*e + a, +a, +a, +...+a,, *Jele
e Kk m
3*n*e,,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vg o, <cis = OlseisVa cpseis / Yupr (KN)
Where yy,, = 1.5, 0 = 0.75, f'; = 30 MPa

Anchor size, d, 10 12 16 20
Effective depth, h (mm) 90 10 125 170
-40°Cto +40°C 10.7 28.8 346 641
-40°Cto +80°C 10.7 28.8 34.6 64.

For single anchor values: Multiply V', .;*1.13

e1_| -~ Shear Force Table 4f Anchor at a corner effect, seismic concrete edge shear, Xys
Note: For e,/e, > 1.25, Xyg = 1.0

2}/ ‘fvagljugrg Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
AN Edge distance, e, (mm)
Concrete edges

ANCHOR AT A CORNER 25 0.86 0.77 0.70 0.58 0.53 0.49 0.41 037 | 035 0.34 0.32 0.32
30 0.97 0.86 0.78 0.64 058 0.52 043 0.38 0.36 0.34 0.33 0.32

35 1.00 0.95 0.86 0.69 0.63 0.56 0.46 040 037 0.35 0.33 0.32

50 1.00 1.00 100 0.86 0.77 0.67 052 0.44 0.39 0.37 0.35 0.33

60 1.00 1.00 100 0.97 0.86 0.75 0.57 0.47 0.41 0.38 0.36 0.34

75 1.00 1.00 1.00 1.00 1.00 0.86 0.64 0.51 0.44 0.41 0.37 0.35

125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 0.53 0.48 0.42 0.38

200 100 100 1.00 1.00 1.00 100 1.00 0.86 0.67 0.58 0.49 042

300 1.00 1.00 1.00 100 1.00 1.00 1.00 100 0.86 0.72 0.58 0.49

400 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 0.86 0.67 0.55

500 1.00 1.00 100 1.00 1.00 100 100 1.00 1.00 1.00 0.77 0.61

600 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67

900 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 100 0.86

Checkpoint m Design seismic cracked concrete edge shear resistance, Vig ; ccis

= VoHd,c,seis * ch * de * Xve * Xvs

Checkpoint m Design seismic cracked concrete Pryout failure,

= \/0 * * *
VRd,cp,seis —V Rd,cp,seis ch Xne Xna

m Verify seismic C1 cracked concrete shear resistance - per anchor

Table 5a - Seismic Cracked Concrete steel shear resistance, Vg eis = OlgeisVai s seis/ Yns (KN)
where o, = 0.85 and v, = 1.25

Anchor size, d, 10 12 16 20
Gr 500 Rebar 101 14.5 25.8 404

For single anchor values: Multiply Vg, o *1.17

Checkpoint E Design seismic C1 cracked concrete shear resistance, Vg ;s
de, seis — minimum of de,c, seis VRd,cp, seis IVRd,s, seis

Check V*/Vﬁd, seis < I,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ BamSEIW
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

m Combined Loading

_ Check
Checkpoint ﬂ N*/Nggseis + V*/Vrgseis < 10,

if not satisfied return to step 1

Example
Specifiy Ramset™ 801 Xtrem"™ XC? Injection with
Ramset™ 801 Xtrem™ XC? Injection 20mm grade 500 rebar

(Anchor Size) grade 500 rebar Drilled hole depth to be 125mm.
Drilled Hole Depth to be (h) mm. To be installed according to Ramset”
Installation Instructions.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is

needed.

Seismic Anchors - 801 Xtrem™ XC? - Reinforcing Bar

10 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
Spalec Xtrem o e

SEISMIC - MECHANICAL ANCHORS

GENERAL INFORMATION

Performance Related Material Installation Related

PSPLS & oPOv0ooI

Product

A high security, high performance, through fixing, torque FIRE TESTED 50) s i
lled expansion anchor which has approval for use in ‘ WG @ K
controlled exp pp A u‘ woivs | JENSE

cracked and non-cracked concrete.

S 0%

Compliance = 1, >
European Technical Assessment (option 1) - ETA-10/0276 | _i
Design according to: Hex

- AS5216 (formerly TS101) Head . @
- AS11704 - Earthquake Actions _f

waJljx 2ajeds - sioyauy JIWsIas

e

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)
- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed. Pr|nC|paI Appllcatlons
Seismic Anchoring to Category C1/C2

BEHEfItS Advantages and Features - Temporary works/propping/bracing Anchoring into cracked &
CISMA Report Anchors exposed to seismic actions NTC022 non cracked concrete

- Highest level of European approval for mechanical expansion anchors - Safety critical loads

- Approved for all directions (floor, wall, overhead) - Steel columns & walkways

- Shallow embedment depths - Road barrier hold down

- Highest performance in cracked concrete - Bridge refurbishment

- Zinc Plated to 5um - Road & Rail tunnel construction

- Anchor diameters from M10 to M16 - Wall Plates

Suitable for structural loads: - Safety Rails

- Safety critical loads

- High tensile capacity of Grade 8.8 Steel Bolt.

- Heavy duty, heat treated washer.

- Heavy duty, thick expansion sleeve that provides secure grip to concrete. Installation

Improved security:
- Large expansion reserve that ensures retention in concrete if overloaded.
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with integrated pull-down section works to retain 65% of
initial preload.

Fast installation:

- Hex Nut & Hex Bolt versions available

- Countersunk heads available. R L

. Through fixing eliminates marking out and repositioning of fixtures. 1. Drill or core a hole to the recommended diameter and depth usmg the fixture
as a template. Clean the hole thoroughly with a hole cleaning brush.

Remove the debris with a hand pump, compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly, insert the anchor
through the fixture and drive with a hammer until the washer contacts the
fixture.

3. Tighten the bolt with a torque wrench to the specified assembly torque.

Fire rated: Refer Fire rated mechanical anchor section.
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Seismic Anchors - SpaTec” Xtrem"

SPECIFIERS ANCHORING

RESOURCE BOOK

® Ramset

SpaTec Xtrem

SEISMIC - MECHANICAL ANCHORS

Installation and performance details

C1-Seismic Cracked Concrete reduced
. . Anchor . . Concrete characteristic tensile capacity,
Anchor size, Dr!IIed o F|_xture L effective | Depth of drill Tightening substrate N4 ¢ seis (KN)*
d, (mm) BT, ) CEUTTACY depth hole, h, (mm) torque, thickness c te C - Strenath. f
! ! ! oncrete Compressive Strength, f'
dy, (mm) (mm) G T, (Nm) by, (mm)# p gth, f';
20 MPa 30 MPa 40 MPa
M10 15 17 70 90 50 140 51 6.3 12
M12 18 20 80 105 80 160 122 15.6 173
M16 24 26 100 131 120 200 170 21.0 242

* Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 1.5*h

NOTE: For C2 Seismic cracked concrete reduced characteristic tensile capacity:

For M10 Multiply Nz * 0.57
For M12 Multiply N s * 0.41

For M16 Multiply N%q s * 0.52
# Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process

to verify capacity.

DESCRIPTION AND PART NUMBERS

. Drilled hole . Fixture ETA Part Number
Anchor size, d, . Effective . L -
fa diameter, d, e, L (i thickness, t Designation Zinc
(mm) g % (mm) Number (Hex Hd)
M10 15 90 20 V10-15/20 SP10105
M2 8 90 10 V12-18/10 SP12105
105 25 V12-18/25 SP12120
M16 24 125 25 V16-24/25 SP16145
ENGINEERING PROPERTIES
Description Material Protection
Cone 1.0765 steel EN 10 087 Galvanised 5um
Expansion Sleeve 15330 steel EN 10 149-2 Galvanised 5um
. TS37 a BK or S300Pb .
Distance sleeve NF A 49 341 Galvanised 5um
1. Steel Grade 8.8 .
Threaded rod EN 20 895-1 Galvanised 5um
1. Steel Grade 8.8 .
Screw EN 20 898-1 Galvanised 5um
Washer HLE S550MC Galvanised 5um
Grade 8 )
Hexagonal Nut EN 20 898-2 Galvanised 5um
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

7
®,
Table 1a - Indicative combined loading - interaction diagram g
=
=
30 Notes: g
T - (C1)Shear Limited by Hex Head steel resistance =
- (C1) Tension limited by concrete pull through or concrete cone resistance 2
- No edge or spacing effects ‘f
25— -fc =30 MPa v
= S
= =
. ®
(]
= 204 .
g =
s @
= 3
5 15 g
g M16
@
2 104
)
o M12
(=)
3
a 54
M10
0 T T T T 1
0 5 10 15 20 24

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e,, and a,, (mm)

Anchor size, d, M10 M12 M16
Effective depth, h (mm) 70 80 100
Min. Anchor spacing - a,, 70 80 100
For-e, 100 160 180

Min. Edge Distance - e,, 70 80 100
For - a,, 160 200 220

Step Ic Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table in the SARB ANZ on the previous page.

Effective depth, h (mm)
h = Le - t

t = total thickness of material(s) being fixed

. Anchor size determined, absolute minimum compliance achieved, effective depth (h) calculated.
Checkpoint
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Seismic Anchors - SpaTec” Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Xy = 0.25 + 0.5*(e/h)

Where e, <e<e,

e, =15%

Note: Tabled values are based

on the nominal effective depth, h
shown in the installation details.

For other values of X, please use
equation shown above.

N

X.a = 05 + a/(6*h)

Wherea, <a<a,

a, =3*h

Note: Tabled values are based
on the nominal effective depth, h
shown in the installation details.
For other values X, please use
equation shown above.

Checkpoint E

Verify Seismic C1 or C2 cracked concrete cone tensile resistance - per anchor

Table 2a - Seismic Cracked concrete cone resistance, Ngy . ceis = Oseis Nsicc,seis/ Ysp (KN) Yusp = 1.5,
', = 30 MPa, 0, = 0.75 where N°,, , = k, * \f.* h,/*

Anchor size, d, M10 M12 M16
Drill hole dia, d, (mm) 15 18 24
Effective depth, h (mm)

70 12.3
80 15.0
100 21.0

For single anchor values: Multiply Ng, . .is * 113
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b - Seismic cracked concrete compressive strength effect, tension, X,

f'.(MPa) 20 30 40 50
Xee 081 100 115 127

Table 2¢ - Seismic Cracked concrete Edge distance effect, tension, X,

Anchor size, d, M10 M12 M16
Edge distance, e (mm)

70 0.75
80 0.82 0.75
90 0.89 0.81
100 0.96 0.88 0.75
120 1 1 0.85
150 1

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M12 M16
Anchor spacing, a (mm)

70 0.67
80 0.69 0.67
100 0.74 0.71 0.67
125 0.80 0.76 0.71
150 0.86 0.81 0.75
180 093 0.88 0.80
210 1 0.94 0.85
240 1 0.90
300 1

Design Seismic cracked concrete cone resistance, Ny i
—_ * * *
NRd,c,seis - NRk,c,seis ch Xne xna

14
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Checkpoint m

Checkpoint m

Verify seismic C1 or C2 cracked concrete tensile resistance tension - per anchor

Table 3a - Seismic (C1 & C2) Cracked Concrete steel resistance, tensile, Ny qeis = Oeis Naysscis/ Yms (KN) Where o = 1.0, vy

=15

Anchor size, d,

M10

M12

M16

Carbon Steel

307

44.7

84.0

Table 3b-1- Seismic (C1) Cracked concrete Pull-out resistance™*, N°yy., ccic = OlseisNRicpseis/ Yusp (KN)

Tusp = 15,05 = 0.85, f'c = 30 MPa

Anchor size, d, M10 M12 M16
Drill hole dia, d,, (mm) 15 18 24
Effective depth, h (mm)
70 6.3
80 178
100 24.8

**Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.
For single anchor multiply N, ..;; *1.17

Table 3b-2 - Seismic (C2) Cracked concrete Pull-out resistance™*, N, ,.is = 0leisNgi p.seis/ Ymsp (KN)

Yusp = 15,0155 = 0.85, f'c = 30 MPa

Anchor size, d, M10 M12 M16
Drill hole dia, d,, (mm) 15 18 24
Effective depth, h (mm)
70 3.6
80 6.4
100 14

** Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.
For single anchor multiply N, ..;; *1.17

— N° *
NRd,p,seis =N Rd,p,seis ch

Design Seismic C1 or C2 cracked concrete pull out resistance, Ngy ) c.is

Check N¥/Ngy i < 1

if not satisfied return to step 1

Design Seismic C1 or C2 cracked concrete tensile resistance, Ngg ;s
NRd,seis = Minimum Of NRd,c,seis ! NRd,p,seisl NRd,s,seis

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Seismic Anchors - SpaTec” Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

n Verify Seismic C1 or C2 cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, shear,
Vﬂﬂd,c,seis = Olgeis VHk,c / YMc (kN), YMc = 1'5' Olgejs = 0.85,f'c = 30 MPa

Anchor size, d, M10 M2 M16
min. edge distance, e,, 70 80 100
min. anchor spacing, a,, 160 200 220
Effective depth, h (mm)
70 2.2
80 3.0
100 45

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V. ii*1.17
For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Seismic cracked concrete compressive strength effect, shear, X,

f'. (MPa) 20 25 30 40 50

Xie 0.82 0.91 1 115 1.29

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X4

Angle, «° 0-55 60 70 80 90-180
X.q 1 1 12 15 2

Load direction effect,
conc. edge shear, X4

>

For single anchor fastening X,

Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,

ele, .0 12|14 |16 |18 |20|22| 24|26 28] 30| 32
< |bptsee X, 100 | 131 | 166 | 202 | 241 | 283 | 326 | 3.72 | 419 | 469 | 520 | 572
X, = ele, *Jele,
- For 2 anchors fastening X,,
< ele, 1.0 |12 |14 |16 |18 |20 |22 |24 26|28 ]|30] 32
ale,
! 10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 2.89 | 316
bl 15 075|093 | 112 | 133 | 154 | 177 | 2.00 | 225 | 250 | 2.76 | 3.03 | 3.31
Xe= 3*e+a *ele, 20 083 [ 102 | 122 | 143 [ 165 | 189 | 212 | 238 [ 263 | 290 | 318 | 346
6*e,, 25 092 | 11 | 132 | 154 | 177 | 200 | 2.25 | 250 | 277 | 3.04 | 3.32 | 3.6
30 100 | 120 | 142 | 164 | 188 | 212 | 2.37 | 263 | 290 | 318 | 346 | 3.76
35 130 | 152 | 175 | 199 | 2.24 | 250 | 276 | 3.04 | 3.32 | 3.61 | 391
40 162 | 186 | 210 | 2.36 | 262 | 2.89 | 317 | 346 | 3.75 | 4.05
45 196 | 221 | 247 | 274 | 3.02 | 331 | 360 | 390 | 4.20
50 233 | 259 | 2.87 | 315 | 344 | 3.74 | 404 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 311 | 341 | 371 | 402 | 433 | 465

For 3 anchors fastening and more X,,

3*e + a, +a, +a, +...+a,,
3*n*e,,

Xie = *\/ e/em
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vg, ., ccis = OseisVak.opiseis / Yupr (KN)
Whereyy,, =15, o, = 0.75, f, = 30 MPa

Anchor size, d, M10 M2 M16
Effective depth, h (mm)
70 124
80 151
100 211

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V% ;*1.13

o[ Sherore Table 4f Anchor at a corner effect, concrete edge shear, Xs
— Note: For e,/e, > 125, X, = 1.0

waJljx 2ajeds - sioyauy JIWsIas

2 e Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
" wedge .
Edge distance, e, (mm)
Goncrete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 037 | 035 | 034 | 032 | 032 F
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 08 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086
Checkpoint m Design seismic cracked concrete edge shear resistance, Vi, . o

VRd,c,seis = VoRk,c,seis * ch * xvd * xve * Xvs

Checkpoint Design seismic cracked concrete Pryout failure, Vg, .is

=\/° * * *
VRd,cp,seis - V Rk,cp,seis xnc Xne Xna

Verify seismic C1 or C2 cracked concrete shear resistance - per anchor
m Table 5a-1- Seismic (C1) Cracked Concrete steel shear resistance, Vi q i = OigeisVak s seis/ Ys (KN)
where o, = 0.85, yy, =125

Anchor size, d, M10 M2 M16
Carbon Steel 5.8 97 206

Note: Data includes annular gap reduction factor of 0.5. For single anchor multiply Vg, <. *1.17

Table 5a-2 - Seismic (C2) Cracked Concrete steel shear resistance, Vg, ¢ eis = OseisViis seis/ Yus (KN)

where o, = 0.85, yy, = 1.25

Anchor size, d, M10 M2 M16
Carbon Steel 49 97 19.8

Note: Data includes annular gap reduction factor of 0.5. For single anchor multiply Vg, o *1.17

Checkpoint B Design Seismic C1 or C2 cracked concrete shear resistance, Vg ;s
de,seis = Minimum Of VRd,c,seis ’ VRd,cp,seis' VRd,s,seis

Check V*/Vgyeeis < 1

if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ BamSEIW
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint n Check

N¥/ NRd,seis + V¥ VRd,seis <10
if not satisfied return to step 1

Specify Example
Ramset™ SpaTec”Xtrem™ Anchor, Ramset™ SpaTec™ Xtrem™ Anchor, M12 (SP12120).

(Anchor Size) (Part Number) Maximum fixed thickness to be 8 mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance with Ramset Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

TruBolt Xtrem™

SEISMIC - MECHANICAL ANCHORS

GENERAL INFORMATION

Performance Related Material Specification

06009 00

Product

A seismic certified heavy duty, torque controlled expansion
anchor for permanent anchoring into concrete. Certified for
seismic C1 & C2 applications.

Compliance

European Technical Assessment (option 1) - ETA-21/0973

Design according to:

- AS5216 (formerly TS101)

- AS11704 - Earthquake Actions

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)
- Maximum Tensile & Shear capacities in cracked concrete
- Zinc Plating 5um and Stainless Steel A4 316
- Anchor diameters M10 to M20

Suitable for structural loads:

- "True to size” through fixture anchor

Improved security:

- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with pull-down of fixture
- Anti rotation expansion sleeve

Fast installation:

- Anchor diameter equals hole diameter

- Shallow embedment depths

- Through fixing eliminates marking out and repositioning of fixtures.

Installation Related

CRACKED
FIRE TESTED ** * ** CONCRETE
. ETA " CERTIFIED
Y * o) Q °
£ wum(ma
PPREVIUM ANCHORING X

RiTmaskbbbaiderali bl Fﬂi’é‘r- m"

Principal Applications
- Seismic anchoring to Category C1/C2
- Anchoring into cracked & non cracked concrete
- Structural Steel columns & beams
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety barriers
- Stadium seating
- Pallet racking
- Shallow embedment depths from 50mm
- Intended working life of the anchor of 50 years

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless
Drilling System to ensure holes are clean. Alternatively, clean thoroughly
with brush and remove debris by way of vacuum or hand pump,
compressed air etc.

2. Insert the Trubolt™ Xtrem™ through the fixture and drive with a hammer
until washer contacts the fixture.

3. Tighten the Trubolt™ Xtrem™ nut with a torque wrench to specified
assembly torque.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Seismic Anchors - TruBolt™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

TruBolt Xtrem™

SEISMIC - MECHANICAL ANCHORS

Installation and performance details

C1-Seismic Cracked Concrete reduced characteristic
X . Anchor Concrete tensile capacity, N%; , <cis (kN) *
. Drilled hole | Fixture hole . . . . pacity, Nggpes (KN)
Anchor size, . i effective Depth of drill Tightening substrate
diameter, diameter, . . )
d, (mm) 4. (mm) 4, (mm) depth, hole, h, (mm) | torque, T, (Nm) | thickness, Concrete Compressive Strength, f'c
h f
e (mm) by (mm) # 20 MPa 30 MPa 40 MPa
Cl C2x** Ci C2x** Cl C2x**
M10 10 12 60 75 45 120 41 15 45 17 48 18
M12 12 14 70 90 60* 140 9.0 33 9.7 3.6 10.3 3.8
M16 16 18 85 110 110 170 13 101 13.0 n7 14.3 129
M20 20 22 100 130 160 200 169 144 20.7 176 239 20.3
Note: M20 not available in SS
*Data is based on optimal dimensions,anchor spacing = 3*h, edge distance =1.5*h
**Tightening Torque, T, taken as 75 Nm for stainless steel M12 TruBolt Xtrem
***Eor C2 Seismic cracked concrete for stainless steel Trubolt Xtrem variant reduced characteristic tensile capacity:
For M10 SS Multiply N%; ;s * 0.88
For M12 SS Multiply N, i * 1.0
For M16 SS Multiply N°; ;s * 0.81
# Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity
DESCRIPTION AND PART NUMBERS
. . . Maximum Fixture Part Number
Anchor size, d, Drilled hole Effective . L
. Thickness, ETA Designation Number
(mm) diameter, d, (mm) | Length, L, (mm)
tﬁx,max (ITI m) Zn S/S
65 5 10x85/25-5 D T10085X -
75 15 10x95/35-15 2 - T10095SSX
80 20 10x100/40-20 F T10100X -
M10 10 85 25 10x105/45-25 3 - TI01055SX
100 40 10x120/60-40 G T10120X -
110 50 10x130/70-50 4 - TI0130SSX
120 60 10x140/80-60 I TI0140X
80 10 12x105/30-10 F T12105X -
85 15 12110/35-15 2 - TI2110SSX
90 20 12x115/40 -20 G TI2115X -
M12 12 95 25 12x120/45-25 3 - T12120SSX
110 40 12x135/60-40 | T12135X -
115 45 12x140/65-45 4 - T12140SSX
155 85 12x180/105-85 L T12180X -
105 20 16X140/40-20 2 - TI6140SSX
M16 16 110 25 16x145/45-25 | T16145X -
135 50 16x170/70-50 K T16170X
130 30 20x170/30 K T20170X
M20 2 160 60 20x200/60 M T20200X
ENGINEERING PROPERTIES
A Zn S/S
Decription : : : :
Material Protection Material Protection
M10 - M20: Zinc electroplated ) M10-M16 Stainless Steel A4, EN
Bolt Carbon Steel (5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 10088.3:2014 + coated
i M10 - M20: Zinc electroplated . M10-M16 Stainless Steel A4, EN
Clip M10 - M20 Carbon Steel (>5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 100883:2014
: M10 - M20: Zinc electroplated . ’
Washer M10 - M20 EN 1S0 7092:200 (>5um) EN IS0 4042:2018 M10 - M16 EN IS0 7092:200 M10-M16 Stainless Steel A4
M10: Zinc electroplated (>5pum)
EN ISO 4042:2018 | i "
Nut Steel, Strenth class 8, 1SO MHO-M16 Stainless Steel A4-80 M10-M16 Stainless Steel A4-80,
898-2:2012 M12 - M20: Zin electroplated EN 1S0 3506-2:2019, coated
(>5pum) EN 1SO 4042:2018

120
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
TruBolt Xtrem

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

30 Notes:
(C1) Shear Limited by Steel Capacity
(C1) Tension limited by seismic cracked concrete pull-

254 out resistance
= No edge or spacing effects
Pl - Based on TruBolt Xtrem Zn performance data
= 204 - fc-30MPa
EE)
[<B]
=
(<5}
_5 15
k3]
3+
@
2 10+
&
[
2 M12
n
a 51

M10
0 I I I I 1
0 4 8 16 20 24

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 60 70 85 100
Min. member thickness (mm)* 120 140 170 200
Min. Anchor spacing - a,, 55 60 90 100
For-e, 70 100 100 120

Min. Edge Distance - e,, 55 60 80 100
For-a,, 90 145 110 130

*Note: For calculations based on smaller member thickness, refer to iExpert Anchor Software or Ramset™ Engineer
**for Trubolt Xtreme SS - e,, = 65

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers"” table in the SARB ANZ on previous page.

Effective depth, h (mm)

h = Le 't
t = total thickness of material(s) being fixed

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Seismic Anchors - TruBolt™ Xtrem"

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
TruBolt Xtrem

STRENGTH LIMIT STATE DESIGN

Verify seismic cracked concrete cone tensile resistance - per anchor
Table 2a - Seismic Cracked concrete cone resistance, Ny . ceis = Oseis Nk seis! Ynsp (KN) Yusp = 1.5,
', = 30 MPa, 0, = 0.75 where N°;, . = k, * \f, * h,/*

Anchor size, d, M10 M12 M16 M20
Drill hole dia, d;, (mm) 10 12 16 20
Effective depth, h (mm)
60 98
70 123
85 16.5
100 21.0

For single anchor values: Multiply Ng, . ;*113
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2b - Seismic cracked concrete compressive strength effect, tension, X,.and Pull-out, X,,.

Anchor size, d, Tension M10 M12 M16 M20
f'c (MPa) ) Pull-out X,
20 0.81 0.93 093 0.87 0.82
25 091 0.97 0.97 0.94 0.92
30 1.00 100 1.00 1.00 1.00
40 115 1.06 1.06 110 116
50 1.29 11 11 1.20 1.30
N
Table 2c - Seismic cracked concrete Edge distance effect, tension, X,
Anchor Size, d, 10 12 16 20
® Edge distance, e (mm)
55 0.70
Xy = 0.25 + 0.5*(e/h) 60 0.75 067
Where e, <e<e, 70 0.83 0.75
e, = 15% 80 0.91 0.82 0.72
Note: Tabled values are based 90 1 0.89 077
on the nominal effective depth, h 100 0.96 0.83 0.75
shown in the installation details. 10 1 089 0.80
For other values of X, please use 120 095 085
equation shown above. :gg 1 0?0
Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,,,
N Anchor Size, d, 10 12 16 20
Anchor spacing, a (mm)
55 0.65
60 0.66 0.64
70 0.69 0.66
@ 80 072 0.69
. 90 0.75 0.71 0.67
)\:\;;1;:2 +<a2(i 2) 100 0.77 0.73 0.69 0.66
neoT 125 0.84 0.79 0.74 0.70
8=5h 150 0.91 0.85 0.79 0.75
Note: Tabled values are based 180 100 0.92 0.85 0.80
on the nominal effective depth, h 20 100 091 0.85
shown in the installation details. 255 100 092
For other values X,,,, please use 300 1.00
equation shown above.
Checkpoint n Design cracked concrete cone resistance, Ny, . c.is
NRd,c,seis =N Rk,c.seis * ch * Xne * Xna
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TruBolt Xtrem™

STRENGTH LIMIT STATE DESIGN

m Verify cracked concrete tensile resistance tension - per anchor

Table 3a - Seismic (C1 & C2) Cracked Concrete steel resistance, tensile, Ny . seis = OlseisNri s seis/ Vs (KN)
where o, = 1.0

Anchor size, d, M10 M2 M16 M20
Carbon Steel 195 255 431 66.1
Stainless Steel 205 29.7 432 -
Carbon Steel: Stainless Steel:
Yus=15 Yy = 176 (M10-M12)

Yus = 211 (M16)

Table 3b-1- Seismic (C1) Cracked concrete Pull-out resistance**, Ny, i = OlseisNRicpseis/ Yusp (KN)
Yusp = 15,055 = 0.85, f'c = 30 MPa

Anchor size, d, M10 M2 M16 M20*

Drill hole dia, d, (mm) 10 18 24 20

Effective depth, h (mm)

60 45

70 9.7

80 13.0

100 20.7

**Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.
For single anchor multiply N, ;s * 117

Table 3b-2 - Seismic (C2) Cracked concrete Pull-out resistance™, Ny, ceis = OlseisNi pseis/ Ymsp (KN)
Ymsp = 15,055 = 0.85, f'c = 30 MPa
Anchor size, d, M10 M2 M16 M20
Drill hole dia, d;, (mm) 10 18 24 20

Effective depth, h (mm)
60 17
70 3.6
80 n7
100 176

** Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.

For single anchor multiply N°, , ..;; * 117

For M10 SS Multiply N%, , ;; * 0.88

For M12 SS Multiply N, i * 1.0

For M16 SS Multiply N, i, * 0.81

Checkpoint m Design Seismic cracked concrete pull-out resistance, Nog i
NRd,p,seis = NoRd,p,seis * anc

Checkpoint m ) o ) )

Design Seismic cracked concrete tensile resistance, Ngg ;s
NRd,seis = Minimum Of NRd,c,seis ! NRd,p,seis' NRd
Check N*/Ngggeis < 1
if not satisfied return to step 1

,s,seis
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Seismic Anchors - TruBolt™ Xtrem’

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
TruBolt Xtrem

STRENGTH LIMIT STATE DESIGN

n Verify cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, Vg cois = Oiseis ™ Vaicseis / Yue (KN)
Ve = 15, 05 = 0.85, ', = 30 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e,
55 18
60 2.2
80 35
100 50

Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V. .;*117
For optimised performance data, please use Ramset iExpert Anchoring Software.

o Table 4b - Seismic cracked concrete compressive strength effect, shear, X,
B0 f_(MPa) 20 25 30 40 50
‘4 s Xee 0.82 091 1 115 129

Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X4

Angle, o° 0-55 60 70 80 90-180
Load direction effect, Xoa ! i 12 15 2
conc. edge shear, Xvd
< Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
- For single anchor fastening X,
ele, 10 |12 | 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
] Xee 100 | 131 | 166 | 202 | 241 | 2.83 | 3.26 | 3.72 | 419 | 469 | 520 | 5.72
~_ b,>1,5.¢

X, = ele, *Jele,

For 2 anchors fastening X,

f ele, .0 (1.2 | 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
ale,

10 0.67 | 0.84 | 103 | 122 | 143 | 165 | 1.88 | 212 | 2.36 | 2.62 | 2.89 | 316

\Lba>1,5.e 15 075 | 093 | 112 | 133 | 154 | 177 | 200 | 2.25 | 250 | 2.76 | 3.03 | 3.3

X.= 3*e+a *‘Ie/em 2.0 0.83 | 1.02 | 122 | 143 | 1.65 | 1.89 | 212 | 2.38 | 2.63 | 290 | 3.18 | 3.46

6%e,, 2.5 092 | 11 | 132 | 154 | 177 | 200 | 2.25 | 250 | 2.77 | 3.04 | 3.32 | 3.61

3.0 100 | 120 | 142 | 164 | 188 | 212 | 2.37 | 263 | 290 | 3.18 | 346 | 3.76

35 130 | 152 | 175 | 199 | 2.24 | 250 | 276 | 3.04 | 3.32 | 361 | 3.91

4.0 162 | 186 | 210 | 2.36 | 2.62 | 2.89 | 317 | 346 | 3.75 | 4.05

45 196 | 221 | 247 | 2.74 | 3.02 | 3.31 | 3.60 | 3.90 | 4.20

5.0 233|259 | 287 | 315 | 344 | 3.74 | 404 | 435

55 271 1299 | 3.28 | 3.71 | 402 | 433 | 465

6.0 2.83 | 31 | 341 | 371 | 402 | 433 | 465

For 3 anchors fastening and more X,

3*e + a, +a, +a, +...+a,,

Xe = *ele,

3*n*e,,
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TruBolt Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vg, ., ccis = OlseisVrcpiseis / Ympr (KN)
Ywpr = 1.5, 05 = 0.75, f'; = 30 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm)
60 9.8
70 124
85 165
100 211
Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V°,. .;*1.13
Table 4f Anchor at a corner effect, concrete edge shear, Xyg
e | Shear Force Note: For e]/ez > 125, XVS =10
71 Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
o ) Edge distance, e, (mm)
Falhurg
o " 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
Concrete edges 30 0.97 0.86 0.78 0.64 058 0.52 0.43 038 0.36 0.34 0.33 0.32
ANCHOR AT A CORNER 35 100 0.95 0.86 0.69 0.63 0.56 0.46 0.40 0.37 0.35 0.33 0.32
50 1.00 1.00 1.00 0.86 0.77 0.67 0.52 0.44 0.39 0.37 0.35 0.33
60 1.00 1.00 100 0.97 0.86 0.75 0.57 047 041 0.38 0.36 0.34
75 1.00 1.00 100 1.00 1.00 0.86 0.64 0.51 044 041 0.37 0.35
125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 053 0.48 0.42 0.38
200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.58 0.49 042
300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.72 0.58 0.49
400 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.55
500 1.00 1.00 100 100 1.00 1.00 100 1.00 100 1.00 0.77 0.61
600 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 0.86 0.67
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86
Checkpoint m Design seismic cracked concrete edge shear resistance, Vg i
—\/o * * ¥y ¥
VRd,c,seis =V Rd,c,seis ch de Xve Xvs
Checknoint Design seismic cracked concrete Pryout failure, Vg, <.is
—\° ¥y Ky *
p VRd,cp,seis - V Rd,cp,seis ch Xne Xna
Verify cracked concrete shear resistance - per anchor
m Table 5a-1- Seismic (C1) Cracked Concrete steel shear resistance, Ve s = CieisVhics seis/ Yus (KN) Where o = 0.85,
Anchor size, d, M10 M2 M16 M20
Carbon Steel 54 77 15.3 173
Stainless Steel 35 51 8.2 -
Carbon Steel: Stainless Steel:
Yisar = 127 (M10 - M12) Yisar = 147 (M10 - M12)
Yuser =125 (M16) Yuser = 175 (M16)
Yisa = 15 (M20)
Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, . q.is*1.17
Table 5a-2 - Seismic (C2) Cracked Concrete steel shear resistance, Vg, i = OseisVaks seis/ Yus (KN) Where o, = 0.85,
Anchor size, d, M10 M2 M16 M20
Carbon Steel 3.2 4.7 1.5 127
Stainless Steel 21 31 6.1 -
Carbon Steel: Stainless Steel:
sz = 1:27 (M10 - M12) sz = 147 (M10 - M12)
Yiscz = 1:25 (M16) Yisz2 = 175 (M16)
Yusee =15 (M20)
Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply Vg, . o117
. Design Seismic cracked concrete shear resistance, Vg, i
CheCkPOInt B Vﬂd,seis = Minimum Of Vﬁd.c,seis ’ Vﬁd.cp,seis' Vﬂd,s,seis
Check V*/Vgygeis < 1
if not satisfied return to step 1
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Seismic Anchors - TruBolt™ Xtrem”

SPECIFIERS ANCHORING RESOURCE BOOK @ HamSEIW
TruBolt Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint ﬂ Check
N*/ NRd,seis + V*/ VRd,seis s ]'Ol

if not satisfied return to step 1

Specify Example

Ramset” TruBolt™ Xtrem™ Anchor, Ramset” TruBolt”Xtrem™ Anchor, M12 T12115X.

(Anchor Size) (Part Number) Maximum fixed thickness to be 20mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance with Ramset Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem  Backioindex

SEISMIC - MECHANICAL SCREW-IN ANCHORS

GENERAL INFORMATION
Performance Related Material Installation Related
2

PSP & VSOGOSLSY
Product
A seismic certified heavy duty screw-in anchor for X FIRE TESTED W B o [ &

.. g .. VEAR | RGN EEUEE
permanent anchoring into concrete. Certified for seismic C1 & e ‘ u‘ wonki | BN
C2 applications.
Compliance

European Technical Assessment (option1) - ETA-20/0731

Design According to:

- AS5216 (formerly TS101)

- AS11704 - Earthquake Actions

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

For optimised performance data, please use Ramset iExpert Anchoring

Principal Applications

Software. - Seismic anchoring to Category C1/C2
Benefits, Adva ntages and Features « Anchoring into cracked & non cracked concrete
Fire tested to TR020 - Steel framing

- Mechanical services

- Fire rated performance up to 120 minutes .
- Pallet racking

- Highest level of European assessment for mechanical screw-in anchors

- Approved for all directions (floor, wall, overhead) - Safety barriers
- Maximum Tensile & Shear capacities in cracked concrete . Conveyqrs

- Zinc Flake Coating (=5um) - Hand rails

- Anchor diameters 6mm to 12mm - Bottom plates
Fast and easy to use:

- Install, simply screws into hole.

- Remove leaving an empty hole.

Close to edge and for close anchor spacing:
- Does not expand and burst concrete.

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™
Dustless Drilling System to ensure holes are clean. Alternatively, clean
thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew” Xtrem™ into the hole using
slight pressure until the self tapping action starts.

3. Tighten the AnkaScrew" Xtrem™ until flush with fixture.

If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten. Refer to tightening torque for
limitations.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 127

WaJlX _MalaSeyuy - SIoyauy IwsIds

e



™

Seismic Anchors - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

SEISMIC - MECHANICAL SCREW-IN ANCHORS

Installation and performance details

C1 & C2-Seismic Cracked Concrete reduced characteristic
tensile capacity*
Anchor Concrete Shear
. 1 I 0 0 *k
Anchor | Drilled hole | Fixture hole . Depth of | Tightening capacity, | 1ensile capacity, N'gy s OF N'gy ceis (KN)
. . . effective . substrate
size,d, |diameter, d, | diameter, d, drill hole, h, | torque, T, . Viaseis (KN)
e i o depth, h i (Nm) thickness, ) P
(mm) b,, (mm)# Concrete Compressive Strength, f';
where f'c
> 30 MPa 20 MPa 30 MPa 40 MPa
Ci C2 C1 C2 C1 C2 C1 C2
6 6 g 31 45 0 80 16 N/A 1 N/A | 14 | N/A 16 N/A
44 60 90 19 N/A | 23 | NA | 28 | NA | 32 N/A
8 8 12 52 75 20 105 29 35 65 | 131 79 | 160 91 1.85
43 65 90 3.0 N/A | 48 | N/A | 59 | N/A | 68 N/A
10 10 14 40
68 95 136 52 74 96 | 302 | n8 | 370 | 136 427
12 1?2 16 80 10 60 160 7 83 | 122 | 400 | 150 | 490 | 173 566

*Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 1.5*h
*For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process to verfiy capacity.
**Note: For C1 values concrete cone capacity governs and for C2 values pull-out capacity governs.
# Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process

to verify capacity.

DESCRIPTION AND PART NUMBERS

t = total thickness of material(s) being fixed

ENGINEERING PROPERTIES

Anchor size. d Drilled hole Effective M;mmum
nehorsize, d, diameter, d, Length, L, .lxture AnkaScrew” Xtrem™ Description | Part Number
(mm) Thickness,
(mm) (mm)
tfix,max (mm)
6 6 4 10 6mmx50mm zinc flake coated AS06050X
71 40 6mmx80mm zinc flake coated AS06080X
8 8 67 15 8mmx80mm zinc flake coated AS08080X
0 0 48 5 10mmx60mm zinc flake coated AS10060X
88 45 10mmx100mm zinc flake coated AS10100X
” 0 95 15 12mmx110mm zinc flake coated ASI12110X
135 55 12mmx150mm zinc flake coated AS12150X
Effective depth, h (mm)
h = I.e - t

Anchor size, d, (mm) Mini':lija"r:“;z:s(:::; onal Stress area, A, (mm?) Yield strength, f, (MPa) UTS, f, (Mpa)
6 51 204 560 700
8 71 396 560 700
10 91 65.0 560 700
12 1 96.8 560 700
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SEISMIC - MECHANICAL SCREW-IN ANCHORS

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

16 Notes:
- (C1) Shear Limited by Steel Capacity
- (C1) Tension limited by seismic cracked

124 concrete pull-out resistance
- No edge or spacing effects
- fc=30MPa
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Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 52 43 68 80
*Min. member thickness (mm) 80 90 105 90 136 160
Min. Anchor spacing - a,, 40 40 50 50 50 70
Min. Edge Distance - e,, 40 40 50 50 50 70

*Note: For calculations based on smaller member thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers" table in the SARB ANZ on the previous page .

Effective depth, h (mm)

h=|.e't

t = total thickness of material(s) being fixed

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Seismic Anchors - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

Verify seismic cracked concrete cone tensile resistance - per anchor
Table 2a - Seismic Cracked concrete cone resistance, N . qeis = Oseis Nk seis/ Ynsp (KN) Yusp = 1.5,
', = 30 MPa, o, = 0.75 where N°;, . = k, * Vf, * h,/*

Anchor size, d, 6 8 10 12
Drill hole dia, d; (mm) 6 8 10 12
Effective depth, h (mm)

31 36
43 59
44 6.
52 79
68 1.8
80 15.0

For single anchor values: Multiply Ng, . .;*1.13
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2b - Seismic cracked concrete compressive strength effect, tension, X, and Pull-out, X, ,.

f'c (MPa) 20 25 30 40 50
Tension X, 0.82 0.91 1.00 115 129
Pull-out XM 0.82 0.91 1.00 115 129
Table 2c - Seismic cracked concrete Edge distance effect, tension, X,
N Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 52 43 68 80
Edge distance, e (mm)
40 090 0.70
e 45 0.98 0.76
50 1 0.82 0.73 0.83 0.62
Xy = 0.25 + 0.5*(e/h) 55 0.88 0.78 0.89 0.65
Where e, <e<e, 65 099 0.88 1 0.73
e, =15% 70 1 0.92 0.76 0.69
Note: Tabled values are based 80 1 0.84 0.75
on the nominal effective depth, h 85 0.88 0.78
shown in the installation details. 90 0.91 0.81
For other values of X, please use 105 1 0.91
equation shown above. 120 1

Table 2d - Seismic cracked concrete anchor spacing effect, tension, X,,,

N Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 52 43 68 80
Anchor spacing, a (mm)
40 0.72 0.65
45 0.74 0.67
< 50 0.77 0.69 0.66 0.69 0.62
65 0.85 0.75 071 0.75 0.66
X, =05+ a/(6*h) 70 0.88 0.77 0.72 0.77 0.67 0.65
Wherea, <a<a, 80 093 0.80 076 081 070 067
a, =3 85 0.96 0.82 0.77 0.83 0.71 0.68
Note: Tabled values are based 90 0.98 0.84 0.79 0.85 0.72 069
on the nominal effective depth, h 100 1 0.88 0.82 089 0.75 071
shown in the installation details. 130 099 092 1 0.82 077
For other values X,,, please use 155 1 1 0.88 0.82
equation shown above. 195 098 091
205 1 093
240 1

Design cracked concrete cone resistance, Ng,. ccis

CheCkPOint E NHd,c,seis =N Rk.c,seis * ch * Xne * Xna
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STRENGTH LIMIT STATE DESIGN

Verify cracked concrete tensile resistance tension - per anchor

Table 3a - Seismic (C1 & C2) Cracked Concrete steel resistance, tensile, Ny ceis = Oceis Npk s seis/ Yus (KN) Where o = 1.0, s

=15

Anchor size, d,

6

8

10

12

Carbon Steel

9.3

18.0

30.0

44,7

Table 3b-1- Seismic (C1) Cracked concrete Pull-out resistance™*, N’y ic = OlseisNRicpseis/ Yusp (KN)

Tusp = 15,05 = 0.85, f'c = 30 MPa

Anchor size, d,

10

12

Drill hole dia, d,, (mm)

10

12

Effective depth, h (mm)

31
43
44
52
68
80

2.8

8.2

6.2

N/A

N/A

**Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.
For single anchor values: Multiply N, , .i;*1.17

Table 3b-2 - Seismic (C2) Cracked concrete Pull-out resistance™*, N, s = OseisNip.seis/ Yusp (KN)

Tusp = 15, g = 0.85, ', = 30 Mpa

Anchor size, d, 8 10 12
Drill hole dia, d,, (mm) 8 10 12
Effective depth, h (mm)
52 16
68 37
80 49

** Cracked concrete Pull-out resistance is not influenced by reduced anchor spacing or edge distance.
For single anchor values: Multiply Ng; . ¢ic*1.17

Checkpoint m

= N° *
NRd,p,seis - N Rd,p,seis xnpc

Design Seismic cracked concrete pull-out resistance, Ny, <cis

Checkpoint m

Check N*/Ngggeis < 1

if not satisfied return to step 1

Design Seismic cracked concrete tensile resistance, Ny i
NRd,seis = Minimum Of NRd,c,seis ! NRd,p,seisl NRd,s,seis

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET

131

WaJlX _MalaSeyuy - SIoyauy IwsIds

e



™

™
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AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Verify cracked concrete edge shear resistance - per anchor

Table 4a - Seismic cracked concrete edge resistance, Vg coic = Oiseis ™ Vaicscis / Yue (KN)

Yue = 15, 0yis = 0.85, ', = 30 MPa

Seismic Anchors - AnkaScrew™ Xtrem

Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 52 43 68 80
Edge distance, e,,
40 10 10
50 15 15 17
70 2.7
Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V°;; ;*1.17
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4b - Seismic cracked concrete compressive strength effect, shear, X,
f'. (MPa) 20 25 30 40 50
X 0.82 0.91 1 115 1.29
Table 4c - Seismic cracked concrete load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
Xvd 1 11 12 15 2
Load direction effect,
conc. edge shear, Xud
Z Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
v ele, 1.0 | 1.2 | 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
= Toptse Xee 100 | 1.31 | 166 | 202 | 241 | 283 | 3.26 | 3.72 | 419 | 469 | 520 | 572
X, = ele, *Jele,
a For 2 anchors fastening X,
= ele, 1.0 12|14 |16 |18 |20|22| 24|26 28]30] 32
ale,
v 10 067 | 084 | 1.03 | 122 | 143 | 165 | 1.88 | 212 | 2.36 | 262 | 2.89 | 316
b,>1,5.¢ 15 075|093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 3.03 | 3.31
X.= 3*e+a *Je/em 2.0 0.83 | 102 | 122 | 143 | 165 | 189 | 212 | 2.38 | 263 | 2.90 | 318 | 346
25 092 | 111 | 132 | 154 | .77 | 200 | 225 | 250 | 2.77 | 3.04 | 3.32 | 3.61
3.0 100 | 120 | 142 | 164 | 1.88 | 212 | 2.37 | 263 | 290 | 318 | 346 | 3.76
35 130 | 152 | 175 | 199 | 2.24 | 250 | 2.76 | 3.04 | 3.32 | 3.61 | 3.91
40 162 | 186 | 210 | 236 | 262 | 2.89 | 317 | 346 | 3.75 | 4.05
45 196 | 221 | 247 | 274 | 3.02 | 3.31 | 360 | 3.90 | 420
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 465
For 3 anchors fastening and more X,
3*e + a, +a, +a, +...+a
xve 1 2 3 n-1 * '\IE/Em

3*n*e,,

132
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STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic Cracked concrete Pryout failure, Vg, ., ccic = OlseisVacpseis / Yupr (KN)

Yipr = 15, g = 0.75, ', = 30 MPa

Anchor size, d, 6 8 10 12
Effective depth, h (mm)
31 18
43 3.0
a4 31
52 40
68 8
80 151
Note: Data includes annular gap reduction factor of 0.5
For single anchor values: Multiply V’,. .*1.13
Table 4f - Anchor at a corner effect, concrete edge shear, Xyg
Note: For e,/e, >1.25, Xyg = 1.0
Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
er_ | Shear Force
- Edge distance, e, (mm)
25 0.86 017 070 058 053 049 041 037 | 035 034 032 0.32
2}/ ‘Iivaelhugrg 30 097 0.86 078 064 058 052 043 038 0.36 0.34 033 032
< 35 100 095 0.86 069 0.63 0.56 046 040 037 0.35 033 032
Concrete edges 50 100 100 100 086 077 067 052 044 039 037 0.35 033
ANCHOR AT A CORNER 60 100 100 100 097 086 075 0.57 047 041 0.38 0.36 0.34
75 100 100 100 100 100 0.86 064 051 044 041 037 035
125 100 100 100 100 100 100 0.86 065 053 048 042 0.38
200 100 100 100 100 100 100 100 0.86 067 058 049 042
300 100 100 100 1.00 100 100 100 100 0.86 072 058 049
400 100 100 100 100 100 100 100 100 1.00 086 067 055
500 100 100 100 100 100 1.00 1.00 1.00 100 1.00 077 061
600 100 100 100 100 100 100 100 100 100 100 0.86 067
900 100 100 100 100 100 100 100 100 100 100 100 0.86
Checkpoint m Design seismic cracked concrete edge shear resistance, Vi . o
- \/° * * * *
VRd,c,seis =V Rd,c,seis ch de Xve Xvs
Checkpoint Design seismic cracked concrete Pryout failure, Vg, ., «.is
- \/° * * *
VRd,cp,seis - V Rd,cp,seis ch xne Xna
Verify cracked concrete shear resistance - per anchor
Table 5a-1- Seismic (C1) Cracked Concrete steel shear resistance, Vi qeis = OeisVai s seis/ Yus (KN) Where
Olgis = 0.85, yys = 1.25
Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 52 43 68 80
Carbon Steel 16 19 2.9 46 5.2 Al
Note: Data includes annular gap reduction factor of 0.5.
For single anchor multiply Vi, i X 117
Table 5a-2 - Seismic (C2) Cracked Concrete steel shear resistance, Vg, ceis = OceisVaisseis/ Yus (KN) Where
Olggis = 0.85, yys = 1.25
Anchor size, d, 8 10 12
Effective depth, h (mm) 52 68 80
Carbon Steel (with annular gap) 35 74 8.3
Carbon Steel (annular gap being filled) 6.7 12.6 215
For single anchor multiply Vg eis X 117
Checkpoint B Design Seismic cracked concrete shear resistance, Vg .
VHd,seis = Minimum of de,c,seis ’ VRd,cp,seisl de,s,seis
Check V*/Vgyeis S 1
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ HamSEIW
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined Loading

. Check
Checkpoint n N*/Npg seis + V*/Vpgseis < 1.0,

if not satisfied return to step 1

Specify Example

Ramset” AnkaScrew” Xtrem™ Anchor, Ramset” AnkaScrew” Xtrem” Anchor, 12mm AS12110X.

(Anchor Size) (Part Number) Maximum fixed thickness to be 15mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance with Ramset Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Notes

CHEMICAL ANCHORING - REINFORCING BAR ANCHORAGE
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Introduction

SEISMIC ANCHORS - COMPOSITE FLOORING APPLICATION

@® Ramset

AnkaScrew
& TruBolt Xtrem

NERHE

| |

Anchoring Solutions for
Composite Flooring Application

MULTI @
DIRECTIONAL
xTrREM  APPLICATION @

Seismic Anchors - Composite Flooring Application

£
M SATS101 m
AS 5216 w

Composite steel floor decking system (such as ComFlor") is highly popular due to its performance, simplicity & Efficiency. Ramset™ had
conducted testing on a range of seismic mechanical anchors, installed on the ComFlor” system to determine their performance and enable
Engineers to design these anchors into their projects.

The anchors included in this technical datasheet are TruBolt™ Xtrem™ and AnkaScrew™ Xtrem Range. The data presented has been analysed and
interpreted in alignment with the ACI355.2, ACI193, NZS4219 and the European Technical Assessment (ETA) documents of the products.

Scan for more information




SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew” Xtrem" o ek

SEISMIC - MECHANICAL SCREW-IN ANCHORS COMPOSITE FLOORING APPLICATION

Installation and Seismic Performance Details for Composite Flooring System

]

Seismic
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Anchor Designation Installation details Optimum dimensions* Composite Metal Deck Detail (ComFlor' 60 & ComFlor’ 80)
Section Dimensions
Anchor Drilled hole | Fixture hole | Max. Fixture e‘f\f"ef:'::lre Drill hole Tight'q **Edge **Anchor i i Max. Offset o
Size, d, Anchor Location | diam, d, | diameter,d, | Thickness,t,, deoth depth, h, torque,T, | diatance,e, | spacing,a, | Min-Steel Min.concrete | o oo e | Max. depthof | Min. width of
(mm) (mm) (mm) (mm) 1 pth, (mm) (Nm) (mm) (mm) gauge thk thickness v lower flute, lower flute,
o (m) (mm) P geci (MM) (mm) Py e (MM) Wy (Mm)
Upper Flute 90 N/A N/A N/A
6 6 8 9 31 45 10 47 93 0.9
Lower Flute N/A 10 80 120
Upper Flute 90 N/A N/A N/A
8 8 12 14 52 75 20 78 156 09
Lower Flute N/A 10 80 120
Upper Flute 90 N/A N/A N/A
10 10 14 4 43 65 40 65 129 0.9
Lower Flute N/A 10 80 120
Anchor Designation Seismic C1 Cracked Concrete reduced characteristic capacity (per anchor) #
Tension, Nyg eeceas (KN) s";” RIS, Shear PERPENDICULAR to deck, Ve ececcisperm. (KN)*™
Anchor Rd,deck.seis,PAR. (kN)
Size, d, Aenoreearan Concrete compressive strength, f'c Concrete compressive strength, f'c Concrete compressive strength, f'c
(mm) 30 MPa 35 MPa 40 MPa >30 MPa >30 MPa
Single Anchor Single Anchor Single Anchor . .
- Grou . Group o Group Single Anchor Anchor Group Single Anchor Anchor Group
Upper Flute 26 22 28 24 30 25 38 3.2 38 3.2
6
Lower Flute 35 31 38 34 41 36 38 3.2 38 3.2
Upper Flute 18.0 6.8 58 6.8 58
8
Lower Flute 18.0 6.8 58 6.8 58
Upper Flute 76 6.5 82 70 8.8 75 10.8 9.2 10.8 9.2
10
Lower Flute 54 47 58 51 6.2 55 n8 10.0 .8 10.0
NOTE: Performance Data is based on test program in accordance with ACI 355.2 and at ity of in June 2021. Refer to report FTA-21/0005 for the Fastener Technical Assessment of the test results.

* Where optimum dimensions are not achievable please contact Ramset to verify capacities.

** For applications where the annular gap between the fastener and the fixture cannot be eliminated, multiply Vg secy seis X 0.5

*** Optimum dimensions for the lower flute are along the longitudinal direction where anchors are located within the Maximum Offset from the centre of the lower flute.

# NOte 1. Ny geck eis = OhsisNiis /Y Where N, . is the basic characteristic seismic resistance for a given tensile failure mode and o is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore v, is the partial safety factor relevant for the tensile failure mode.

# Note 2. Vg geckseis = Olseis™V e seis /Y Where Vg, o is the basic characteristic seismic resistance for a given shear failure mode and o is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore y,, is the partial safety factor relevant for the shear failure mode.

Installation AnkaScrew™ Xtrem™
Anchor fixing location to composite/metal deck
slab soffit
(ComFlor 60 & ComFlor 80 shown below) o,
, 4
i s Upper
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1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless Drilling System to
ensure holes are clean. Alternatively, clean clean thoroughly with brush and remove debris by way
of vacuum or hand pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew™ Xtrem™ into the hole using slight pressure until the
self tapping action starts.

3. Tighten the AnkaScrew™ Xtrem™ until flush with fixture.

If resistance is experienced when tightening, unscrew anchor one turn and re-tighten. Ensure not to
over tighten. Refer to tightening torque for limitations.

A Drilled hole Effective Max. Fixture Min. Steel Gauge AnkasScrew™ Xtrem™
e diam.,, d, Length, L, Thickness, t,,, thk for Steel Dot Part Number
b (mm) (mm) (mm) Deck  t,,(mm) P
6 6 4 9 09 6mm x 50mm zinc AS06050X hy = Le
. t =total
8 8 67 14 0.9 8mm x 80mm zinc AS08080X
10 10 48 4 09 10mm x 60mm zinc AS10060X

Effective depth h,;, (mm)

-t
thickness of material(s) being fixed (t,+ ts,)

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Seismic Anchors - AnkaScrew” Xtrem” Rod Holder

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
AnkaScrew Xtrem Rod Holder FeiEiiny

SEISMIC - MECHANICAL SCREW-IN ANCHORS COMPOSITE FLOORING APPLICATION

-4 1

Seismic
]
Anchor Designation Installation details Optimum dimensions* Composite Metal Deck Detail (ComFlor 60 & ComFlor” 80)
**Metric Section Dimensions
Anchor Dylied "‘.’”"s Anch?r Drill hole Tight'g **Edge ***Anchor Min. Max. Offset Max. depth Min. width
0 Anchor hole suitable effective 0 . Min. Steel
Size, d, i ; depth,h, | torque,T, | diatance, spacing, a, ; concrete from Centre of lower of lower
Location diam,, d, for Rod depth, Guage thk
(mm) (mm) (Nm) € (mm) (mm) thickness of lower flute, h, flute, W,
(mm) Hanger h; (mm) (mm) i, max min
Fixing Do gec (M) | flute (mm) (mm) (mm)
r
UF‘l’lftZ Vg and 90 N/A N/A N/A
6 Lower 6 w1 44 60 10 66 132 09
N/A 10 80 120
Flute
Anchor Designati Seismic C1 Cracked Concrete reduced ch istic capacity (per anchor) #
Tension, Nog e (KN) s"ef,' PARALLEL o fleck Shear PERPENDICULAR 10 deck, Viggecc e e (KN)
Anchor i dcseispan. (KN)
size, d, LA“CI:,"" Concrete compressive strength, f'c Concrete compressive strength, f'c Concrete compressive strength, f'c
(mm) ocation 30 MPa >30MPa >30MPa
Single Anchor Anchor Group Single Anchor Anchor Group Single Anchor Anchor Group
Upper
op 93 93 44 37 44 37
6 Flute
Lower
owe 93 93 44 37 44 37
Flute
NOTE: Performance Data is based on test program in accordance with ACI 355.2 and at University of in June 2021. Refer to report FTA-21/0005 for the Fastener Technical Assessment of the test results.

* Where optimum dimensions are not achievable please contact Ramset to verify capacities

** Metric Threaded Rod Steel Tensile and Shear Capacities need to be checked against the AnkaScrew Rod Hanger Tensile and Shear Capacities and use the Minimum value of the two.

*** Optimum dimensions for the lower flute are along the longitudinal direction where anchors are located within the Maximum Offset from the centre of the lower flute

# Note 1. Nag geckseis = Oseis N giseis /Ym Where N'q, .. s the basic characteristic seismic resistance for a given tensile failure mode and o is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore y,, is the partial safety factor relevant for the tensile failure mode.

# Note 2. Vig gockseis = Olseis™V ieseis /Y Where Vg, o is the basic characteristic seismic resistance for a given shear failure mode and o is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore y,, is the partial safety factor relevant for the shear failure mode.

Installation AnkaScrew™ Xtrem™ Rod Holder
7 Anchor fixing location to composite/metal deck
slab soffit
. (ComFlor 60 & ComFlor 80 shown below) o
’ s ’,
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1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless Drilling System to - ;_“_‘:' A

ensure holes are clean. Alternatively, clean clean thoroughly with brush and remove debris by way
of vacuum or hand pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew™ Xtrem into the hole using slight pressure until the
self tapping action starts.

3. Tighten the AnkaScrew™ Xtrem™ until flush with fixture.
If resistance is experienced when tightening, unscrew anchor one turn and re-tighten. Ensure not to
over tighten. Refer to tightening torque for limitations.

Description and Part Numbers

Anchor D:(:Ilzd Metric Threads AnkasScrew™
Size d, 5 suitable for Rod Xtrem™ Rod Holder Part Number
(mm) Al Holder Fixin Description
(mm) g P
6 6 M8 and M10 6mm x 55mm zinc AS06055XM810
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
TruBolt Xtrem  Backioindex

SEISMIC - MECHANICAL ANCHORS COMPOSITE FLOORING APPLICATION

7
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Seismic
Anchor Designation Installation details Optimum dimensions* Composite Metal Deck Detail (ComFlor' 60 & ComFlor" 80)
- o Section Dimensions
. ixture X nchor . N
Anchor Drilled hole Max. Fixture N Drill hole Tight'g **Edge **Anchor X § Max. Offset .
Size, d, Gichol diam., d, i3 Thickness, t, CEEE depth,h, | torque,T, | diatance,e, | spacing,a, Min. Steel | Min.concrete | o "o | Max.depthof | Min. width of
o) Location i diameter, d; ) depth, () (\m) o o) Gauge thk thickness r— lower flute, lower flute,
(mm) h,, (mm) ( b of lower flute b )
of mm) ingec (M) (mm) mae (M) Wi, (mm)
r
UFTL?tee Refer 100 N/A N/A N/A
M10 Lower 10 12 Description 60 75 45 90 180 09 No offset
Part No. Table N/A 80 120
Flute tested
heer Refer 100 N/A NIA N/A
M2 Lower 12 14 Description 70 90 60 105 210 09 No offset
Part No. Table N/A 80 120
Flute tested
Anchor Designati Seismic C1 Cracked Concrete reduced ch istic capacity (per anchor) #
Tension, Negzectses (KN) SIS, Shear PERPENDICULAR 0 dec, Vg e cospern (KN)**
Anchor de,d:ck,sziaPAR. (kN)
Size, d Anchor Concrete compressive strength, f'c Concrete compressive strength, f'c Concrete compressive strength, f'c
(m,'“)b Location 30 MPa 35MPa 40 MPa 30 MPa 35 MPa 40 MPa 30 MPa 35 MPa 40 MPa
Single Anchor Single Anchor Single Anchor Single Anchor Single Anchor Single Anchor Single Anchor Single Anchor Single Anchor
Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group | Anchor | Group
Upper Flute 21 18 23 20 25 21 126 10.7 126 10.7 126 10.7 126 10.7 126 107 126 10.7
Mi0
Lower Flute 38 33 39 35 40 35 32 27 33 28 34 29 6.8 58 n 6.0 72 61
Upper Flute 8.8 75 95 80 101 86 181 154 181 154 181 154 181 154 181 154 181 154
M2
Lower Flute 51 45 53 47 54 48 72 61 74 6.3 76 6.5 58 49 6.0 51 61 5.2
NOTE: Performance Data is based on test program in accordance with ACl 355.2 and jucted at University of Auckland in October 2017. Refer to report FTA-21/0005 for the Fastener Technical Assessment of the test results.

* Where optimum dimensions are not achievable please contact Ramset to verify capacities.

** For applications where the annular gap between the fastener and the fixture cannot be eliminated, multiply Vg secy seis X 0.5

*** Optimum dimensions for the lower flute are along the longitudinal direction where anchors are located within the Maximum Offset from the centre of the lower flute.

# NOte 1. Ny geckseis = Ohsis“Nsisis /v Where N, . is the basic characteristic seismic resistance for a given tensile failure mode and o is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore y,, is the partial safety factor relevant for the tensile failure mode.

# NOte 2. Vi e seis = Oseis™VVrseis /Y Where Vi i is the basic characteristic seismic resistance for a given shear failure mode and a; is the seismic reduction factor associated with cracking
of concrete cone resistance for single anchors and groups of anchors. Furthermore y,, is the partial safety factor relevant for the shear failure mode.

Installation TruBolt™ Xtrem"
Anchor fixing location to composite/metal deck
slab soffit
(ComFlor 60 & ComFlor 80 shown below) .
’ ’
i s Upper
e
é \ M Ot -
- & Lower "
- :
W
On sl e
ooy = A
1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless Drilling System
to ensure holes are clean. Alternatively,clean clean thoroughly with brush and remove debris
by way of vacuum or hand pump, compressed air etc.
2. Insert the TruBolt™ Xtrem™ through the fixture and drive with a hammer until washer contacts the fixture.
3. Tighten the TruBolt™ Xtrem™ nut with a torque wrench to specified assembly torque.
Drilled Min. Steel
Anchor Effective Max. Fixture Guage thk - - .
Size d, di ficle Length,L, | Thickness, t,,, for Steel ikl .Xt‘r em Part Number Effective demh th’ (m m)
iam., d, Description
(mm) () (mm) (mm) Deck
tyg (mm) hy=Le-t
Mio 0 65 4 09 10mm x 85mm zinc T10085X t = total thickness of material(s) being fixed (t,,,+ t.)
80 19 ' 10mm x100mm zinc T10100X
80 9 12mm x 105mm zinc T12105X
M12 12 09 -
90 19 12mm x 115mm zinc T12115X
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Introduction

CHEMICAL ANCHORING - ANCHOR STUDS

r

nchor

The key advantage of ChemSet” chemical anchors is that they do not impact
an expansion stress on the surrounding substrate. This makes chemical
anchoring ideal for close to edge fixings or for close anchor spacings.

The superior bond of ChemSet™ chemical anchors makes them ideal for
installing starter bars, because the required pull out strength is achieved in
shallower holes than is possible with cementitious mortars.

The ability of ChemSet" chemical anchors to sustain cyclic tensile loads
depends on adhesive bond, not on preload or tightening torque.

The adhesive bond does not deteriorate or change over time making
Chemset” chemical anchors ideal for cyclic and vibrating load cases.

hemical Anchoring

The superior strength of grade 5.8 carbon steel threaded stud anchors gives
the ChemSet" chemical anchor systems greater steel capacity than regular
grade 4.6 threaded rod.

The Ramset™ ChemSet" range of chemical anchoring systems provide
different options of cost and performance for the designer and for the
applicator.

For the designer, selection of the correct chemical anchoring solution to his
or her design problem will often be based upon the strength capacity of the
system, but may also involve issues such as chemical resistance.

The following section introduces the designer and/or engineer to the
components of the ChemSet™ chemical anchoring range and provides
information to allow selection of the anchor with the right capacity for various
environmental conditions.

Estimating Chart
Fixings per cartridge for ChemSet Injection:
Number of fixings
. Nominal hole | Nominal hole =
Anchor size diameter (mm) depth mm Epcon”C8 | Reo 502 Plus Ep:‘::scs ChemSet” 801 ChemSet™ 101
450ml 600ml 600ml Cartridge Jumbo Cartridge Jumbo

Mi0 12 90 76 103 103 62 132 66 133
M12 14 10 49 67 67 4 86 43 87
M6 18 125 31 43 3 26 54 21 55
M20 24 150 12 7 7 10 2 L 2
M24 26 160 13 18 18 1 24 12 24
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SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet Anchor Studs

CHEMICAL ANCHORING - ANCHOR STUDS

® Ramset

General Information

Material Specification

S0

Product

Steel threaded studs for use with all ChemSet
anchoring products, capsules and injection adhesives.

Benefits, Advantages and Features

Ensures maximum performance from ChemSet” chemical anchors:
Zinc plated and Hot Dip Gal Chemset™ Anchor studs
made from high performance Grade 5.8 Steel.

Superior corrosion resistance:

Stainless Steel Chemset™ Anchor studs made from AISI 316(A4)

Stainless Steel

Outstanding exterior resistance:
« 42 micron Hot Dip Galvanised.

Convenient:

- Supplied with nuts and washers and setting tool for

spin capsules.

- Depth setting mark to ensure correct embedment.

Description and Part Numbers

7
B ,
Jo=""9
(o] o _ (),, (4]

Thread Size Description @ Box
Quantity
ZINC Galvanised SSIl:ér‘lIg?se
M10 ChemSet™ Anchor Stud M10 x 130 €S10130 CS10130GH CS10130SS 10
M12 ChemSet” Anchor Stud M12 x 160 CS12160 CS12160GH CS12160SS 10
M2 ChemSet™ Anchor Stud M12 x 180 CS12180 10
M16 ChemSet” Anchor Stud M16 x 190 CS16190 CS16190GH CS16190SS 10
M20 ChemSet™ Anchor Stud M20 x 260 £S20260 (S20260GH (S20260SS 6
M24 ChemSet” Anchor Stud M24 x 300 CS24300 (S24300GH (S24300SS 6

Other sizes and steel types available on request. (Maybe subject to lead time)

Engineering Properties

See working loads of each anchoring adhesive in previous pages Carbon Steel Stainless Steel
Thread Overall Length, |Effective Length,| MaxFixture | Yield Strength, f,| Carbon Steel |Yield Strength, f, | Stainless Steel Section
Size L (mm) L, Thickness, t (MPa) UTs, f, (MPa) uTs, f, Modulus, Z
(mm) (mm) (MPa) (MPa) (mmd)
M10 130 115 25 430 540 450 650 62.3
M12 160 140 30 430 540 450 650 109.2
M12 180 160 50 430 540 450 650 109.2
M16 190 165 40 420 520 450 650 2775
M20 260 225 80 420 520 450 650 540.9
M24 300 265 105 420 520 450 650 9355

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet Reo 502" PLUS  beckboindex

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE AVAILABLE IN AUSTRALIA ONLY

(New Zealand refer to EPCON™ C6 PLUS range)

GENERAL INFORMATION
Performance Related Material Specification Installation Related

%k
PPSLL 0299 PO VOSLIV
PI‘Od uct 100 AR i FLOODED HOLE
ChemSet™ Reo 502™ PLUS is a heavy duty pure Epoxy for % :@: .
LIFE Ex SN O

anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675

Design according to:

- AS5216 (formerly TS101)

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Benefits, Advantages and Features

+ 100 year working Life Principal Applications
Greater productivity: . Threaded Studs

- Anchors in dry, damp, wet or flooded holes . Starter Bars

- Easy dispensing even in cold weather . Threaded Inserts

Greater security: - Over-head installation

- Strong bond - Steel Columns

- Rated for sustained loading - Hand Rails

Versatile: - Road Stitching

- Anchors in carbide drilled and diamond drilled holes*

- Cold and temperate climates

Greater safety: Recommended Installation Temperatures

- Low odour Minimum Maximum
- VOC Compliant Substrate 5°C 40°C

- Suitable for contact with drinking water Adhesive 10°C 40°C

Service Temperature Limits
-40°C 0 70°C

Installation

R Setting Times
oS Temperature of Cartridge . Curing time in
) . Gel Time dry and wet
S base material Temperature
oy concrete
- 5°C Minimum 10°C 300 min 24h
‘“’ 10°C 10°C 150 min 18h

" y » h°h| 15°C 15°C 40 min 12h

1. Drill recommended diameter and depth hole. o " -

2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. Alternativly ZOOC 20°C 2 m.m 8h
clean dust and debris from hole with stiff wire or nylon brush and blower in the following 25°C 25°C 18 min 6h
sequence: blow x 2, brush x 2, blow x 2, brush x 2, blow x 2. 30°C 30°C 12 min 4h

3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until colour is 40°C 40°C 6 min 2h
uniform light grey ( 2-3 trigger pulls ) Note: Cartridge temperature minimum +10°C

Insert mixing nozzle to bottom of hole.
Fill hole to 3/4 the hole depth slowly, ensuring no air pockets form. Note

4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while turning. *Performance of cored & oversized holes was not included in the ETAG test
M ™ 1 i . .
5 Allow ChemSet™ Reo 502"PLUS to cure as per setting times, program and therefore is based on testing conducted at Ramset™ Product
6. Attach fixture. - .
Engineering Laboratory.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet Reo 502 PLUS

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: ChemSet™ Reo 502" PLUS and ChemSet™ Anchor Studs

Installation Details Optimum dimensions*
Anchor
S Drilled hole | Fixture hole Anch.or . . .
"S | giameter. d. | diameter. d effective Tightening i el s Anchor spacing, a, Concrete substrate
(mm) e "™ depth,h | torque, T, (Nm) e (mm) thickness, by, (mm)
(mm) (mm)
(mm)
M10 12 12 90 20 135 270 120
M12 14 14 110 40 165 330 140
M16 18 18 125 80 1875 375 160
150 225 450 190
M20 2 2 170 120 255 510 220
160 240 480 200
M24 2 2 1
6 6 210 60 315 630 270
M30 35 33 280 200 420 840 350

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

Reduced Characteristic Capacity#
Anchor Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs Non-Cracked Concrete
size, d, Tension, N, (kN)**
(inm) Shear, Tension, Shear, Tension, Shear, Tension, Concrete Compressive Strenath. f
Voo (KN) | ONu (KN)™* | OV (kN) | N (KN)™* | OV (KN) | O (kN)™* - a1
20 MPa 32 MPa 40 MPa
M10 1.8 189 175 28.2 14.2 19.8 28.0 294 30.3
M12 175 28.1 26.0 419 211 29.5 378 431 444
M16 331 53.9 50.9 821 414 577 45.8 52.3 53.8
60.2 76.2 80.7
M20 49.9 81.3 76.8 123.9 624 871 726 889 914
66.3 84.0 94.0
M24 72.3 178 ms3 1795 90.4 126.2 997 1262 1355
M30 - - 185.5 299.2 - - 153.5 173.8 178.8
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY N, x 0.5
**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity .
For conversion to Working Load Limit MULTIPLY ¢N, x 0.67 for Gr 5.8 & Gr 8.8
#Note: Design Tensile Capacity ¢N,, = minimum of N, and N,
For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.
Data is based on a Service temperature limit of -40°C to +70°C
All data relevant for Dry, Wet and Flooded Holes.
For optimised performance data, please use Ramset iExpert Anchoring Software.
DESCRIPTION AND PART NUMBERS
Description Cartridge Size Part No.
ChemSet Reo 502 PLUS 600ml RE0502P600
ENGINEERING PROPERTIES
ChemSet™ Anchor Studs and Threaded Rod
Stainless Steel High Corrosion Resistance
rade 8.8 Threaded Rod
Anchor Sie Grade 8.8 Threaded Ro HCR Grade 1.4529/1.4565 Threaded Rod Section
d ! Shank Stressed Yield Shank Stressed Yield modulus Z
b diameter, d, ) Strengthf, | UTSf,MPa | diameter, d, ) Strengthf, | UTSf, MPa (mmd)
Area (mm?) Area (mm?)
(mm) MPa (mm) MPa
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 78.5 450 650 109.2
M16 141 157 640 800 14 153.9 450 650 2775
M20 177 245 640 800 172 2324 450 650 540.9
M24 21.2 353 640 800 20.7 3365 450 650 9355
M30 26.7 561 640 800 - - - - -

Refer to "Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AlSI 316 Stainless Steel in the SARB ANZ on page 141.
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet Reo 502 PLUS
STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

180
Notes:
160 = ~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

= 140 = ~ No edge or spacing effects
= ~f'c =32 MPa
*
= 120
k=]
=
@ 100 =
o
=
S 80 =
@
)
§ 60 =
oy
Rz
g 40
[am)

20

0 -7 T T T T T
0 20 40 60 80 100 120 140

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a;,, (mm)

Anchor size, d, M10 M0 M2 M6 M20 M24 M30
Min. Anchor Spacing - a, 40 40 40 50 50 60
Min. Edge Distance - e, 40 40 40 50 50 60

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet Anchor Studs page in the SARB ANZ on page 141.

Effective depth, h (mm) Substrate thickness, b,, (mm)
Preferred h = h, otherwise, Anchor Stud Size (mm)

M10 M12 M16 to M30
h=Le-t h + 30mm = 100mm h+(2xd,)

t = total thickness of material(s) being fastened.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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m Verify concrete tensile capacity - per anchor

(o)
=
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 1/1.5 = 0.67, ', = 32 MPa g
Combined pull-out and concrete cone resistance - ¢N,, Concrete Cone a
Anchor Size, d, M10 Mi2 M16 M20 M24 M30 Resistance - n_:
Drilled Hole Dia, d,, (mm) 12 14 18 22 26 35 ONyee =
Effective Depth, h (mm) g
70 229 243 —
80 261 297 Qe
90 29.4 353 354 5'
100 32.7 39.2 415 =
10 359 431 46.0 479 1
120 39.2 470 50.2 54,5 =
125 40.8 49,0 52.3 58.0 g
140 457 549 585 68.7 -
150 49,0 58.8 62.7 784 76.2 2
160 523 62.7 66.9 83.6 1004 84.0 W
170 555 66.7 7l 88.9 106.6 919 E
180 58.8 70.6 75.3 941 129 100.2 a
190 621 745 795 99.3 19.2 108.6 (7]
200 653 784 83.6 104.6 1255 n73
210 82.3 878 109.8 131.7 1304 126.2
240 941 1004 1255 150.6 149.0 154.2
280 1 146.4 175.6 173.8 1944
320 1338 167.3 200.7 1986 2375
350 183.0 219.6 2173 2716
400 2091 2509 248.3 3319
450 282.3 2794 396.0
480 3011 298.0 436.3
550 3414 5351
600 3725 609.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,
Cracked Concrete Effect - X, Xocr
where ¢N,, = oN,, (from Table 2a) where¢N,,
Anchor Size, d, Mo | w2 [ M6 M0 [ M2 | M3 =Ny,
f'c (MPa) (from Table 2a)
20to 50 0.67 | 0.67 | 0.79 | 0.75 | 0.75 | 0.63 0.70

Bold values are at Chemset Anchor Stud nominal Depths

For Sustained Loads MULTIPLY ¢N,. x 0.6 (100 years) or N, x 0.72 (50 years)
All data relevant for Dry, Wet and Flooded Holes

For Non-cracked concrete X, = 1.

Calculate N, for both ¢N,, and ¢N,,. then choose the minimum - Refer to Checkpoint 2

Table 2b-1 Concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X, Xos
where¢N,,
Anchor Size, d, mo [ w2 [ mwme | Mo | wma M30 =ONyee
Service temperature (°C) (from Table 2a)
-40°Cto +70°C 1.00 1.00
Table 2b-2 Concrete compressive strength effect, tension, X,
Cracked & Non-Cracked Concrete - X, Xoe
where ¢N,, = ¢N,, (from Table 2a) where¢N,,
Anchor Size, d, mo [ w2 [ e M0 | m24 [ M3 =N,
f'c (MPa) (from Table 2a)
20 0.96 0.96 0.96 0.96 0.96 0.96 0.79
25 098 0.98 0.98 0.98 0.98 0.98 0.88
32 100 100 100 100 100 1.00 1.00
40 1.03 1.03 1.03 1.03 1.03 1.03 112
50 1.05 105 105 105 1.05 105 125
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Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.36
8 55 0.56 0.50 047 041 0.38
65 0.61 0.55 0.51 044 040 0.37
70 0.64 0.57 053 046 042 0.38
Xn o= 0.25 + 0.5*(e/h) 80 0.69 0.61 0.57 049 044 0.39
Wheree, <e <e, 100 0] 0.70 065 054 049 043
e =15% 15 0.89 0.77 0.71 0.59 0.52 046
¢ 135 1 0.86 0.79 0.65 0.57 049
Note: Tabled values are based on the 165 1 091 074 064 054
nominal effective depth, 187 1 0.80 070 058
h shown in the installation details. 255 1 0.86 071
For other values of X,,, please use j;g 1 0-]81

equation shown above.

Table 2d - Concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M12 M16 M20 M24 M30
Anchor spacing, a (mm)
40 057 0.56 055
45 058 057 056
50 059 0.58 0.57 0.55 053
55 0.60 0.58 0.57 0.55 054
65 0.62 0.60 059 0.56 055 0.54
a 85 0.66 0.63 0.61 0.58 057 0.55
100 0.69 0.65 0.63 0.60 058 0.56
125 0.73 0.69 0.67 0.62 0.60 0.57
—_ 3k
X = 0.5 +a/(6%h) 150 0.78 0.73 0.70 0.65 0.62 0.59
Where a, <a<a, 200 0.87 0.80 0.77 0.70 0.66 062
a.= 3*h 270 1 091 0.86 0.76 0.7 0.66
Note: Tabled values are based on the 330 1 0.94 0.82 076 0.70
nominal effective depth, 375 1 087 0.80 072
. . . . 510 1 0.90 0.80
h shown in the installation details. S : R
For other values X,,,, please use 840 1
equation shown above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, pN,,
(I)Nurc = minimum of ¢Nucp *chr *an *ch *Xne *Xna and ¢Nucc *chr *an *ch *Xne *Xna
Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN) where ¢, = 0.67 for Gr 5.8 & Gr 8.8
Anchor size, d, M10 M12 M16 M20 M24 M30
ChemSet™ Anchor Stud Grade 5.8 Carbon Steel 18.9 281 539 813 178 -
ChemSet™ Anchor StudA4/316 Stainless Steel 19.8 295 577 871 126.2
ChemSet™ Anchor Stud Grade 8.8 Carbon Steel 282 419 821 123.9 1795 299.2
Note: ¢, = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
q Design reduced ultimate tensile capacity, oN
Checkpoint . Mo
ON,, = minimum of ¢N,., &N,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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n Step 4 - Verify concrete shear capacity - per anchor
Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN) ¢ = 1/1.5 = 0.67 f', = 32 MPa

Anchor size, d, M10 M12 M16 M20 M24 M30
Effective depth, h (mm) 70 - 200 90 - 240 10-320 | 150-400 | 160-480 | 210-600
Edge distance, e,
40 43 47 54
50 8.2 8.8
60 127

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, m10 | M2 | M16 | M20 | mM24 | M30
Xoer 0.70
For Non-cracked concrete X, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f', (MPa) 20 25 32 40 50
Xee 079 0.86 1 1 122
0 ,,: - o “'_. Table 4c - Concrete load direction effect, concrete edge shear, X4
o = Angle, o° 0-55 60 70 80 90-180
b o Y X 1 11 12 15 2

SR R
Load direction effect,
conc. edge shear, Xyd

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,

spn}s Joyouy - Burioyosuy [eaiway)

o For single anchor fastening X,
ele, 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Xee 1.00 1.31 1.66 2,02 241 2.83 3.26 3.72 419 4.69 5.20 5.72

<

\lbaﬂ 5.e

X, = ele, *Jele,

For 2 anchors fastening X,

ele, 1.0 1.2 14 1.6 18 2.0 2.2 24 2.6 2.8 3.0 3.2
ale,
1.0 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 36
15 075 | 093 [ 11 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 33
2.0 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
b5 25 0.92 i 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 36l
3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
X.= 3*e+a *ele, 3.5 130 152 175 | 199 | 224 | 250 | 276 | 304 | 332 | 36 391
6*e, 4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
5.5 27 | 299 | 328 | 37 | 402 | 433 | 465
6.0 283 | 31 341 371 | 402 | 433 | 465

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,

Xee = *fele,

3*n*e,,
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Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V,., (kN), ¢ =1/1.5 = 0.67, f', = 32 MPa

Anchor size, d, M10 M12 M16 M20 M24 M30

Effective depth, h (mm) 90 10 125 170 210 280

-40°Cto +70°C 58.8 86.3 104.6 1777 263.5 3352

o1, | - ShearForce Table 4f Anchor at a corner effect, concrete edge shear, X,
N Note: For e,/e, > 1.25, Xys = 1.0
2’/ gvagduag Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
< -
Coirote ades Edge distance, e, (mm)

ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 0.95 0.86 0.69 0.63 0.56 0.46 040 0.37 0.35 0.33 0.32
50 100 100 100 0.86 0.77 0.67 052 0.44 0.39 0.37 0.35 0.33
60 100 100 100 097 0.86 0.75 0.57 0.47 0.41 0.38 0.36 0.34
75 1.00 100 100 1.00 1.00 0.86 0.64 0.51 0.44 041 0.37 0.35
125 100 100 100 1.00 1.00 100 0.86 0.65 053 048 0.42 0.38
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 100 100 1.00 1.00 100 1.00 100 1.00 0.86 0.67 0.55
500 100 100 100 1.00 1.00 100 100 1.00 1.00 100 0.77 0.61
600 100 100 100 1.00 1.00 100 100 1.00 1.00 100 0.86 0.67
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 0.86

Checkpoint m Design reduced ultimate concrete edge shear capacity, oV,
MVure = OV Koo X Xog Ko Ko

Checkpoint m . . .
Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp =¢vucp *chr *ch *Xne *xna

m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,, (kN) where¢, = 0.67

Anchor size, d, M10 M2 M16 M20 M24 M30
ChemSet™ Anchor Stud Grade 5.8 Carbon Steel n.8 175 331 49.9 72.3 -
ChemSet™ Anchor StudA4/316 Stainless Steel 14.2 211 414 62.4 904 -
ChemSet™ Anchor Stud Grade 8.8 Carbon Steel 175 26.0 50.9 76.8 .3 1855

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,
OV, = minimum of V., OVyrep OV

Check V*/¢Vur < 1.0,

if not satisfied return to step 1
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m Combined Loading

Checkpoint n Check
N*/oN,, +V*/¢V, <12,
if not satisfied return to step 1

Example
Ramset” ChemSet™ Reo 502™ PLUS
Injection with M16 grade 5.8 ChemSet”

Specifiy - Threaded Stud Anchors
Ramset™ ChemSet™ Reo 502™ PLUS with

(Anchor Size) grade 5.8 ChemSet™ Anchor
Stud (Anchor Stud Part Number) Drilled
Hole Depth to be (h) mm.

Anchor Stud (CS16190GH). Drilled hole depth
to be 125mm. To be installed according to
Ramset” Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related
2 2 2o PO POV Y
$PoLS P

Product

EPCON" C8 Xtrem" is a High Performance Pure Epoxy Anchoring 50) BN cracked "W gooep oL
adhesive for use in Cracked and Non-Cracked concrete. For % L
structures subject to external exposure, permanently damp or w M *V*
aggressive conditions.

Compliance

European Technical Assessment (option 1) - ETA-10/0309
Design according to:

+ AS5216 (formerly TS101)

= EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

THOPTIDHFL

EPCON G8-—
- Use enclosed data for simplified calculation method I
Use Ramset™ iExpert Anchor Software for optimised calculation or where a '*'m'

greater range of anchor layout detail is needed.

Benefits, Advantages and Features

- 50 year working lfe Pr|nc|pal Applications

Greater productivity: - Anchoring into cracked & non cracked concrete
- Anchors in dry, damp, wet or flooded holes « Road barrier hold down bolts

- No weather delays - Bridge refurbishment

- Fast, easy dispensing with high flow mixer - Road & Rail tunnel construction

Greater security: - Reinforcing bar from 10 to 32mm

- Highest performance in cracked concrete . Starter Bars

- Rated for sustained loading - Threaded Studs from M8 to M30

Versatile - Threaded Stud material: Zn, A4 316, HCR steels
- Anchors all stud & bar diameters in all directions - Threaded Stud material: 5.8, 8.8, 109 grade

+ Oversized holes*

+Anchors in carbide drilled and diamond cored holes*
+ For tropical and Cold weather conditions

Recommended Installation Temperatures

Greater safety:

- Low odour Minimum Maximum
Fire Rated : Refer Fire rated anchoring section Substrate 5°C 40°C
Installatlon Adhesive 5°C 40°C

Load should not be applied to anchor until the chemical has sufficiently cured
as specified.

T

Service Temperature Limits
-40°Cto 80°C
Setting Times EPCON" C8 Xtrem"
£, : Temperature of Gel Time Curing time in | Curing time in
@ ] = base material dry concrete | wet concrete
0~ 0- 54 5°C - 9°C 20 min 30h 60 h
1. Drill recommended diameter and depth hole. 10°C-19°C 14 min 23h 46 h
2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean. Alternatively, 20°C - 24°C 11'min 16h 32h
clean dust and debris from hole with stiff wire or nylon brush and blower in the following 25°C - 29°C 8 min 12h 24 h
sequence: blow x 2, brush x 2, blow x 2, brush x2, blow x2. 30°C - 39°C 5 min 8h 16h
3. Screw mllxmg nozzle ontq cartridge and dispense adhesive to waste until colour is 40°C 5 min 6h 2h
uniform light grey ( 2-3 trigger pulls ).
Insert mixing nozzle to bottom of hole. Note
Fill hole to 3/4 the hole depth slowly, ensuring no air pockets form. *Performance of cored & oversized holes was not included in the ETAG test
4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole while turning. program and therefore is based on testing conducted at Ramset™ Product
5. Allow EPCON" C8 Xtrem" to cure as per setting times. Engineering Laboratory.

6. Attach fixture.
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: EPCON™ C8 Xtrem™ and ChemSet™ Anchor Studs

()
Installation Details Optimum dimensions* g
. Anchor
Anchorsize, | prilled hole | Fixture hole effective | Tightening torque, Concrete substrate g
d, (mm) | diameter,d, | diameter,d " | Edge distance, e, (mm) | Anchor spacing, a, (mm
' ' | depth, h T, (Nm) . - (mm) pacing,a. (M) | 4 i ckness, b, (mm) -2
(mm) (mm) =
(mm) =]
M10 12 12 90 20 135 270 120 (1)
Mi2 14 14 10 30 165 330 140 —§
M16 18 18 125 60 1875 375 160 g
150 225 450 190 7=
M20 25 22 120
170 255 510 220 !
160 240 480 200 g
M24 28 26 200
210 315 630 270 g
M30 35 33 280 400 420 840 350 o
q
* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity. w
oln
Reduced Characteristic Capacity# g-
Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs Non-Cracked Concrete 7
Anchor size, Tension, oN,. (kN)**
d, (mm) Shear, Tension, Shear, Tension, N, Shear, Tension, Concrete Compressive Strength f
OV (N) | N, (RN |V, (kN) (kY= OV (KN) | N, (k)= & 2B
20 MPa 32 MPa 40 MPa
M10 1.8 189 175 28.2 14.2 198 251 26.6 281
M12 175 281 26.0 419 211 295 36.9 394 4.7
M16 331 539 50.9 821 414 577 382 483 536
50.2 63.5 705
M20 499 81.3 76.8 1239 62.4 87l
60.5 76.6 851
553 70.0 77
M24 723 178 m3 1795 904 126.2
831 105.2 116.8
M30 - - 185.5 299.2 - - 128.0 162.0 179.8

**Note: Reduced characteristic ultimate concrete tensile capacity = oN,, where ¢ = 0.56 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N,. x 0.6

***Note: Reduced characteristic ultimate steel tensile capacity = ¢N,; where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.67 for Gr 5.8 & Gr 8.8

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,, and ¢N,,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +40°C

FLOODED HOLES: Multiply N, x 0.69.

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON" C8 Xtrem” 450ml C8-450 Drilled hole depth, h; (mm)
ENGINEERING PROPERTIES 21 =Ehff tive deoth
ChemSet™ Anchor Studs and Threaded Rod = Fliective dep
Grade 8.8 Threaded Rod Stainless Steel High Corrosion Resistance -
Anchor Size HCR Grade 1.4529/1.4565 Threaded Rod Section
' Shank Shank dulus Z
d, ) Stressed Area | Yield Strength . Stressed Area | Yield Strength MOGLILS
diameter, d UTS f, MPa diameter, d UTS f, MPa (mm3)
(mm?) f, MPa (mm?) f, MPa
(mm) (mm)
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 153.9 450 650 2775
M20 177 245 640 800 172 2324 450 650 5409
M24 21.2 353 640 800 20.7 3365 450 650 9355
M30 26.7 561 640 800 - - - - -

Refer to "Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AISI 316 Stainless Steel in the SARB ANZ on page 141.
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STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a - Indicative combined loading - interaction diagram

180 =

160

Notes:
~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

120 = ~ No edge or spacing effects

~f'c =32 MPa

140 =

100 =

80 o

60 =

40

Design tensile action effect, N* (KN)

20 =

| | |
0 20 40 60 80 100 120 140

Design shear action effect, V* (kN)

Table 1b - Absolute minimum edge distance and anchor spacing values, e,, and a,, (mm) for cracked concrete

Anchor size, d, mio Mi2 M16 M20 mM24 M30
Min. Anchor spacing - a,, 50 60 80 100 120 150
Min. Edge Distance - e,, 50 60 80 100 120 150

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet Anchor Studs in the SARB ANZ on page 141.

Effective depth, h (mm)

Preferred h = h;, otherwise, Substrate thickness b,, (mm)

h = Le -t Anchor Stud Size (mm)

t =total thickness of material(s) being fastened. Mi0 | Mi2 M16 to M30
h +30mm =100mm h+(2xd,)

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.

152 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON"C8 Xtrem"
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Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 1/1.8 = 0.56, f', = 32 MPa

()
=
Combined pull-out and concrete cone resistance - oN,;, Concrete Cone g
Anchor Size, d, M10 M12 M16 M20 M24 M30 Resistance - a-
Drilled Hole Dia, d,, (mm) 12 14 18 25 28 35 N, o
Effective Depth, h (mm) ;
70 207 202 =
80 237 247 o
90 26.6 323 295 -
100 296 359 346 o
110 326 394 502 39.9 -
120 355 43.0 54.8 454 -
125 370 448 571 483 o
140 414 502 639 513 '
150 444 538 685 814 635 =
160 474 574 731 86.8 98.5 700 =
170 503 610 716 92.2 104.6 76.6 g
180 533 645 822 976 108 835 o
190 56.2 681 86.7 1031 1169 90.5 -
200 59.2 ni 9.3 108.5 1231 978 (7,]
210 753 959 139 129.2 165.8 1052 o=
240 861 109.6 130.2 1477 189.5 1285 g-
280 1278 1519 172.3 2211 162.0 7
320 1461 173.6 196.9 252.7 1979
350 189.9 2154 2164 2264
400 2170 2461 3158 276.6
450 276.9 3553 330.0
480 2954 379.0 363.5
550 4343 4459
600 4738 5081

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,

Cracked Concrete Effect - X,,., Xoer
where ¢N,. = ON,, (from Table 2a)
Anchor Size, d, mo [ w2 [ e ]-P Mo | M2 | M3 wheregN,: =oN,
(from Table 2a)
f'c (MPa)
20050 09 | o0 | os2 | os6 | o060 | o8 0.70

Bold values are at Chemset Anchor Stud nominal Depths
For Sustained Loads MULTIPLY ¢N,,x 0.6 ~ FLOODED HOLES: Multiply ¢N,.x 0.69  For Non-cracked concrete X, =1

If Service temperature limit is -40°C to +40°C then Refer to Checkpoint 2 | If Service temperature limit is -40°C to +80°C then N, = ON,,
Table 2b-1 Concrete service temperature limits effect, tension, X,
Service temperature limits effect, tension, X, Xos
where ¢N,, = ¢N,, (from Table 2a)
Anchor Size, d, mo | w2z |  wme | w2 | wmd M30 wheregN,. =¢N,;;
- - (from Table 2a)
Service temperature (°C)
-40°Cto +40°C 100 100 100 100 100 100 100
-40°Cto +80°C 0.56 0.55 0.52 0.52 0.52 0.53 100
Table 2b-2 Concrete compressive strength effect, tension, X,
Non-Cracked Concrete - X,,. Xuc
NON- CRACKED where ¢oN,; = ON,,, (from Table 2a)
Anchor Size, d, mo | w2 | w6 | Mo | ma M30 W('f're(:;‘i’gj;;‘g':;“
f'c (MPa)
20 0.94 0.93 0.92 090 0.88 0.86 0.79
25 0.97 096 0.95 0.95 094 0.92 0.86
32 100 100 100 100 100 100 100
40 1.06 1.06 107 1.09 m 113 m
50 108 109 112 114 117 122 122
CRACKED Cracked Concrete - X, Xuc
where N, = ON,,, (from Table 2a)
Anchor Size, d, Mio mz | we | Mo | ma M30 ‘”(';reo'lend’g"l;;‘g':;“
f'c (MPa)
20 0.95 0.95 094 0.93 0.92 0.91 0.79
25 0.97 0.97 0.97 096 0.95 0.95 0.86
32 100 100 100 100 100 100 100
40 103 104 105 107 106 108 m
50 105 107 108 109 110 114 122
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N Table 2c - Concrete Edge distance effect, tension, X,
Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
50 053
60 0.58 052
5 80 0.69 0.61 0.57
90 0.75 0.66 0.61
100 081 0.70 0.65 0.54
o =025 + 057G/ s o | s | o | s | omr
Where f"” SesE 150 0.93 0.85 0.69 0.61 052
e =15 165 100 091 074 064 054
Note: Tabled values are based on the 187 100 0.80 070 058
nominal effective depth, 255 100 0.86 071
h shown in the installation details. 315 100 0.81

For other values of X, please use 420 1.00

equation shown above.

Table 2d - Concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M12 M16 M20 M24 M30
Anchor spacing, a (mm)
50 0.59
60 0.61 0.59
80 0.65 0.62 0.61
100 0.69 0.65 0.63 0.60
120 0.72 0.68 0.66 0.62 0.60
150 0.78 0.73 0.70 0.65 0.62 0.59
3 200 0.87 0.80 0.77 0.70 0.66 0.62
270 100 091 0.86 0.76 0.71 0.66
330 1.00 0.94 0.82 0.76 0.70
Ko = 0.5 +a/(6"h) 375 100 087 080 072
Where a,,<a<a, 510 1.00 090 0.80
a,=3* 630 1.00 088
Note: Tabled values are based on the 840 100
nominal effective depth,
h shown in the installation details.
For other values X,,, please use
equation shown above.
Check P oint E Design reduced ultimate concrete tensile capacity, ¢N,
¢NIII‘C = ¢NI.IC *chr *XI‘S *ch *Xl'le *Xna

If Service temperature limit is -40°C to +40°C then
¢NHI’C = minimum Of (I)NI.ICD *XHCI *an *XHC *Xne *Xna and ¢NUCC *chl’ *X"S *ch *XHE *Xna

Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN) where ¢, = 0.67 for Gr 5.8 & Gr 8.8
Anchor size, d, M10 M12 M16 M20 M24 M30
ChemSet” Anchor Stud Grade 5.8 189 281 539 813 18
Carbon Steel
ChemSet I'\nchor Stud A4/316 198 295 577 871 1262
Stainless Steel
ChemSet™ Anchor Stud Grade 8.8 282 a9 821 1239 1795 2992
Carbon Steel
Note ¢,= 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
. Design reduced ultimate tensile capacity, oN
Checkpoint . Mo
ON,, = minimum of ¢N,,., HN,,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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Load direction effect,
conc. edge shear, Xyd

<2

Step 4 - Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, 4, ¢ = 1/1.5 = 0.67, f'. = 32 MPa

Anchor size, d, M10 M2 M16 M20 M24 M30

Effective depth, h (mm) 70 - 200 90 - 240 10-320 | 150-400 | 160-480 | 210-600
Edge distance, e,

50 5.7

60 79

80 126

100 18.8

120 248

150 36.6

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, m10 | M12 | M16 | M20 | mM24 | M30
Xoer 0.70
For Non-cracked concrete X, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f's (MPa) 20 25 32 40 50
X 0.79 0.86 10 Al 1.22

Table 4c - Concrete load direction effect, concrete edge shear, X,

Angle, o° 0-55 60 70 80 90-180
X 1 1] 12 15 2

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,

ele, 1.0 12 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 7
v Xee 1.00 1.31 1.66 202 241 2.83 3.26 3n 419 469 520 5.72
b>1,5.¢
— *
X, = ele, *Jele,
For 2 anchors fastening X,,
. g ele, 1.0 12 14 1.6 18 2.0 2.2 24 26 2.8 3.0 32
/ ale,
1.0 067 | 084 1.03 1.22 143 165 1.88 212 236 | 262 | 289 316
v 1.5 0.75 0.93 112 133 154 1.77 2.00 2.25 250 2.76 3.03 3.31
boot5e 2.0 0.83 1.02 1.22 143 165 189 212 2.38 2.63 2.90 3.18 3.46
o 25 092 1 1.32 154 1.77 200 | 225 | 250 277 304 | 332 361
X‘,e = 3*e+a *Je/em 3.0 1.00 1.20 142 164 1.88 212 2.31 2.63 2.90 318 3.46 3.76
6*e 35 1.30 1.52 1.75 1.99 224 | 250 2.76 304 | 332 361 391
m 4.0 1.62 1.86 210 2.36 2.62 2.89 317 3.46 3.75 4.05
4.5 1.96 2.21 247 2.74 3.02 3.31 3.60 3.90 4.20
5.0 233 | 259 287 315 344 374 | 404 | 435
5.5 2.71 2.99 3.28 3.71 4.02 433 4.65
6.0 2.83 3n 341 37 402 | 433 | 465
For 3 anchors fastening and more
%
X, = 3*e + a, +a, +a, +...+a,, *Jefe
e~ k% m
3*n*e,
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Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67, f'. = 32 MPa

Anchor size, d, M10 M12 M16 M20 M24 M30
Effective depth, h (mm) 90 10 125 170 210 280
-40°Cto +40°C 60.3 88.5 125.7 1994 2744 4574
-40°Cto +80°C 339 49.8 n.2 113.9 158.3 246.3

Table 4f - Anchor at a corner effect, concrete edge shear, Xys

Chemical Anchoring - Anchor Studs

o]~ Shear Force Note: For e,/e, > 1.25, X,s = 1.0
3 Edge distance, e, (mm) 50 60 75 125 200 300 400 600 900
2 e Edge distance, e, (mm)
" wedge
AN 50 086 077 067 052 044 039 037 0.35 033
Concrete edges
60 0.97 0.86 075 057 047 041 038 0.36 0.34
ANCHOR AT A CORNER
75 1.00 1.00 086 064 051 044 041 037 035
125 1.00 1.00 1.00 0.86 0.65 053 048 042 0.38
200 1.00 1.00 1.00 1.00 086 067 0.58 049 042
300 1.00 1.00 1.00 1.00 1.00 0.86 072 0.58 049
400 1.00 1.00 1.00 1.00 1.00 1.00 0.86 067 0.55
500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 077 0.61
600 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 067
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = ¢vuc *chr *ch *xvd *xve *xvs

Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *chr *xnc *Xne *Xna

m Verify concrete shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN) where ¢, = 0.67

Anchor size, d, Mi0 Mi2 Mi6 M20 M24 M30
ChemSet” Anchor Stud Grade 5.8 18 175 331 499 123
Carbon Steel
ChemSet A.\nchor Stud A4/316 12 ol 414 62.4 904
Stainless Steel
ChemSet™ Anchor Stud Grade 8.8 175 26,0 50.9 768 ma 1855

Carbon Steel

Checkpoint B Design reduced ultimate shear capacity, ¢V,,
¢vur = minimum Of ¢vurc' ¢vurcp' ¢VUS

Check V*/¢V,, <1,
if not satisfied return to step 1
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m Combined Loading

Checkpoint B Check
N*/ON,, + V¥V, <12,
if not satisfied return to step 1

Example
Ramset™ EPCON" C8 Xtrem™ with M16 grade
5.8 ChemSet”Anchor Stud (CS16190GH).
Drilled hole depth to be 125mm. To be
installed according to Ramset" Installation
Instructions.

Specifiy - Threaded Stud Anchors
Ramset™ EPCON™ C8 Xtrem™ with (Anchor

Size) grade 5.8 ChemSet™ Anchor Stud
(Anchor Stud Part Number) Drilled Hole
Depth to be (h) mm.

spn}s Joyouy - Burioyosuy estway)

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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EPCON C6 PLUS o e

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE AVAILABLE IN NEW ZEALAND ONLY

(Australia refer to ChemSet™ Reo502™ PLUS range)

GENERAL INFORMATION
Performance Related Material Specification Installation Related
*
PHPS2L2 902900 PP OOPIW
Product

*
*

* X+
m\*
* =
>
S

EPCON" C6 PLUS is a heavy duty pure Epoxy for anchoring ﬂ 100] BN e Weamaroe
threaded studs and reinforcing bar into cracked and w wonG | NN

uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675
Design according to:

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)

EPCON CE...

- Use enclosed data for simplified calculation method Purs Epaxy
Use Ramset™ iExpert Anchor Software for optimised calculation or where

a greater range of anchor layout detail is needed. i
Benefits, Advantages and Features *W

- 100 year working Life

Greater productivity: L. L.

- Anchors in dry, damp, wet or flooded holes PI’II‘ICIpa| Appllcatlons

- Easy dispensing even in cold weather -+ Threaded Studs

Greater security: -+ Starter Bars

. Strong bond - Threaded Ipserts .

. . - Over-head installation

- Rated for sustained loading . Steel Columns

Versatile: . Hand Rails

- Anchors in carbide drilled and diamond drilled holes* . Road Stitching

- Cold and temperate climates

Greater safety:

 Low odour Recommended Installation Temperatures

’ VO.C Compliant o Minimum Maximum

- Suitable for contact with drinking water Substrate 5C 40°C
Adhesive 10°C 40°C

Service Temperature Limits
-40°C t0 70°C

Setting Times

. Curing time in
Temperature of Cartridge . 9
. Gel Time dry and wet
base material Temperature
concrete
1. Drill recommended diameter and depth hole. J OC Mlnlmuom 10°C 300 m,m 24h
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. Alternativly 10°C 10°C 150 m.ln 18h
clean dust and debris from hole with stiff wire or nylon brush and blower in the following 15°C 15°C 40 min 12h
sequence: blow x 2, brush x 2, blow x 2, brush x 2, blow x 2. 20°C 20°C 25min 8h
3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until colour is 25°C 25°C 18 min 6h
uniform light grey ( 2-3 trigger pulls ). 30°C 30°C 12 min 4h
Insert mixing nozzle to bottom of hole. 40°C 40°C 6 min 2h
Fill hole to 3/4 the hole depth slowly, ensuring no air pockets form. Note: Cartridge temperature minimum +10°C

4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while turning.

5. Allow EPCON" C6 PLUS to cure as per setting times. Note

6. Attach fixture. *Performance of cored & oversized holes was not included in the ETAG test program and
therefore is based on testing conducted at Ramset™ Product Engineering Laboratory.
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: EPCON™ C6 PLUS and ChemSet™ Anchor Studs

Installation Details Optimum dimensions*
Anchor
S Drilled hole | Fixture hole Anch.or . . .
"S | giameter. d. | diameter. d effective Tightening i el s Anchor spacing, a, Concrete substrate
(mm) e "™ depth,h | torque, T, (Nm) e (mm) thickness, by, (mm)
(mm) (mm)
(mm)
M10 12 12 90 20 135 270 120
M12 14 14 110 40 165 330 140
M16 18 18 125 80 1875 375 160
150 225 450 190
M20 2 2 170 120 255 510 220
160 240 480 200
M24 2 2 1
6 6 210 60 315 630 270
M30 35 33 280 200 420 840 350

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

Reduced Characteristic Capacity#
Anchor Grade 5.8 Steel Studs Grade 8.8 Steel Studs Lkl zzzlt;lsless g Non-Cracked Concrete
size, d, Tension, oN,, (kN)**
(mm) Shear, Tension, oN, Shear, Tension, Shear, Tension, Concrete Comoressive Strength. f
oV, (kN) (kN)*=* Vg (kN) | ON, (KNY™* | oV, (kN) | ON,, (kN)*™* P gt T
20 MPa 32 MPa 40 MPa
M10 1.8 18.9 175 282 14.2 19.8 28.0 294 30.3
M12 175 281 26.0 419 211 295 378 431 444
M16 331 539 509 821 44 577 458 52.3 538
60.2 76.2 80.7
M2 49, 1, 76. 123. 2.4 71
0 9.9 81.3 6.8 3.9 6 8 - 58,9 94
66.3 84.0 94.0
M24 72.3 1178 ms3 1795 904 126.2
99.7 126.2 135.5
M30 - - 1855 299.2 - - 1535 173.8 178.8

**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N,. x 0.5

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N, x 0.67 for Gr 5.8 & Gr 8.8

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,, and oN,,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +70°C

All data relevant for Dry, Wet and Flooded Holes

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON C6 PLUS 600ml EC6P600
ENGINEERING PROPERTIES
ChemSet” Anchor Studs and Threaded Rod
Stainless Steel High Corrosion Resistance
Anchor Size, Grade 8.8 Threaded Rod HCR Grade 1.4529/1.4565 Threaded Rod Section
d, Shank Stressed Yield Shank Stressed Yield modulus Z
diameter, d, Strengthf, | UTSf,MPa | diameter, d, Strengthf, | UTSf, MPa (mm?)
Area (mm?) y Area (mm?) y
(mm) MPa (mm) MPa
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 153.9 450 650 2775
M20 177 245 640 800 172 2324 450 650 5409
M24 21.2 353 640 800 20.7 336.5 450 650 9355
M30 26.7 561 640 800 - - - - -

Refer to "Engineering Properties" for ChemSet™ Anchor Studs Grade 5.8 and AISI 316 Stainless Steel in the SARB ANZ on page 141.
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STRENGTH LIMIT STATE DESIGN

AVAILABLE IN NEW ZEALAND ONLY

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

Design tensile action effect, N* (KN)

200 =

180 =

160 =

140 =

120 =

100 =

80 =
60
M20

40

20

Notes:
~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

~ No edge or spacing effects
~f'c=32MPa

40

I
60

I
80 100 120 140

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a;,, (mm)

Anchor size, d, M10 M0 M2 M6 M20 M24 M30
Min. Anchor Spacing - a, 40 40 40 50 50 60
Min. Edge Distance - e, 40 40 40 50 50 60

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet Anchor Studs page in the SARB ANZ on page 141.

Effective depth, h (mm)

Preferred h = h,, otherwise,

h=Le't

t = total thickness of material(s) being fastened.

Substrate thickness b,, (mm)

Anchor Stud Size (mm)
M10 M12 M16 to M30
h +30mm =>100mm h+(2xd,)

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint

160
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m Verify concrete tensile capacity - per anchor

(o)
=
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 1/1.5 = 0.67, ', = 32 MPa g
Combined pull-out and concrete cone resistance - ¢N,, Concrete Cone a
Anchor Size, d, M10 Mi2 M16 M20 M24 M30 Resistance - n_:
Drilled Hole Dia, d,, (mm) 12 14 18 22 26 35 DNy, =
Effective Depth, h (mm) g
70 229 243 —
80 261 297 Qe
90 294 353 354 —3
100 32.7 39.2 415 r=1
10 359 431 46.0 479 1
120 39.2 470 50.2 545 =
125 40.8 49,0 52.3 58.0 g
140 45.7 549 585 68.7 —2
150 49,0 588 62.7 784 762 2
160 52.3 62.7 66.9 836 1004 84.0 w
170 555 66.7 7l 88.9 106.6 9.9 E‘
180 58.8 706 753 941 1129 100.2 o
190 62.1 745 795 99.3 192 108.6 (7
200 65.3 784 836 1046 1255 173
210 823 878 109.8 131.7 1304 126.2
240 941 100.4 1255 150.6 149.0 154.2
280 i 1464 175.6 173.8 1944
320 1338 1673 200.7 198.6 2375
350 183.0 219.6 2173 2716
400 2091 2509 248.3 3319
450 282.3 2794 396.0
480 3011 298.0 436.3
550 344 5351
600 3725 609.7

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,

Cracked Concrete Effect - X, Xoer
where ¢N,. = oN,, (from Table 2a) whereoN,
Anchor Size, d, mo | wm2 |  me M0 | M4 [ m30 =ONyee
f'c (MPa) (from Table 2a)
201050 o | o | om | o | o | oe 070

Bold values are at Chemset Anchor Stud nominal Depths

For Sustained Loads MULTIPLY ¢N,. x 0.6 (100 years) or N, x 0.72 (50 years)
All data relevant for Dry, Wet and Flooded Holes.

For Non-cracked concrete X, = 1.

Calculate N, for both N, and ¢N,.. then choose the minimum - Refer to Checkpoint 2

Table 2b-1 Concrete service temperature limits effect, tension, X

Service temperature limits effect, tension, X, L
whereoN,,
Anchor Size, d, mo | m2 [ wme [ m20 [ m M30 =0N,,,
Service temperature (°C) (from Table 2a)
-40°Cto +70°C 100 100
Table 2b-2 Concrete compressive strength effect, tension, X,
Cracked & Non-Cracked Concrete - X, Xae
where ¢N,, = oN,, (from Table 2a) wheregN,,
Anchor Size, d, Mo | w2 [ w6 M0 | M4 [ m30 =0N,,,
f'c (MPa) (from Table 2a)
20 0.96 0.96 0.96 0.96 0.96 0.96 0.79
25 0.98 0.98 0.98 0.98 0.98 0.98 0.88
32 1.00 100 100 100 100 100 1.00
40 1.03 1.03 1.03 1.03 1.03 1.03 112
50 1.05 105 105 105 1.05 1.05 125
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Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.36
8 55 0.56 0.50 047 041 0.38
65 0.61 0.55 0.51 044 040 0.37
70 0.64 0.57 053 046 042 0.38
Xne =0.25 + 0.5%(e/h) 80 0.69 0.61 0.57 049 044 0.39
Wheree, <e <e, 100 0] 0.70 065 054 049 043
e =15% 15 0.89 0.77 0.71 0.59 0.52 046
¢ 135 1 0.86 0.79 0.65 0.57 049
Note: Tabled values are based on the 165 1 091 074 064 054
nominal effective depth, 187 1 0.80 070 058
h shown in the installation details. 255 1 0.86 071
For other values of X,,, please use j;g 1 0-]81

equation shown above.

Table 2d - Concrete anchor spacing effect, tension, X,

Anchor size, d, M10 M12 M16 M20 M24 M30
Anchor spacing, a (mm)
40 057 0.56 055
45 058 057 056
50 059 0.58 0.57 0.55 053
55 0.60 0.58 0.57 0.55 054
65 0.62 0.60 059 0.56 055 0.54
a 85 0.66 0.63 0.61 0.58 057 0.55
100 0.69 0.65 0.63 0.60 058 0.56
125 0.73 0.69 0.67 0.62 0.60 0.57
_ *
X = 0.5 +a/(6%h) 150 0.78 0.73 0.70 0.65 0.62 0.59
Where a, <a<a, 200 0.87 0.80 0.77 0.70 0.66 062
a.= 3*h 270 1 091 0.86 0.76 0.7 0.66
Note: Tabled values are based on the 330 1 0.94 0.82 076 0.70
nominal effective depth, 375 1 087 0.80 072
. . . . 510 1 0.90 0.80
h shown in the installation details. S : R
For other values X,,,, please use 840 1
equation shown above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, pN,,
<I)Nurv: = minimum of ¢Nucp *chr *an *ch *Xne *Xna and ¢Nucc *chr *an *ch *Xne *Xna
Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN) where ¢, = 0.67 for Gr 5.8 & Gr 8.8
Anchor size, d, M10 M2 M6 M20 M24 M30
ChemSet™ Anchor Stud Grade 5.8 Carbon Steel 18.9 281 539 813 178 -
ChemSet™ Anchor Stud A4/316 Stainless Steel 19.8 295 577 87 126.2
ChemSet” Anchor Stud Grade 8.8 Carbon Steel 282 419 821 1239 1795 299.2
Note ¢, = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
q Design reduced ultimate tensile capacity, oN
Checkpoint . Mo
ON,, = minimum of ¢N,, &N,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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Step 4 - Verify concrete shear capacity - per anchor
Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN) ¢ = 1/1.5 = 0.67, f'. = 32 MPa

Anchor size, d, M10 M12 M16 M20 M24 M30
Effective depth, h (mm) 70-200 | 90-240 | 110-320 | 150-400 | 160-480 | 210 - 600
Edge distance, e,
40 43 47 54
50 8.2 8.8
60 12.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,
Anchor size, d, m10 | M12 | M16 | M20 | M24 | M30
Xoer 0.70
For Non-cracked concrete X, = 1.0
Table 4b - Concrete compressive strength effect, shear, X,
f'. (MPa) 20 25 32 40 50
Xoe 0.79 0.86 1 1 122
Table 4c - Concrete load direction effect, concrete edge shear, X,
Angle, o° 0-55 60 70 80 90-180
- 1 11 1.2 15 2
Load direction effect, %4
conc. edge shear, Xvd
Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,
ele, 1.0 12 14 1.6 18 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Xee 1.00 131 166 202 241 2.83 326 372 419 469 520 572
\
—_— *
X, = ele, *Jele,
For 2 anchors fastening X,
. ele, 1.0 12 14 1.6 18 2.0 2.2 24 26 2.8 3.0 32
/ ale,,
1.0 067 0.84 1.03 1.22 143 1.65 1.88 212 2.36 262 2.89 316
1.5 0.75 0.93 112 133 154 177 2.00 2.25 250 2.76 3.03 3.31
bot5e 2.0 0.83 1.02 122 143 165 1.89 212 2.38 2.63 290 318 3.46
o 25 092 Al 1.32 154 177 200 225 250 277 3.04 332 361
XVe = 3*e+a *‘Ie/em 3.0 1.00 1.20 142 1.64 1.88 212 2.37 2.63 290 318 3.46 3.76
6*e 35 1.30 152 175 1.99 224 250 276 3.04 332 361 3491
m 4.0 162 1.86 210 2.36 2.62 2.89 317 346 3.75 4.05
4.5 1.96 2.21 247 2.74 3.02 3.31 3.60 3.90 4.20
5.0 233 259 287 315 344 374 404 435
5.5 2.71 299 3.28 3.7 4.02 4.33 4.65
6.0 2.83 3n 341 37 402 433 465
For 3 anchors fastening and more
a1
¥,
X, = 3*e + a, +a, +a, +...+a,, +Jefe
e~ *pk m
3*n*e,
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON C6 PLUS
STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V,., (kN), ¢ =1/1.5 = 0.67, f', = 32 MPa

% Anchor size, d, M10 M2 M16 M20 M24 M30

E Effective depth, h (mm) 90 10 125 170 210 280

‘c -40°Cto +70°C 58.8 86.3 104.6 1777 263.5 335.2

2

g &1 | SearForee Table 4f Anchor at a corner effect, concrete edge shear, X,

<. 3 Note: For e,/e, > 125, Xys = 1.0

g" ez’/ 57;'&‘55 Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900

'g oo s Edge distance, e, (mm)

= ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032

g 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032

=T 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032

C_B 50 1.00 100 100 0.86 0.77 0.67 0.52 0.44 0.39 0.37 0.35 0.33

_2 60 1.00 100 100 097 0.86 0.75 0.57 0.47 0.41 0.38 0.36 0.34

E 75 1.00 1.00 100 1.00 1.00 0.86 0.64 0.51 0.44 0.41 0.37 0.35

g 125 100 1.00 1.00 1.00 1.00 100 0.86 0.65 0.53 048 0.42 0.38

[} 200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.55
500 1.00 100 100 1.00 1.00 1.00 100 100 1.00 1.00 0.77 0.61
600 1.00 100 100 1.00 1.00 1.00 100 1.00 1.00 1.00 0.86 0.67
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = ¢Vuc *chr *ch *xvd *Xve *Xvs

SIELIIIL m Design reduced ultimate concrete pryout capacity, ¢V,,
¢Vurcp =¢Vucp *chr *xnc *Xne *xna

m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN) where¢, = 0.67

Anchor size, d, M10 M12 M16 M20 M24 M30
ChemSet” Anchor Stud Grade 5.8 Carbon Steel 1.8 175 331 499 723 -
ChemSet™ Anchor Stud A4/316 Stainless Steel 14.2 211 414 62.4 904 -
ChemSet™ Anchor Stud Grade 8.8 Carbon Steel 175 26.0 509 76.8 ms3 1855

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,,
OV, = minimum of GV, OViyrep Vs

Check V*/¢pVur < 1.0,

if not satisfied return to step 1

164 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramsetm
EPCON C6 PLUS

STRENGTH LIMIT STATE DESIGN

m Combined Loading

. Check
Checkpoint ﬂ N*/ON,, +V*/oV, <12,
if not satisfied return to step 1

Example
Ramset™ EPCON" C6 PLUS Injection with
M16 grade 5.8 Chemset” Anchor Stud

Specifiy - Threaded Stud Anchors
Ramset™ EPCON" C6 PLUS with (Anchor Size)

grade 5.8 Chemset™ Anchor Stud (Anchor
Stud Part Number) Drilled Hole Depth to be
(h) mm.

(CS16190GH). Drilled hole depth to be
125mm. To be installed according to
Ramset” Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 801 Xtrem XC>  beckboindex

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related
66200 92900 oPBPOOCY
P ro d u Ct ggﬁggg& FLOODED HOLE
Chemset” 801 Xtrem™ XC? is a heavy duty Vinylester for YEAR g T

anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance
European Technical Assessment (option 1) - ETA-18/0045
Design according to:
- AS5216 (formerly TS101)
EN1992-4 (formerly ETAGO01 Annex C, E & TR045)
Use enclosed data for simplified calculation method
Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 50 year working Life

Flooded Holes

Fire rated Principal Applications

Greater productivity: Threaded Studs
Easy dispensing even in cold weather
- Starter Bars

- Apply torque in 2 hours @ 20°C

Greater security: - Threaded Inserts
- Strong bond - Over-head installation
Rated for sustained loading . Steel Columns
Versatile: . Hand Rails
Earthquake, Fire & Flooded Conditions . Road Stitching
- Cold and temperate climates
Greater safety:
Low odour .
- VOC Compliant Recommended Installation Temperatures
- Suitable for contact with drinking water Minimum Maximum
Made in Australia Substrate C 20°C
Adhesive 5°C 40°C

Installation

Service Temperature Limits
-40°C to 80°C

Setting Times

Temperature of . Curing timein | Curingtimein
. Gel Time
base material dry concrete wet concrete
+5°C 60 min 240 min 480 min
1. Drill recommended diameter and depth hole. 6°C-10°C 40 m.m 180 m!n 360 m!n
2. Important: Use Ramset" Dustless Drilling System to ensure holes 1°C - 20°C 15min 120 min 240 min
are clean, Alternativly clean dust and debris from hole with stiff wire or nylon brush and 21°C-30°C 8 min 90 min 180 min
blower in the following sequence: blow x 2, brush x 2, blow x 2. 31°C-40°C 4min 60 min 120 min
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger pulls). Note: Cartridge temperature minimum +5°C

Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth slowly, ensuring
no air pockets form.

4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole while turning.

5. Allow Chemset 801 Xtrem™ XC? to cure as per setting times.

6. Attach fixture.
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: ChemSet™ 801 Xtrem™ XC2 and ChemSet” Anchor Studs

Installation Details Optimum dimensions*
Anchor
e Drilled hole | Fixture hole Anch.or . . .
size, d, diameter. d. | diameter. d effective Tightening E e ) Anchor spacing, a, Concrete substrate
(mm) e "™ depth,h | torque, T, (Nm) 9 e (mm) thickness, by, (mm)
(mm) (mm)
(mm)
M10 12 12 90 20 135 270 120
M12 14 14 110 30 165 330 140
M16 18 18 125 60 187 375 160
150 225 450 190
M20 25 2 170 120 255 510 220
160 240 480 200
M24 28 2 210 200 315 630 270
M30 35 33 280 400 420 840 350

*Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

Reduced Characteristic Capacity#

Anchor Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 i:::sless Steel Non-Cracked Concrete
size, d, Tension, oN,, (kN)**
(mm) Shear, Tension, Shear, Tension, Shear, Tension, Concrete Compressive Strenath. f
OV, (kN) ON, (KN)Y*** | ¢V, (kN) ON,g (KN)*** oV, (kN) ON, (KN)*** P gth. T
20 MPa 32 MPa 40 MPa

M10 1.8 18.9 175 28.2 14.2 19.8 28.0 294 30.3
M12 175 281 26.0 419 211 29.5 378 431 444
M16 331 53.9 50.9 821 414 577 45.8 56.6 58.3
60.2 76.2 85.0
M20 499 813 76.8 1239 624 871 726 o 963
66.3 84.0 94.0
M24 72.3 1178 ms3 1795 90.4 126.2 934 182 1298
M30 - - 185.5 299.2 - - 149.5 175.0 1974

**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N, x 0.5

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N, x 0.67 for Gr 5.8 & Gr 8.8

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,, and oN,,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +70°C

Flooded Holes: Multiply ¢N,, x 0.75, Max Embedment is limlited to 12d for flooded holes.

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 801 Xtrem”XC? 750ml C801X750 (AU & NZ)
ChemSet™ 801 Xtrem"XC? 380ml C801X380 (AU Only)

ENGINEERING PROPERTIES
ChemSet™ Anchor Studs and Threaded Rod

Stainless Steel High Corrosion Resistance
anchor Size, Grade 8.8 Threaded Rod HCR Grade 1.4529/1.4565 Threaded Rod Section
d, . Shank Stressed Yield . Shank Stressed Yield modulus Z
diameter, d, Area (mm?) Strengthf, | UTSf,MPa | diameter, d, Area (mm?) Strengthf, | UTSf, MPa (mm?)
(mm) MPa (mm) MPa
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2775
M20 177 245 640 800 172 2324 450 650 5409
M24 212 353 640 800 20.7 336.5 450 650 9355
M30 26.7 561 640 800 - - - - -

Refer to “Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AlSI 316 Stainless Steel in the SARB ANZ on page 143
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Checkpoint

Table 1a Indicative combined loading - interaction diagram

Design tensile action effect, N* (KN)

200

180

160

140

100

80

60

40

20

Notes:

~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

~No edge or spacing effects
~f'c=32MPa

20

40

I
60

I
80

I
100

120

1
140

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M2 M16 M20 M24 M30
Min. Anchor Spacing - a, 50 60 75 90 115 140
Min. Edge Distance - e, 45 45 50 55 60 80
Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers" table for ChemSet Anchor Studs page in the SARB ANZ on page 141.
Effective depth, h (mm) Substrate thickness b,, (mm)
Preferred h = h,, otherwise, Anchor Stud Size (mm)
M10 M12 M16 | M20 | M24 | M30
h=Le-t h + 30mm > 100mm h+(@2xd,)

t =total thickness of material(s) being fastened.

n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.

168
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STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN, (kN), ¢, =1/1.5 = 0.67, f', = 32 MPa

S
Combined pull-out and concrete cone resistance - oN,;, Concrete Cone g
Anchor Size, d, M10 M12 M16 M20 M24 M30 Resistance - a
Drilled Hole Dia, d,, (mm) 12 14 18 25 28 35 N, o
Effective Depth, h (mm) ;
70 229 243 =
80 261 29.7 o
90 294 353 354 =
100 327 39.2 415 (=)
110 359 431 49.8 479 -
120 392 470 544 545 =
125 408 49,0 56.6 58,0 (7=}
140 457 54.9 634 68.7 [
150 49.0 58.8 68.0 774 76.2 b —]
160 52.3 62.7 725 826 84,0 —]
170 555 66.7 710 877 95.7 919 (x)
180 588 70.6 816 929 101.3 100.2 -
190 621 745 861 981 1070 108.6 2
200 653 784 906 103.2 1126 73
210 823 951 1084 8.2 1312 1262 £
240 941 108.7 1239 1351 150.0 154.2 [—
280 126.9 1445 1576 175.0 1944 (=1
320 145.0 1651 180.2 200.0 2315 (7]
350 180.6 1970 218.7 2716
400 206.4 2252 2499 3319
450 2533 2812 396.0
480 2702 2999 4363
550 343.7 53561
600 3749 609.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,.,
Cracked Concrete Effect - X, Xoer
where ¢N,; = oN,,, (from Table 2a)
Anchor Size, d, mo | w2 | we | Mo | w2 M30 wheregN,. =¢N,.;
(from Table 2a)
f'c (MPa)
201050 43 | o043 [ os0 | 0s9 | o0 068 070

Bold values are at Chemset Anchor Stud nominal Depths
For Sustained Loads MULTIPLY ¢N,, x 0.6

Flooded Holes: Multiply ¢N,, x 0.75

For Non-cracked concrete X, = 1.

Note:The maximum embedment depth shall be reduced to 12d, for installation in flooed holes

If Service temperature limit is -40°C to +40°C then Refer to Checkpoint 2 |

If Service temperature limit is -40°C to +80°C then N, = ¢N,,

Table 2b-1 Concrete service temperature limits effect, tension, X,

Service temperature limits effect, tension, X, Xos
where ¢N,, = oN,, (from Table 2a)
Anchor Size, d, mo | w2z | wme | Mo | ma M30 wheregN, =¢N,.
- - (from Table 2a)
Service temperature (°C)
-40°Cto +40°C 1.00 100
-40°Cto +80°C 0.90 100
Table 2b-2 Concrete compressive strength effect, tension, X,
Non-Cracked Concrete - X, Xuc
NON- CRACKED where ¢oN,; = ON,,;, (from Table 2a)
Anchor Size, d, mo | w2 | w6 | Mo | ma M30 W('f're(:;"’g"&:q;':;“
f'c (MPa)
20 0.96 096 096 0.89 0.89 0.85 0.79
25 0.96 0.96 096 0.89 0.89 0.85 0.88
32 100 100 100 100 100 100 100
40 103 103 103 110 110 113 112
50 1.05 1.05 1.05 116 116 121 125
CRACKED Cracked Concrete - X, Xuc
where N, = ON,,, (from Table 2a)
Anchor Size, d, M10 mz | we | w0 | wa M30 e e
f'c (MPa)
20 0.79
25 0.88
32 0.96 0.96 0.96 0.89 0.89 0.85 100
40 112
50 125
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STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)

45 050 045

50 053 048 045

55 056 050 047 041

e 60 058 052 049 043 039

80 069 061 057 049 044 0.39

90 0.75 066 061 051 046 041
Xqe = 0.25 + 0.5%(e/h) 100 081 0.70 0.65 054 049 043
Wheree, <e<e, 120 092 0.80 073 060 054 046
e, =15 135 1 0.86 0.79 0.65 057 049

165 1 091 0.74 064 0.54
Note.: Tabled vglues are based on the 187 : 080 070 058
nominal effective depth, 255 1 0.86 071
h shown in the installation details. 315 1 0.81
For other values of X,,, please use 420 1

equation shown above. . .
Table 2d - Concrete anchor spacing effect, tension, X,,

Anchor size, d, Mi0 Mi2 M16 M20 M24 M30
Anchor spacing, a (mm)
50 059
60 0.61 059
75 0.64 061 0.60
90 067 0.64 0.62 0.59
115 071 0.67 0.65 061 059
130 0.74 0.70 067 0.63 0.60
a 140 0.76 0.71 069 0.64 061 0.58
150 0.78 073 0.70 0.65 0.62 059
X,, = 0.5 + a/(6*h) 200 087 0.80 077 0.70 0.66 062
Wherea, <a<a, 270 1 091 0.86 0.76 071 0.66
R 330 1 094 082 0.76 0.70
¢ 375 1 0.87 0.80 0.72
Note: Tabled values are based on the 510 1 0.90 0.80
nominal effective depth, 630 1 0.88
h shown in the installation details. 840 1
For other values X,,, please use
equation shown above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, oN,

¢NIII'C = ¢NIIC *XHCI' *an *XHC *Xne *xna
If Service temperature limit is -40°C to +40°C then

¢NI"C = minimum of ¢NIICP *XHCT *XIIS *XHC *Xne *Xﬂﬂ and ¢NUEC *XIICI *XHS *XHE *XHE *Xna

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, N, (kN) where ¢, = 0.67 for Gr 5.8 & Gr 8.8

Anchor size, d, M10 M2 M16 M20 M24 M30
ChemSet™ Anchor Stud Grade
5.8 Carbon Steel 18.9 281 539 81.3 178
ChemSet” Anchor Stud
A4/316 Stainless Steel 198 295 St & 1262
ChemSet™ Anchor Stud Grade
8.8 Carbon Steel 282 419 821 1239 1795 299.2
Note: ¢n = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
Checkpoint E Design reduced ultimate tensile capacity, oN,,
ON,, = minimum of ¢N,., ON,,
Check N*/¢N,, <1,
if not satisfied return to step 1
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STRENGTH LIMIT STATE DESIGN

Step 4 - Verify Concrete Shear Capacity - per anchor
Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ = 1/1.5 = 0.67, f', = 32 MPa
Anchor size, d, M10 M12 M16 M20 M24 M30
Effective depth, h (mm) 70 - 200 90-240 | 110-320 | 150-400 | 170-480 | 210 - 600
Edge distance, e,

45 5.0 55
50 70

60 1.0
80 174

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, mo | w2z | we [ wmo | wms | wmxn
Xeer 0.70
For Non-cracked concrete X,,, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f', (MPa) 20 25 32 40 50
Xec 0.79 0.86 1.0 JAll 1.22

Table 4c - Concrete load direction effect, concrete edge shear, X,,

spn}s Joyouy - Burioyosuy [eaiway)

Angle, o’ 0-55 60 70 80 90-180
Load direction effect, X 1 1 12 15 2
conc. edge shear, Xvd
/ Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
ele, 1.0 12 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Xee 1.00 131 1.66 202 241 2.83 326 372 419 469 520 572

b>1,5.¢

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
ale,
1.0 0.67 0.84 1.03 122 143 165 1.88 212 2.36 2.62 2.89 316
1.5 0.75 0.93 112 1.33 154 177 2.00 2.25 2.50 2.76 3.03 3.31
— 9% * 2.0 0.83 1.02 122 143 1.65 1.89 212 2.38 2.63 2.90 318 3.46
X"e_ 3e—+a Je/em 2.5 0.92 1 132 154 177 2.00 2.25 2.50 277 3.04 3.32 3.61
ﬁ*em 3.0 100 1.20 142 164 1.88 212 2.37 2.63 2.90 318 3.46 3.76
35 1.30 152 1.75 199 2.24 2.50 2.76 3.04 3.32 3.61 3.91
4.0 162 1.86 210 2.36 2.62 2.89 317 346 3.75 4.05
4.5 196 2.21 247 2.74 3.02 3.31 3.60 3.90 420
5.0 2.33 2.59 2.87 315 344 3.74 4.04 4.35
5.5 2.71 2.99 3.28 3.71 4,02 4.33 4,65
6.0 2.83 31 341 3.71 4,02 433 4.65

*
3*e + a, +a, +a, +...+a,,

*
Fn%e, Vele,
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STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V,., (kN), ¢ =1/1.5 = 0.67, f'. = 32 MPa

%) -

- Anchor size, d, M10 M12 M16 M20 M24 M30

5 Effective depth, h (mm) 90 10 125 170 210 280

- -40°Cto +40°C 56.5 82.9 108.9 156.7 2111 2884

_g -40°Cto +80°C 52.8 774 100.5 1424 190.0 2714

[T}

=

=T

61 |- SearFore Table 4f Anchor at a corner effect, concrete edge shear, X,

= 1 Note: For /e, > 125, X,s = 1.0

T

o failre Edge distance, e, (mm) 25 | 30 | 35 | 5 | 60 | 75 | 125 | 200 | 300 | 400 | 600 | 900

: /wedge

Q AN Edge distance, e, (mm)

= Concrete edges

=T ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032

© 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032

2 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032

£ 50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033

_‘=’ 60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034

Q 75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086

Checkpoint m Design reduced ultimate concrete edge shear capacity, oV,
(I)Vurc = (I)Vuc *chr *ch *de *Xve *Xvs

Checkpoint m Design reduced ultimate concrete pryout capacity, ¢V,,
¢vurcp = ¢Vucp *xncr *xnc *Xne *Xna

m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, oV, (kN) whered, = 0.67

Anchor size, d, Mi0 Mi2 M16 M20 M24 M30
ChemSet” Anchor Stud Grade
5.8 Carbon Steel 1.8 175 331 499 723

ChemSet” Anchor Stud
A4/316 Stainless Steel
ChemSet” Anchor Stud Grade
8.8 Carbon Steel

Checkpoint E Design reduced ultimate shear capacity, ¢V,
¢V, = minimum of ¢Vy,., OVyrepn OV,

Check V*/¢V,, <1,

if not satisfied return to step 1

14.2 211 44 624 904

175 26.0 50.9 76.8 m3 185.5
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ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint E Check
N*/ON,, +V*/$V, <1.2,

if not satisfied return to step 1

Example
Ramset™ 801 Xtrem™ XC? Injection with
M16 grade 5.8 ChemSet”Anchor Stud
(CS16190GH). Drilled hole depth to be

Specifiy - Threaded Stud Anchors
Ramset™ 801 Xtrem™ XC? with (Anchor Size)

grade 5.8 ChemSet” Anchor Stud (Anchor

SR Number()hl))r':ﬁd AL G 3 125mm. To be installed according to

Ramset” Installation Instructions

spn}s Joyouy - Burioyosuy estway)

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 101 PLUS

CHEMICAL INJECTION - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification

PSS 629

VWV

Product

ChemSet" Injection 101 PLUS is a marine grade polyester
adhesive anchor.

Benefits, Advantages and Features
Design according to AS5216 (formerly TS101) and European design method
EN1992-4 (formerly TR029)

- Certified Performance European Technical Assessment EAD 330499 - Option 7

Fast installation:
- Load in 50 minutes (at 20°C)
- Easy cold weather dispensing

Versatile:

- Suitable for anchoring into a wide variety of substrates
- Solid concrete, hollow block and brick

- Flooded holes

- Styrene Free

- Cold and temperate climates

- VOC Compliant

Australian Made

Installation

1. Drill recommended diameter and depth hole.

2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean.
Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 4, brush x 3, blow x 4, brush x
3, blow x 4.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while
turning.

5. ChemSet” Injection to cure as per setting times.

6. Attach fixture.

Installation Related

* X & FLOODED HOLE
* * APPROVED
* ETA *

* J*

1 IIHEMSI:T

101=

Principal Applications

= Hollow brick and block
« Stadium seating

- Starter Bars

« Balustrades

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
-40°Cto 80°C
Setting Times
Temperature of Cartridge LD
P . 9 Gel Time dry and wet
base material Temperature
concrete
5°C 5°C 18 min 145 min
10°C 10°C 10 min 85 min
20°C 20°C 6 min 50 min
25°C 25°C 5min 40 min
+30°C +30°C 5min 35 min
Note: Cartridge temperature minimum +5°C
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ChemSet 101 PLUS

CHEMICAL INJECTION - NON-CRACKED CONCRETE

Installation and performance details: ChemSet™ 101 Plus and ChemSet™ Anchor Studs

Installation Details Optimum dimensions*
Anchor . ) Anchor
size, d, D.rllled hole Fllxture hole effective Tightening Edge distance, e, Anchor spacing, a, Concrete substrate
diameter, d, | diameter, d; .
(mm) depth,h | torque, T, (Nm) (mm) (mm) thickness, b,, (mm)
(mm) (mm)
(mm)
M10 12 12 90 20 135 270 120
M12 14 14 110 40 165 330 140
M16 18 18 125 80 187 375 160
M20 22 22 170 150 255 510 220
M24 26 26 210 200 315 630 270

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

Reduced Characteristic Capacity#

Grade 5.8 Steel Studs Grade 8.8 Steel Studs e e Non-Cracked Concrete
Anchor size, Studs
Tension, ¢N,. (kN)**

d, (mm) Shear, Tension, Shear, Tension, Shear, Tension, L

OVus (KN) | ONyg (kN)*™™* | Vs (KN) | ONg (kN)*™** | OVys (KN) | ON,s (kN)***

Concrete Compressive Strength, f',

20-25 MPa | 32-40 MPa 50 MPa
M10 1.8 18.9 175 28.2 14.2 19.8 12,6 141 16.3
M2 175 281 26.0 4.9 211 295 20.7 23.2 270
M16 331 539 50.9 821 4.4 577 33.2 371 431
M20 49.9 81.3 76.8 1239 624 871 50.4 56.5 65.6
M24 72.3 178 m3 179.5 90.4 126.2 704 78.8 915

**Note: Reduced characteristic ultimate concrete tensile capacity = $N,. where ¢ = 0.56 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N,, x 0.6

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N, x = 0.67 for Gr 5.8 & Gr 8.8

#Note: Design Tensile Capacity ¢N,, = minimum of N, and N,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +80°C

All data relevant for Non-Cracked Concrete, Dry, Wet and Flooded Holes

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 101 PLUS Cartridge 380 ml C101C
ChemSet™ 101 PLUS Cartridge 750 ml C101)

ChemSet™ 101 PLUS Kit 2x380 ml ISKP
Mixer Nozzle for 101 PLUS - ISNP

ENGINEERING PROPERTIES
ChemSet™ Anchor Studs and Threaded Rod

Stainless Steel High Corrosion Resistance
anchor Sze, Grade 8.8 Threaded Rod HCR Grade 1.4529/1.4565 Threaded Rod Section
d, Shank Stressed Yield Shank Stressed Yield modulus Z
diameter, d; AT Strengthf, | UTSf,MPa | diameter, d, AT Strengthf, | UTSf, MPa (mm?)
(mm) MPa (mm) MPa

M10 8.6 58 640 800 8.2 52.8 450 650 62.3

M12 10.4 84.3 640 800 10 785 450 650 109.2

M16 141 157 640 800 14 153.9 450 650 2775

M20 177 245 640 800 172 2324 450 650 5409

M24 212 353 640 800 20.7 336.5 450 650 9355

Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AISI 316 Stainless Steel in the SARB ANZ on page 141,
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

100

90

80

70

60

50

40

30

20

Design tensile action effect, N* (KN)

Notes:
~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

~ No edge or spacing effects
~fc=32MPa

I I I
0 10 20 30 40 50 60 70 80

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20 M24
Min. Anchor Spacing - a, 40 50 65 80 9%
Min. Edge Distance - e, 40 50 65 80 9%

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers" table for ChemSet Anchor Studs page in the SARB ANZ on page 141.
Effective depth, h (mm) Substrate thickness b, (mm)
Preferred h = h,, otherwise, Anchor Stud Size (mm)
M10 M2 M16 M20 | M24
h = Le - t
h +30mm =100mm h+(2xd,)

t =total thickness of material(s) being fastened.

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 1/1.8 = 0.56, f', = 32 MPa

(o)
—3
Combined pull-out and concrete cone resistance - oN,;, g
Anchor Size, d, M10 M12 M16 M20 M24 a-
Drilled Hole Dia, d,, (mm) 12 14 18 22 26 aQ
Effective Depth, h (mm) =
80 125 =
85 13.3 (x)]
90 141 g
100 156 211 -
110 172 232 =5
120 18.8 253 g
125 264 37 .
140 29.6 41.6 =
145 306 431 =
160 475 532 (x)
170 505 56.5 ="
180 535 59.8 9‘
190 56.5 631 73
200 66.5 751 gl-,
210 69.8 78.8 =
240 79.8 9011 %
280 1051
290 108.8

Bold values are at Chemset Anchor Stud nominal Depths

For Sustained Loads MULTIPLY ¢N,. x 0.6

All data relevant for Non-Cracked Concrete, Dry, Wet and Flooded Holes

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Concrete service temperature limits effect, tension, X,

Service temperature (°C) -40°Cto +80°C

Xos 1.00

Table 2b-2 Concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 32 40 50

Xoe 0.89 0.89 100 100 116
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 2¢ - Concrete Edge distance effect, tension, X,,,

N
Anchor size, d, M10 M12 M16 M20 M24
Edge distance, e (mm)
40 047
50 053 048
55 056 0.50
€ 65 061 0.54 051
80 069 061 0.57 049
90 0.75 0.66 061 051
Xqe = 0.25 + 0.5%(e/h) 100 081 0.70 065 0.54 049
Wheree, <e<e, 120 092 0.80 073 0.60 054
e =15 135 1 0.86 0.79 0.65 0.57
=1
Note: Tabled values are based on the ]123 ] 0'19] g;g g%
nominal gﬁectl\{e depth., . 255 1 0.86
h shown in the installation details. 315 1
For other values of X,,, please use
equation shown above. Table 2d - Concrete anchor spacing effect, tension, X,
Anchor size, d, M10 M12 M16 M20 M24
Anchor spacing, a (mm)
40 0.57
50 059 057
65 0.62 059 058
80 0.64 062 0.60 057
100 068 0.65 0.63 059 0.57
130 0.74 0.70 067 063 0.60
140 0.76 07 069 0.64 061
a 150 0.78 0.73 0.70 0.65 0.62
200 087 0.80 0.77 0.70 066
X,s = 05 + a/(6*h) 270 1 091 0.86 0.76 071
Wherea <a<a 330 1 094 0.82 0.76
a - 3*hm T 375 1 0.87 0.80
¢ 510 1 0.90
Note: Tabled values are based on the 630 1
nominal effective depth,
h shown in the installation details.
For other values X,,, please use
equation shown above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, oN,,.
¢NUI‘C = ¢NUC *XI‘IS *XI‘IC *Xne *Xna
m Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN) where¢, = 0.67 for Gr 5.8 & Gr 8.8
Anchor size, d, M10 M2 M16 M20 M24
ChemSet” Anchor Stud Grade
5.8 Carbon Steel 189 281 53.9 813 78
ChemSet™ Anchor Stud
A4/316 Stainless Steel 198 295 St o 1262
ChemSet” Anchor Stud Grade
8.6 Carbon Steel 282 M9 821 1239 1795
Note: ¢, = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
Checkpoint ﬂ Design reduced ultimate tensile capacity, ¢N,,
oN,, = minimum of oN,,., ON,,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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® Ramset

ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Step 4 - Verify concrete shear capacity - per anchor
Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ =1/1.5 =0.67, f', = 32 MPa

Anchor size, d, Mi0 M2

M16

M20

M24

Effective depth, h (mm) 80-120 100 -145

125-190

160 - 240

190 - 290

Edge distance, e,,

40 44
50 6.4
65
80
100

100

145

208

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Concrete compressive strength effect, shear, X,

f', (MPa) 20 25 32 40 50
X 0.79 0.86 10 1 1.22
Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
X 1 1 12 15 2

Load direction effect,
conc. edge shear, Xvd

For single anchor fastening X,

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,

! ele, 1.0 1.2 14 1.6 18 2.0 2.2 24 2.6 2.8 3.0 3.2
~_[oerse X, 1.00 131 166 | 202 | 241 283 | 326 | 312 419 | 469 | 520 | 572
—_ *
X, = ele, *Jele,
a For 2 anchors fastening X,,
Z' ele, 1.0 1.2 14 1.6 18 2.0 2.2 24 2.6 2.8 3.0 3.2
ale,
v 1.0 067 | 084 | 103 1.22 143 1.65 1.88 212 | 236 | 262 | 289 316
15 075 | 093 112 1.33 1.54 177 | 200 | 225 | 250 | 276 | 303 331
\L”?"” 2.0 083 | 102 1.22 143 1.65 1.89 212 | 238 | 263 | 290 318 346
X,= 3%e+a *ele, 2.5 092 111 1.32 1.54 177 | 200 | 225 | 250 | 277 | 304 | 332 | 36l
v 3.0 1.00 1.20 142 1.64 1.88 212 237 | 263 | 290 318 346 | 376
6%en, 35 1.30 152 175 1.99 224 | 250 | 276 | 304 | 332 | 36 391
4.0 162 1.86 210 | 236 | 262 | 289 31 346 | 375 | 405
45 1.96 2.21 247 | 274 | 302 | 33 360 | 390 | 420
5.0 233 | 259 | 287 315 344 | 374 | 404 | 435
5.5 271 299 | 328 | 37 402 | 433 | 465
6.0 2.83 30 341 3.71 402 | 433 | 465
For 3 anchors fastening and more
X, = 3*e + a, +a, +a; +..+a,, *Jele
Cha k¥ m
3*n*e,,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 4¢ Reduced characteristic ultimate concrete pryout capacity, ¢V,,, (kN), ¢ =1/1.5 = 0.67, f'; = 32 MPa

Anchor size, d, M10 M2 M16 M20 M24
Effective depth, h (mm) 90 10 125 170 210
-40°Cto +80°C 33.8 55.7 891 135.6 189.2
1| ShearForce Table 4f Anchor at a corner effect, concrete edge shear, X,
<1 Note: For e,/e, > 1.25, X5 = 1.0
Failure Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
" wedge
Edge distance, e, (mm)
Concrete edges
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER
30 097 | 08 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
OVure = OVye "Kie Xog "Kie Ko

Checkpoint m Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *ch *Xne *Xna

Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, V. (kN) where¢, = 0.67

Anchor size, d, M10 M2 M16 M20 M24
Che'“s;gg:r‘::: Ss::; Grade 18 175 331 499 723
Chems;g::r%:‘: Sstt:gl Grade 175 260 509 768 ms3

Checkpoint B Design reduced ultimate shear capacity, oV,
¢VI.II' = minimum Of ¢VI.II'C' d)vurcp' ¢VI.IS

Check V*/¢V,, < 1.0,

if not satisfied return to step 1
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® Ramset

ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint ﬂ Check
N*/ON,, +V*/oV, <12,

if not satisfied return to step 1

Specifiy - Threaded Stud Anchors
Ramset™ ChemSet™ 101 PLUS with (Anchor
Size) grade 5.8 ChemSet™ Anchor Stud
(Anchor Stud Part Number) Drilled Hole
Depth to be
(h) mm.

Ramset™ ChemSet™ 101 PLUS Injection
with M16 grade 5.8 ChemSet™Anchor

Stud (CS16190GH). Drilled hole depth to
be 125mm. To be installed according to
Ramset” Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is

needed.
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet” Maxima"  Backioindex

SPIN CAPSULES - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related
Y@L 0629 P DOOG
Product fra
ChemSet” Maxima™ Spin Capsule is a heavy duty, acrylic S
capsule anchor.

Benefits, Advantages and Features
Design according to AS5216 (formerly TS101) and European design
method EN1992-4 (formerly TR029)

Certified Performance
European Technical Assessment EAD 330499 - Option 7.

No measuring, no mess, no waste:

- Adhesive is contained in pre-measured capsules. PI‘InCIpa| App|lcatI0nS

Versatile:

- Use in damp or flooded holes or even underwater. - Structural steel

= Machine hold down

Fast installation: « Factory fit out

- Cures in minutes and can be loaded in 20 min (at 20°C).

- Fencing
High bond strength: « Stadium seating
- Acrylic adhesive. - Balustrades

- Signs

High corrosion resistance:

(See page 20 and 21, = Applications requiring a set number of fixings

Rated for Sustained Loading

VOC Compliant B
Recommended Installation Temperatures

Installation Minimum Maximum
Substrate 0°C 35°C
Service Temperature Limits
-40°C to 80°C
1. Drill recommended diameter and depth hoIe Setting Times

2. Important: Use Ramset™ Dustless Drilling System to ensure holes are
clean. Alternatively, clean dust and debris from hole with stiff wire or

Temperature of Curingtimeindry | Curingtime in wet

nylon brush and blower in the following sequence: blow x 4, brush x 3, base material T AT
blow x 4, brush x 3, blow x 4. > +0°C 5h 10h

3. Insert correct size Spin capsule into the hole. .

4. Using appropriate driver accessories, drive the ChemSet” Anchor Stud 2 +5°C 1h 2h
into the hole using a hammer drill (on rotation). > +20°C 20 min 40 min

5. Cure as per setting times. > +30°C 10 min 20 min

6. Attach fixture and tighten nut in accordance with recommended
tightening torque.
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ChemSet” Maxima

SPIN CAPSULES - NON-CRACKED CONCRETE

Installation and performance details: ChemSet” Maxima™ and ChemSet™ Anchor Studs

Installation Details Optimum dimensions*
Anchor . ) Anchor
size, d, 3r|lled hole Fllxture hole effective Tightening . Anchor spacing, a, Concrete substrate
(mm) iameter, d,, | diameter, d; depth,h | torque, T. (Nm) Edge distance, e, (mm) e thickness, b, (mm)
(mm) (mm)
(mm)
M10 12 12 90 20 135 270 120
M12 14 14 110 40 165 330 140
M16 18 18 125 80 187 375 160
M20 22 22 170 120 255 510 220
M24 26 26 210 180 315 630 270

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

Reduced Characteristic Capacity#

Anchor Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs Non-Cracked Concrete
size, d, . . . Tension, N, (kN)**
(i) Shear, Tension, Shear, Tension, Shear, Tension, e e e T
OV, (kN) ON, (kN)*** OV, (kN) ON, (kN)*** OV, (kN) ON, (KN)*** g
20 MPa 32 MPa 40 MPa
M10 1.8 18.9 175 28.2 14.2 19.8 18.8 215 238
M12 175 281 26.0 419 211 295 276 315 34.8
M16 331 53.9 50.9 8211 414 577 419 478 52.8
M20 499 81.3 76.8 1239 624 871 676 77 85.2
M24 723 1178 ms3 1795 904 126.2 1003 143 1264

**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N, x 0.5

***Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate steel tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x = 0.67 for Gr 5.8 & Gr 8.8

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,. and oN,,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +80°C

All data relevant for Non-Cracked Concrete - DO NOT USE IN FLOODED HOLES

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Capsule Dimensions (mm) To suit ChemSet™ Anchor Stud Capsule Part No.
Capsule Dimensions (mm) Capsule length, L Anchor Size, d, Effective depth, h (mm)
1 80 M10 90 CHEM10
13 95 M12 10 CHEM12
17 95 M16 125 CHEM16
215 15 M20 150 CHEM2024
215 15 M24 160 CHEM2024

ENGINEERING PROPERTIES
ChemSet” Anchor Studs and Threaded Rod

Stainless Steel High Corrosion Resistance
Grade 8.8 Threaded Rod HCR Grade I.452%/1.4565 Threaded Rod Section
Anchor Size, d, Shank Stressed Yield Shank Stressed Yield modulus Z
diameter, d, Area (mm?) Strengthf, | UTSf,MPa | diameter, d, Area (mm?) Strengthf, | UTSf, MPa (mm?)
(mm) MPa (mm) MPa

M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M12 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2775
M20 177 245 640 800 172 2324 450 650 5409
M24 21.2 353 640 800 20.7 336.5 450 650 9355

Engineering Properties” for ChemSet™ Anchor Studs Grade 5.8 and AlSI 316 Stainless Steel in the SARB ANZ on page 141,
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™ ] ™
ChemSet” Maxima

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

120

100

Notes:
- Shear Limited by Grade 5.8 steel capacity
- Tension limited by concrete capacity

- No edge or spacing effects
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Design tensile action effect, N* (KN)

I I I
0 10 20 30 40 50 60 70 80

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20 M24
Min. Anchor Spacing - a, 45 55 65 85 105
Min. Edge Distance - e, 45 55 65 85 105

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers" table for ChemSet Anchor Studs page in the SARB ANZ on page 141.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN, (kN), ¢, =1/1.5 = 0.67, f', = 32 MPa

Combined pull-out and concrete cone resistance - oN,,

Anchor Size, d, M10 M12 M6 M20 M24
Drilled Hole Dia, d, (mm) 12 14 18 22 26
Effective Depth, h (mm)

90 215

10 315

125 478

170 Al

210 143

For Sustained Loads MULTIPLY ¢N,. x 0.6

All data relevant for Non-Cracked Concrete

DO NOT USE IN FLOODED HOLES

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b-1 Concrete service temperature limits effect, tension, X,

Service temperature (°C) -40°Cto +80°C
Xos 1.00
Table 2b-2 Concrete compressive strength effect, tension, X,
f'c (MPa) 20 25 32 40 50
Xoe 0.88 093 100 m 118
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™ ] ™
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STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, M10 M12 M16 M20 M24
Edge distance, e (mm)

45 050

50 053

55 0.56 0.50

e 65 0.61 0.54 0.51

85 0.72 0.63 0.59 0.50

90 0.75 0.66 0.61 0.51
Xy = 0.25 + 0.5%(e/h) 105 0.83 0.72 0.67 0.55 0.50
Wheree, <es<e, 120 092 0.80 0.73 0.60 0.54
e =15 135 1 0.86 079 065 057
Notel: Tabled vglues are based on the 165 1 0.91 0.74 0,64
nominal gffectlv_e depthf . 187 : 080 070
h shown in the installation details. For other ' '
values of X,,, please use equation shown 255 ! 086
above. 315 1

420

Table 2d - Concrete anchor spacing effect, tension, X,,

Anchor size, d, M10 M2 M16 M20 M24
Anchor spacing, a (mm)
45 0.58
55 0.60 0.58
65 0.62 059 0.58
85 0.65 0.62 0.61 058
105 0.69 0.65 0.64 0.60 0.58
130 0.74 0.70 0.67 0.63 0.60
a 140 0.76 0.7 0.69 0.64 0.61
150 0.78 0.73 0.70 0.65 0.62
X,a = 05 + a/(6*h) 200 0.87 0.80 0.77 0.70 0.66
Wherea, <a<a, 270 1 0.91 0.86 0.76 0.71
a,=3h 330 1 0.94 0.82 0.76
Note: Tabled values are based on the 375 1 0.87 0.80
nominal effective depth, 510 1 0.90
h shown in the installation details. For other 630 1
values X,,, please use equation shown
above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, ¢N,,,
¢NUI‘C = ¢NUC *XHS *ch *Xne *xna
Verify anchor shear capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN) where ¢,, = 0.67 for Gr 5.8 & Gr 8.8
Anchor size, d, M10 M2 M16 M20 M24
ChemSet” Anchor Stud Grade
5.8 Carbon Steel 189 281 53.9 81.3 178
ChemSet™ Anchor Stud
A4/316 Stainless Steel 198 295 517 & 1262
ChemSet™ Anchor Stud Grade
8.8 Carbon Steel 28.2 419 821 1239 1795
Note: ¢, = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
Checkpoint E Design reduced ultimate tensile capacity, ¢N,,
ON,, = minimum of ¢N,., ON,,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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STRENGTH LIMIT STATE DESIGN

Step 4 - Verify concrete shear capacity - per anchor
Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ = 1/1.5 = 0.67, f', = 32 MPa

Anchor size, d, M10 Mi12 M16 M20 M24
Effective depth, h (mm) 90 110 125 170 210
Edge distance, e,
45 53

55 74

65 10.0

85 15.6

105 221

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 32 40 50
Xee 0.79 0.86 1.0 m 1.22

Table 4c - Concrete load direction effect, concrete edge shear, X4

Angle, o° 0-55 60 70 80 90-180
X 1 1 12 15 2

- Ol ST 0
Load direction effect,
conc. edge shear, Xyd

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,,

spn}s Joyouy - Burioyosuy [eaiway)

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2

Xe 1.00 131 1.66 2.02 2.4 2.83 3.26 3.72 419 4.69 5.20 5.72

b,>1,5.¢e

X, = ele, *Jele,

For 2 anchors fastening X,,

< ele, 1.0 1.2 14 16 1.8 2.0 2.2 24 26 28 3.0 3.2
ale,

v 1.0 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316

bt 15 075 | 093 | w2 [ 133 [ 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331

2.0 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

X.= 3*e+a *ele, 25 092 i 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 38

e 3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376

m 35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 39

4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420

5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435

55 a1 | 299 | 328 | 37 | 402 | 433 | 465

6.0 283 | 31 34 | 371 | 402 | 433 | 465

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,

Xee = *fele,

3*n*e,,

b,>1,5.e
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Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67, ', = 32 MPa

Anchor size, d, M10 M12 M16 M20 M24
Effective depth, h (mm) 90 10 125 170 210
-40°Cto +80°C 430 63.0 955 154.2 228.6

Table 4f Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, X5 = 1.0

e | Shear Force

Chemical Anchoring - Anchor Studs

Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
~ iedge Edge distance, e, (mm)
Cor%reter edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 1.00 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 1.00 1.00 1.00 086 | 0.77 067 | 052 | 044 | 039 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 0.86 | 065 | 053 | 048 | 042 | 038
200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 086 | 0.67 | 058 | 049 | 042
300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 0.55
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
q)vurc = ¢Vuc *ch *de *Xve *Xvs

Checkpoint m Design reduced ultimate concrete pryout capacity, ¢V,
¢VI.II'CP = ¢Vucp *XHC *Xne *Xna

Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN) where ¢, = 0.67

Anchor size, d, M10 M12 M16 M20 M24
ChemSet” Anchor Stud Grade
5.8 Carbon Steel 1.8 175 331 499 72.3
ChemSet™ Anchor Stud
A4/316 Stainless Steel 142 21 ad 624 904
ChemSet” Anchor Stud Grade 175 260 509 768 3

8.8 Carbon Steel

Checkpoint E Design reduced ultimate shear capacity, ¢V,
¢Vur = minimum Of d)vurcl ¢VUI'CP’ ¢VUS

Check V*/¢V,, < 1.0,

if not satisfied return to step 1
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ChemSet” Maxima”

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint ﬂ Check
N*/¢N,, +V*/$V, <12,

if not satisfied return to step 1

Specifiy - Threaded Stud Anchors
Ramset™ Maxima with (Anchor Size) grade

5.8 ChemSet™ Anchor Stud (Anchor Stud
Part Number) Drilled Hole Depth to be (h)
mm.

Example
Ramset” Maxima Spin Capsule with
M16 grade 5.8 ChemSet”Anchor Stud
(CS16190GH). Drilled hole depth to be
125mm. To be installed according to
Ramset” Installation Instructions.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
Introduction

CHEMICAL ANCHORING - THREADED INSERTS

Introduction In addition, the ability to select architectural grade bolt heads makes
Ramset™ Threaded Inserts ideal for facade and balustrade systems where
aesthetics may be a specific requirement.

The Ramset” post-installed Threaded Insert system features a CAD
optimised multicone design for high performance in shallow embedment
depths. The system features an integrated splined segment to prevent
rotation when torque is applied and a sealed centering cap to protect the
internal thread from dust and resin.

The key advantage of Ramset™ chemical anchoring is that it does not impact
an expansion stress on the surrounding substrate. This makes chemical
anchoring ideal for close to edge fixings or for close anchor spacing.

The New Generation Threaded Inserts are available in High

Performance Grade 5.8 Carbon Steel or AlSI 316 Stainless Steel and

are designed to be installed with the Fast curing ChemSet™ 801 Xtrem”,
Epcon™ C6 PLUS or Extra Heavy Duty ChemSet™ Reo 502" Plus chemical
injection systems. By utilising a chemical injection system, material and
labour costs can be reduced as well as reducing installation error. The
optimised shallow embedment reduces the chance of drilling into rebar and
maximises installation options in thin slab applications.

The ability of Ramset™ ChemSet™ Reo 502" Plus, Epcon” C6 PLUS and
ChemSet™ 801 Xtrem™ XC? chemical anchoring to sustain cyclic tensile loads
relies on adhesive bond, not on preload or tightening torque. The adhesive
bond does not deteriorate or change over time making Ramset” chemical
anchors ideal for cyclic and vibrating load cases.

Ramset” Threaded Inserts finish flush with the surface of the substrate,
leaving no protrusions when not in use, making them ideal for removable or
temporary applications. The Threaded Insert accepts metric machine bolts
or threaded rod maximising design opportunities.
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Threaded Inserts

CHEMICAL INJECTION - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

L 9 VOPOVIEY
L]

Product =
Threaded Inserts are internally threaded steel fixings and are installed

using injection systems ChemSet" Reo 502" PLUS, Epcon” C6 PLUS or

ChemSet" 801 Xtrem™XC2. Once installed, any threaded bolt is used to

secure the fixture to concrete.

Benefits, Advantages and Features
Suitable for structural loads:

High Performance Grade 5.8 Carbon Steel. H H H H
High Performance AlSI 316 Stainless Steel for Coastal or fresh water Prl nclpal Appl |cat|0ns
applications. - Machinery hold down .
- Structural steel connections
Greater security: . Seating
High loads in shallow holes in thin slabs. - Hand Rails

spIasu| papeay] - buiioysuy [eaiway?

- Balustrade posts
- Removable fixings

Versatile:

- Anchor in dry, damp, wet and flooded holes.

- Anchors in carbide drilled and diamond cored holes.

- Zinc Plated for indoor or dry climates.

- Supplied with plastic cap to protect threads during installation.

Setting Times

ChemSet™ Reo 502" PLUS (aus ONLY)
Installation temperature limits:
-Substrate: 5°Ct0 40°C

Load should not be applied to anchor until the
chemical has sufficiently cured as specified

Fast installation: Service temperature limits:

- Chemical Injection System -Adhesive: 10°C10 40°C 40 CoroC
Protective cap Temperature_ of base Cartridge Gel Time Curing time in dry and
material Temperature wet concrete
- Shallow embedment depths 5°C Minimum 10°C 300 min 24h
10°C 10°C 150 min 18h
Ramset Design Method: 15°C 15°C 40 min 12h
. . P 20°C 20°C 25 min 8h
Uses technical data validated from testing in ANZ concrete 2B 25 W8 min oh
30°C 30°C 12 min 4h
. 40°C 40°C 6 min 2h
Insta I Iat| on Note: Cartridge temperature minimum +10°C
Epcon“ €6 PLUS (Nz onLY) Load should not be applied to anchor until the
Installation temperature limits: chemical has sufficiently cured as specified.
-Substrate: 5°Ct0 40°C Service temperature limits:
-Adhesive: 10°Ct0 40°C -40 "Cto70°C
Temperature of base Cartridge Gel Time Curing time in dry
material Temperature and wet concrete
5°C Minimum 10°C 300 min 24h
10°C 10°C 150 min 18h
15°C 15°C 40 min 12h
=it 8 - : s : 20°C 20°C 25 min 8h
g e i ne = S 25°C 25°C 18 min 6h
) o EE— 30°C 30°C 12min 4h
1. Drill or core hole to specified diameter and depth 40°C 40°C 6 min 2h
2 Important: Use Ramset” Dustless Drilling System to ensure holes are clean. Note: Cartridge temperature minimum +10°C

Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2,
blow x 2.

3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of
adhesive to waste until colour is grey with no streaks

Load should not be applied to anchor until the
chemical has sufficiently cured as specified
Service temperature limits:

-40 "Ct080°C

ChemSet" 801 Xtrem™XC?
Installation temperature limits:
-Substrate: 5°Ct0 40°C
-Adhesive: 5°Cto 40°C

4. Insert tip of nozzle to bottom of hole and dispense adhesive Temperature of base P — Curingtimeindry | Curing time in wet
‘ material concrete concrete
5. Fill hole to abouF 2/3 fuII. . . . W5 S0 20 min 280 min
6. Insert threaded insert with rotating motion to release trapped air 6°C - 10°C 40 min 180 min 360 min
7. Wait until adhesive has fully cured before loading (see Working Time / ;% é%% ‘85[’:;[:‘ 1928 o fgg mn
Loading Time chart for each adhesive) 31°C - 40°C 4 min 60 min 120 min
Refer to Technical Data Sheet and MSDS available from www.ramset. Note: Cartridge temperature minimum +5°C

com.au, for precautions and further detailed installation instructions
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Threaded Inserts

CHEMICAL INJECTION - NON-CRACKED CONCRETE

Installation and performance details:
Threaded Inserts with ChemSet" Injection - Reo 502" PLUS, Epcon” C6 Plus and 801 Xtrem™XC?

Installation details Optimum dimensions
- - - - Concrete
Anchor size, | prilled hole | Fixture hole Anchor UEALETE | LG Anchor* Edge* substrate
d, (mm) diam.,d, | diameter,d, | effective torque, 58 | - torque, 8.8 spacing, a, | distance, e, | thickness, b,
G T depth, h (mm) A4 316 Bolt T, | grade BoltT, ) G (mm)
’ (Nm) (Nm)

M8 14 10 60 10 15 120 60 100
M10 20 12 65 22 30 130 65 100
M12 24 15 75 36 70 150 85 125
M16 28 20 125 80 120 250 125 180
M20 35 24 170 120 200 340 170 240

* For anchor spacings less than the optimum, please contact your local Ramset Engineer.
Reduced Characteristic Capacity#

Gr 5.8 Carbon Steel Gr 316 Stainless Steel Concrete
ChemSet™ Reo 502" Plus & Epcon™ - 2T
Anchorsize | Threaded | o292 | hyeggeq | Theaded C6 Pus I
d, (mm) Insert : Insert X Tension, oN,, (kN)** *
Tension, Tension, : :
Shear, ¢V, oN Shear, ¢V, oN Concrete compressive Concrete compressive strength,
(kN) (kN):i* (kN) (kN)::** strength, f', i
20 MPa 25MPa | >32MPa >20 MPa
M8 74 144 91 185 1l 15 12.2 1l
M10 11.6 23.2 14.9 29.6 16.2 16.8 178 16.2
M12 16.9 336 21.6 432 19.7 20.4 21.6 19.7
M16 312 624 408 81.5 51.0 53.0 56.1 51.0
M20 488 974 - - 100.1 104.1 110.1 100.1

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.6 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.55

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.8 and N, = Characteristic ultimate steel tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.57

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,, and ¢N,,

All data relevant for Non-Cracked Concrete.

DESCRIPTION AND PART NUMBERS

T, Dri.IIed hole Overall Effective Thread : Part Number.

d, (mm) diam., d, Length, L Length, L, Length, L, Zinc Stainless
(mm) (mm) (mm) (mm) 5.8 grade | Steel AISI 316
M8 14 60 60 25 062770 062860
M10 20 65 65 32 062480 062960
M12 24 75 75 38 062760 063100
M16 28 125 125 50 062800 051175
M20 35 170 170 63 062810

ENGINEERING PROPERTIES

Carbon Steel Stainless Steel
Anchor size, Yield Min. Tensile Yield Min. Tensile
d, Strength, f,, | Strength,f, | Strength,f, | Strength, f,
(MPa) (MPa) (MPa) (MPa)
M8 420 520 350 650
M10 420 520 350 650
M12 420 520 350 650
M16 420 520 350 650
M20 420 520
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STRENGTH LIMIT STATE DESIGN

- Select Anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram
Table 1b Absolute minimum edge distance and anchor spacing values, e,, and a,, (mm)

120
Notes:
- Shear limited by Grade 5.8 steel capacity.
- Tension limited by concrete capacity

100 using nominal depths.

- No edge or spacing effects.
-f'c =20 MPa

80—

60

40—

Design tensile action effect, N* (kN)

20

0 T T T T
0 10 20 30 40 50 60

Design shear action effect, V* (kN)

Anchor size, d, M8 M10 M12 M16 M20
Effective depth, h (mm) 60 65 75 125 170
em 40 45 55 65 85
am 40 45 55 65 85

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Threaded Inserts

STRENGTH LIMIT STATE DESIGN

Chemical Anchoring - Theaded Inserts

Checkpoint ﬂ

Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (KN), ¢, = 0.6, ', = 20 MPa

Anchor Size, d,

M8

M10

M12

M16

M20

Drilled Hole Dia, d, (mm)

14

20

24

28

35

Effective Depth, h (mm)

60
65
75
125
170

1

16.2

19.7

51.0

100.1

NOTE: When Using ChemSet™ 801 Xtrem™ - WET HOLES: Multiply ¢N,, * 0.6

When Using ChemSet™ Reo 502" Plus and Epcon” C6 Plus - WET HOLES: Multiply N, * 0.7

Table 2b-1 Concrete service temperature limits effect, tension, X,

.Anchor size, dy - Epcon” C6 PLUS ChemSet™ Reo 502" Plus ChemSet™ 801 Xtrem™
Service temperature (°C)
-40°C to +40°C 100 1.00 1.00
-40°Cto +70°C 100 1.00 0.90
-40°C to +80°C N/A N/A 0.90
Table 2b-2 Concrete compressive strength effect, tension, X,
f', 20 25 32 40 50
801 Xtrem™XC? - X,, 1 1 1 1 1
Reo 502 PLUS-X,. 1 104 110 110 110
Epcon C6 PLUS - X, 1 104 110 110 110
Table 2c¢ - Edge distance effect, tension, X,
Anchor size, d, M8 M10 M12 M16 M20
Edge distance, e (mm)
40 0.75
45 0.81 0.77
55 0.93 0.88 0.80
65 1 1 0.90 0.65 0.55
85 1 0.76 0.63
90 079 0.65
100 0.85 0.70
125 1 0.80
150 091
170 1
Table 2d - Anchor spacing effect, tension, X,
For single anchor design, X, = 1.0
Anchor size, d, M8 M10 M12 M16 M20
Anchor spacing, a (mm)
40 0.67
45 0.69 0.67
55 073 0.71 068
65 0.77 0.75 0.72 0.63
85 0.85 0.83 0.78 0.67 0.60
100 092 0.88 0.83 0.70 0.65
120 1 0.96 0.90 0.74 0.68
130 1 093 0.76 0.69
150 1 0.80 0.72
200 0.90 0.79
250 1 0.87
300 094
340 1

(I)Nurc = ¢Nuc * an * ch

* Xne * Xna

Design reduced ultimate concrete tensile capacity, ON,,.
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STRENGTH LIMIT STATE DESIGN

m Verify anchor tensile capacity - per anchor

Table 3a - Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN), ¢, = 0.8

Anchor size, d, M8 M0 M12 M16 M20
Threaded Insert

Grade 5.8 Carbon Steel 144 232 336 624 914
Threaded Insert

A4/316 Stainless Steel 185 296 132 815 ’

Step 3b - Reduced characteristic ultimate bolt steel tensile capacity, oN;; (kN)
Establish the reduced characteristic ultimate bolt steel tensile capacity, dN, from literature supplied by the specified bolt
manufacturer. For nominal expected capacities of bolts manufactured to ISO standards, refer to Pg 322

Checkpoint H Design reduced ultimate tensle capacity, oN,,
¢Nur = minimum Of (I)Nurc, ¢Nus,¢Ntf
Check N*/ ¢N,, <1,

if not satisfied return to step 1

spIasu| papeay] - buiioysuy [eaiway?

n Verify concrete shear capacity - per anchor

Table 4a - Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN) ¢, = 0.6, f'. = 20 MPa
Anchor size, d, M8 M10 M12 M16 M20
Effective depth, h (mm) 60 65 75 125 170

Edge distance, e,,

40 2.3

45 31

55 45

65 6.6

85 1.3

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4b - Concrete compressive strength effect, shear, X,

: f', (MPa) 20 25 32 40 50
- X 1 1 i 126 134
N Table 4c - Load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
Load direction effect, X 1 11 12 15 2

conc. edge shear, Xyd
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STRENGTH LIMIT STATE DESIGN

Table 4d - Anchor spacing and edge distance effect, concrete edge shear, X,

42 & For single anchor fastening X,

g ele, 0 (121416 |18 ]20]22| 24|26 |28 |30/ 32
= ! Qbam_e X, 100 | 131 | 166 | 202 | 241 | 283 | 3.26 | 3.72 | 419 | 469 | 520 | 572
=
2 X.=ele,*ele,

8 For 2 anchors fastening X,

I'E ele, 10 12 14 16 18 20 | 22 | 24 | 26 | 28 | 30 | 32
[ ale,

g’ 10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
= 15 075 | 093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331
_g \Lbam_e 20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

[T} 25 092 | W | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361
& X.= 3*e+a *ele, 30 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
— 6*e, 35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 39
O 40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

& 45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
_¢=-’ 50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
() 55 271 | 299 | 328 | 371 | 402 | 433 | 465

6.0 283 | 3m | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more X,

*,
3*e + a, +a, +a; +...+a,,

Xee = *fele,

3*n*e,,

Table 4f Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, X, = 1.0

e1_|| .~ Shear Force Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
— Edge dustance, e, (mm)
. 25 0.86 0.77 0.70 0.58 053 0.49 041 0.37 0.35 0.34 0.32 0.32
- mggg 30 0.97 0.86 078 0.64 0.58 0.52 043 0.38 0.36 0.34 0.33 0.32
L' 35 1.00 0.95 0.86 0.69 0.63 0.56 0.46 0.40 0.37 0.35 0.33 0.32
Concrete edges 50 1.00 100 1.00 0.86 077 0.67 0.52 0.44 0.39 0.37 0.35 0.33
ANCHOR AT A CORNER 60 1.00 100 1.00 0.97 0.86 0.75 0.57 047 0.41 0.38 0.36 0.34
75 1.00 1.00 100 1.00 1.00 0.86 0.64 0.51 0.44 041 0.37 0.35
125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 053 0.48 0.42 0.38
200 1.00 100 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.58 0.49 0.42
300 1.00 1.00 100 1.00 1.00 1.00 100 1.00 0.86 0.72 0.58 0.49
400 1.00 100 1.00 1.00 1.00 100 100 1.00 1.00 0.86 0.67 0.55
500 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 0.77 0.61
600 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 0.86 0.67
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86

. Design reduced ultimate concrete edge shear capacity, ¢V,
Checkpoint n g g pacity, ¢

(I)Vurc = ¢Vuc * xvc * de * xve * xvs
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Threaded Inserts

STRENGTH LIMIT STATE DESIGN

m Verify anchor shear capacity - per anchor

Table 5a - Reduced characteristic ultimate steel shear capacity, oV, (kN), ¢, = 0.8

Anchor size, d, M8 M10 M12 M16 M20
Threaded Insert

Grade 5.8 Carbon Steel 4 6 16.9 312 488
Threaded Insert

A4/316 Stainless Steel o 19 216 408

Step 5b - Reduced characteristic ultimate bolt steel shear capacity ¢V (kN)
Establish the reduced characteristic ultimate bolt steel shear capacity, ¢V from litrerature by the specified bolt manufacturer.
For nominal expected capacities of bolts manufactured to ISO Standards, refer to page 322.

. Design reduced ultimate shear capacity, ¢V,
cnecint [ G5 minimum o W, Vo, OV

Check V*/¢V, <1,
if not satisfied return to step 1

m Combined loading

Checkpoint n Check N*/¢N,, + V*/¢V,, <12,

if not satisfied return to step 1

Example
Ramset” Threaded Insert Chemical
Injection
Threaded Insert M12 (062760)

Specify

Ramset™ Threaded Insert Chemical Injection

Threaded Insert (Size) (Part number)
Injection System (Type) (Part number)
Maximum fixed thickness to be (t) mm.

ChemSet"Reo 502" Plus (RE0502P600)
Maximum fixed thickness to be 8 mm.
To be installed in accordance with Ramset™
Installation Instructions.
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u
Introduction o e

CHEMICAL ANCHORING - REINFORCING BAR ANCHORING

Chemical Anchoring ,;r;,f:

Reinforcing | Bar
Anchorage "

n.-—ll-"-" \ 5

Chemical Anchoring - Reinforcing Bar Anchorage

The following section applies to reinforcing bar in anchorage applications. For
structural post-installed reinforcing bar designs intended to comply with AS3600, o v, e v e v v
please refer to the section titled Chemical Anchoring Reinforcing Bar to AS3600 & S S S o
AS5216.
Reinforcing bar complying with the requirements of grade 500 according to
current revision of AS/NZS 4671.

Reidbar™ Continuously threaded reinforcing bar.

Design requirements for shallow anchorage of reinforcement relating to
Safety Critical Applications and AS5216 or EN1992-4,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet Reo 502" PLUS  beckboindex

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE AVAILABLE IN AUSTRALIA ONLY

(New Zealand refer to EPCON™ C6 PLUS range)

GENERAL INFORMATION

Performance Related Installation Related

Aml; X

& & &
Product

™ ™ . * CRAGKED FLOODED HOLE

ChemSet” Reo 502" PLUS i a heavy duty pure Epoxy for m 100 :@: &ies e
anchoring threaded studs and reinforcing bar into cracked u‘ uwl
and uncracked concrete.
Compliance

European Technical Assessment (option 1) - ETA-18/0675

Design according to:

- AS5216 (formerly TS101)

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where i
a greater range of anchor layout detail is needed. g e S N e e N N e N e
Benefits, Advantages and Features
- European Technical Approval 001 Part 5-option 1

Reo 502..

Firn oy

abeoyouy Jeg buiaiojuidy - burioyauy [ealway)

- 100 year working Life L L
Greater productivity: PrlnC|pa| Appllcatlons
- Anchors in dry, damp, wet or flooded holes - Threaded Studs
- Easy dispensing even in cold weather - Starter Bars
Greater security: - Threaded Inserts
. Strong bond - Over-head installation
- Rated for sustained loading - Steel Columns
Versatile: - Hand Rails
- Anchors in carbide drilled and diamond drilled holes* - Road Stitching
- Cold and temperate climates
Greater safety:
. Low odour Recommended Installation Temperatures
- VOC Compliant Minimum Maximum
Substrate 5°C 40°C
Adhesive 10°C 40°C
Installation
Service Temperature Limits
-40°C to 70°C
L .
i i E .. ¢ Setting Times
& G| Tt St | e | et
' i -1{ B P concrete
(2] | 0 == 5°C Minimum 10°C 300 min 2h
1. Drill recommended diameter and depth hole. 10°C 10°C 150 min 18h
2. Important: Use Ramset Dustless Drilling System to ensure holes are clean. 15°C 15°C 40 min 12h
Alternatively, clean dust and debris from hole with stiff wire or nylon brush and blower 20°C 20°C 25 min 8h
in the following sequence: blow x 2, brush x 2, blow x 2, brush x 2, blow x 2. 25°C 25°C 18 min 6h
3. Screw mixing nozzle onto cartridge and dispense adhesive until colour is uniform 30°C 30°C 12 min 4h
light grey ( 2-3 trigger pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 40°C 40°C 6 min 2h
the hole depth slowly, ensuring no air pockets form. Note: Cartridge temperature minimum +10°C

4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole while turning.
5. Allow ChemSet” Reo 502" PLUS to cure as per setting times. Note
*Performance of cored & oversized holes was not included in the ETAG test
program and therefore is based on testing conducted at Ramset™ Product
Engineering Laboratory.
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ChemSet Reo 502" PLUS

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.56 and N,, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.6

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.8 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.56

#Note: Design Tensile Capacity ¢N,, = minimum of oN,, and N,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +70°C

All data relevant for Dry, Wet and Flooded Holes

For optimised performance data, please use Ramset iExpert Anchoring Software.

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE AVAILABLE IN AUSTRALIA ONLY
o [Installation and performance details: ChemSet” Reo502" PLUS and Reinforcing Bar
(=1)
(]
S
= Anch Optimum dimensions* Reduced Characteristic Capacity #
g . Drilled Hole ne .or Concrete Gr 500 Rebar - Steel Non-Cracked Concrete
Anchor Size, . Effective Edge* Anchor .
= diam., d, ) ; substrate . Tension, oN,, (kN)**
- d, (mm) Depth, h distance, e, | spacing, a, X Tension, Shear, ~ -
(- (mm) (mm) (mm) (mm) thickness, by, N, (kN V.. (k) Concrete compressive strength, f',
a (mm) Mo W 20 MPa 32 MPa 40 MPa
g 10 14 90 135 270 115 314 214 204 21.2 218
Q 12 16 10 165 330 140 452 30.8 299 311 320
2 16 20 125 187 375 160 804 54.8 38.2 436 448
= 150 225 450 190 50.2 63.5 672
‘D 20 25 1256 85.7
o 170 255 510 215 60.5 741 76.2
1 180 270 540 215 66.0 83.5 92.7
24 32 180.8 123.3
g’ 210 315 630 275 831 105.2 116.8
"= 240 360 720 320 1015 ms 4.7
32 40 3216 219.3
_g 300 450 900 380 134.0 1394 143.4
[X]
=
=T
©
2
£
-7
N —
(&)

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet Reo 502 PLUS 600m| RE0502P600

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 24 32

Drilled Hole Dia, d, (mm) 14 16 20 25 32 40
Stress Area, A, (mm?) 785 13 201 314 491 804

Yield Stress, f,, (MPa) 500 500 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 39.3 56.5 1005 1570 226.0 402.0

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet Reo 502 PLUS

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

AVAILABLE IN AUSTRALIA ONLY

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

160 =
. Notes:
& 10 ¢ - Shear Limited by Grade 500 Rebar steel capacity
. - Tension limited by concrete capacity
= 120 o using nominal depths
E - No edge or spacing effects
@ 100 = -fc=32MPa
o
=
S 80 =
2
7]
§ 60 =
>
Z 40 - 2%
e 2

20 = 16

12
10
0 T T T T T 1
0 25 50 100 150 200 250

300

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Rebar size, db 10 12

16

20 24 32

&,y 10 40

40

50 50 70

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm)

Preferred h = h,, otherwise,
h = Le - t

t =total thickness of material(s) being fastened.

Substrate thickness b,, (mm)

Anchor Stud Size (mm)

10 12 16 20

h +30mm =100mm h+(2xd,)

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet Reo 502 PLUS

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN AUSTRALIA ONLY

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN, (kN), ¢, = 1/1.8 = 0.56, f', = 32 MPa

Combined pull-out and concrete cone resistance - ¢N,, Concrete Cone
Rebar Size, d, 10 12 16 20 24 32 Resistance -
Drilled Hole Dia, d, (mm) 14 16 20 25 32 40 ONuce
Effective Depth, h (mm)
70 16.5 20.2
80 18.9 247
90 21.2 255 295
100 236 283 34.6
10 26.0 311 39.9
120 283 34.0 41.8 454
125 295 354 43.6 483
140 33.0 39.6 488 513
150 354 425 52.3 65.3 63.5
160 378 453 55.8 69.7 70.0
170 4011 481 59.2 741 76.6
180 42.5 510 62.7 784 941 83.5
190 448 53.8 66.2 82.8 99.3 905
200 472 56.6 69.7 871 104.6 978
210 595 732 915 109.8 105.2
240 68.0 83.6 104.6 1255 ms 1285
210 941 176 1411 1255 1534
280 976 122.0 146.4 1301 162.0
300 104.6 130.7 156.8 139.4 179.6
320 ms 1394 1673 148.7 1979
350 152.5 183.0 162.6 2264
400 174.3 2091 1859 276.6
450 2352 2091 3300
500 2614 2323 386.5
560 260.2 4581
640 2974 559.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,.,
Cracked Concrete Effect - X, Xoer
where ¢N,, = ¢N,, (from Table 2a) where¢N,,
Rebar Size, d, 10 2 [ w8 [ 2 | 2 32 =0N,,
f'c (MPa) (from Table 2a)
201050 085 o7 | o | o | on 081 070
Bold values are at Chemset Anchor Stud nominal Depths
For Sustained Loads MULTIPLY ¢N,, x 0.6 (100 years) or ¢N,. x 0.72 (50 years)
All data relevant for Dry, Wet and Flooded Holes
For Non-cracked concrete X,, = 1.0
Calculate N, for both ¢N,, and ¢N,.. then choose the minimum - Refer to Checkpoint 2
Table 2b-1 Concrete service temperature limits effect, tension, X,
Service temperature limits effect, tension, X, Xus
where N, = ¢N,, (from Table 2a) where¢N,,
Rebar Size, d, 10 2 [ . | 2 | x 32 =N,
Service temperature (°C) (from Table 2a)
-40°Cto +70°C 100 1.00
Table 2b-2 Concrete compressive strength effect, tension, X,
Cracked & Non-Cracked Concrete - X, X
where N, = ¢N,, (from Table 2a) where¢N,,
Rebar Size, d, 10 2 | w8 | 2 | 2 32 =N,
f'c (MPa) (from Table 2a)
20 0.96 0.96 0.96 0.96 0.96 0.96 0.79
25 098 0.98 0.98 0.98 0.98 0.98 0.88
32 100 1.00 100 100 100 100 1.00
40 1.03 1.03 1.03 1.03 1.03 1.03 112
50 1.05 105 105 105 105 105 125

202
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet Reo 502 PLUS
STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, 10 12 16 20 24 32
Edge distance, e (mm)
40 047 043 041
45 0.50 045 043
50 0.53 0.48 0.45 040 0.36
8 55 0.56 050 047 041 0.38
65 0.61 0.55 0.51 044 0.40
70 0.64 0.57 053 0.46 042 0.36
Xpe =025 + 0.5%(e/h) 80 0.69 0.61 0.57 049 044 0.38
Wheree, <e<e, 100 041 0.70 065 054 049 041
e =15 115 0.89 0.77 0.71 0.59 0.52 0.44
¢ 135 1 0.86 0.79 0.65 0.57 0.47
Note: Tabled values are based on the 165 1 091 074 064 052
nominal effective depth, 187 1 0.80 070 056
h shown in the installation details. 255 1 0.86 067
For other values of X,,, please use 315 1 0.7
equation shown above. 450 1
N Table 2d - Concrete anchor spacing effect, tension, X,
Anchor size, d, 10 12 16 20 24 32
Anchor spacing, a (mm)
40 057 0.56 0.55
45 058 057 0.56
50 0.59 0.58 0.57 0.55 0.53
55 0.60 0.58 0.57 0.55 054
3 70 0.62 0.60 0.59 0.56 0.55 0.53
85 0.66 0.63 0.61 0.58 0.57 0.54
100 0.69 0.65 0.63 0.60 0.58 0.55
Koo = 05+ (6*h) 125 0.73 0.69 0.67 0.62 0.60 0.56
Where a, <a<a, 150 0.78 0.73 0.70 0.65 0.62 058
a,=3*h 200 0.87 0.80 0.77 0.70 0.66 0.61
Note: Tabled values are based on the 210 1 091 0.86 0.76 0.71 0.65
nominal effective depth, 330 ! 094 082 076 068
h shown in the installation details. ::g ! 0'187 ggg 8;3
For other values X, please use 630 1 085
equation shown above. 900 1
Checkpoint E Design reduced ultimate concrete tensile capacity, ¢N,,.
¢Nurc = minimum Of ¢NHCP *XHN *XIIS *XHC *Xne *Xna and ¢NUCE *chr *XHS *ch *XHE *XHZ
Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity. $N,, (kN), where ¢ = 0.8
Anchor size, d, 10 12 16 20 24 32
Gr 500 Rebar 314 452 80.4 1256 180.8 3216
Checkpoint ﬂ Design r(.ed.uced ultimate tensile capacity, N,
ON,, = minimum of ¢N,,., HN,,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet Reo 502 PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify Concrete shear capacity - per anchor
Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ = 1/1.5,= 0.67, f'; = 32 MPa

Rebar size, d, 10 12 16 20 24 32
Effective depth, h (mm) 70-200 90-240 120-320 150-400 180-500 240-640
Edge distance, e
40 43 a7 55
50 8.2 9.2
70 16

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, 10 | 12 | 16 | 20 | 24 | 32
Xier 0.70
For Non-cracked concrete X, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f' (MPa) 20 25 32 40 50
X, 0.79 0.86 1 1 122

Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
X 1 11 12 15 2

Load direction effect,
conc. edge shear, Xud

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,

ele, 1.0 12 14 1.6 18 2.0 2.2 24 2.6 2.8 3.0 3.2
Xee 100 1.31 166 2.02 241 2.83 3.26 372 419 4,69 5.20 572
X, =ele *\/e/}
e m m
a
/ For 2 anchors fastening X,,
ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
v ale,,
b,>1,5. 1.0 067 0.84 103 122 143 165 188 212 2.36 2.62 2.89 316
X‘, = Zesa * 1Ie /e 15 0.75 0.93 112 133 154 177 2.00 2.25 250 2.76 3.03 331
e~ 2 vT¢ m 2.0 0.83 1.02 122 143 165 1.89 212 2.38 263 290 318 346
6*e,, 2.5 0.92 1 132 154 177 2,00 2.25 250 277 3.04 3.32 361
3.0 1.00 1.20 142 164 1.88 212 2.37 2.63 290 318 346 3.76
3.5 130 152 175 199 2.24 250 2.76 3,04 3.32 361 391
4.0 1.62 1.86 210 2.36 2.62 2.89 317 346 3.75 4,05
45 196 221 241 2.74 3.02 331 3,60 390 420
5.0 2.33 259 2.87 315 344 3.74 4,04 4.35
55 2.71 2.99 3.28 371 4,02 433 4,65
6.0 2.83 31 341 371 402 433 4,65

For 3 anchors fastening and more

3*e + a, +a, +a, +...+a,,
3*n*e,,

X = *Jele,
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ChemSet Reo 502 PLUS
STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V,., (kN), ¢ =1/1.5 = 0.67, f', = 32 MPa

Rebar size, d, 10 12 16 20 24 32 S‘-
Effective depth, h (mm) 90 110 125 170 210 300 g
-40°Cto +70°C 40.8 599 83.8 1424 2111 2681 5
-2
ey |~ Shear Force Table 4f Anchor at a corner effect, concrete edge shear, Xyg =
I Note: For /e, > 1.25, Xys = 1.0 §_
% Failure Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900 e
_~ wedge -
Edge distance, e, (mm) =
Concrete edges ({=]
ANGHOR AT A CORNER 25 0.86 077 070 058 | 053 | 049 04 037 | 035 | 034 | 032 | 032 '
30 0.97 0.86 078 0.64 058 052 043 038 0.36 0.34 0.33 0.32 =
35 100 0.95 0.86 0.69 0.63 0.56 0.46 0.40 037 0.35 0.33 0.32 2
50 100 100 100 0.86 077 067 052 044 | 039 037 | 035 033 E.
60 100 100 100 097 0.86 075 057 047 041 038 036 | 034 -°g
75 100 100 100 100 100 086 | 064 051 044 04 037 035 o,
125 100 100 100 100 100 100 086 | 065 | 053 | 048 042 | 038 g
200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.58 049 042 (=]
300 100 1.00 1.00 1.00 100 1.00 1.00 1.00 0.86 0.72 0.58 049 E"
400 100 100 100 100 100 100 100 100 100 0.86 067 055 5
500 100 100 100 100 100 100 100 100 100 100 077 061 =
600 100 100 100 100 100 100 100 100 100 100 0.86 067 2—
900 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 2
1]
«
(1]

Checkpoint Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = ¢Vuc *chr *ch *de *Xve *xvs

Checkpoint .
P 4b Design reduced ultimate concrete pryout capacity, ¢V,
(I)Vurcp =¢Vucp *chr *ch *Xne *Xna

m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN) where¢, = 0.80
Anchor size, d, 10 12 16 20 24 32
Gr 500 Rebar 214 30.8 54.8 85.7 123.3 219.3

Checkpoint B Design reduced ultimate shear capacity, ¢V,
(I)Vur = minimum Of ¢Vurc' ¢Vurcp' ¢Vu5
Check V*/¢V,, < 1.0, if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ namsellw
ChemSet Reo 502 PLUS

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint ﬂ Check

N*/oN,, +V*/9V, <12,
if not satisfied return to step 1

Example

Ramset” ChemSet™ Reo 502" PLUS with
16mm grade 500 Rebar

Specify - Reinforcing Bar
Anchorage

Ramset” ChemSet™ Reo 502" PLUS with
(Anchor Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Drilled hole depth to be 125 mm.
To be installed in accordance with
Ramset” Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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EPCON C8 Xtrem™  bakwoinde

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Installation Related

l‘»‘; *

w O
P ro d u Ct FIRE TESTED e

* =3 FLOODED HOLE
. : E A : %g’l%%'éfg APPROVED
i Wﬂ::r;"ﬁ e

Compliance
European Technical Assessment (option 1) - ETA-10/0309

EPCON" C8 Xtrem" is a High Performance Pure Epoxy Anchoring adhesive

for use in Cracked and Non-Cracked concrete. For structures subject to

external exposure, permanently damp or aggressive conditions.

Design according to: it FRESTRSE
- AS5216 (formerly TS101) EP': nm c 8

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045) L TR |
- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or
where a greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 50 year working life
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Greater productivity: P I Aoplicati
- Anchors in dry, damp, wet or flooded holes rmmpa pplications
- No weather delays « Anchoring into cracked & non cracked concrete
- Fast, easy dispensing with high flow mixer ' R‘{ad bartier hOId down bolts
. - Bridge refurbishment
Greater security:

- Road & Rail tunnel construction

- Reinforcing bar from 10 to 32mm

- Starter Bars

- Threaded studs from M8 to M30

- Threaded Stud material: Zn, A4 316, HCR steels
- Threaded Stud material: 5.8, 8.8,10.9 grade

- Highest performance in cracked concrete

- Rated for sustained loading

Versatile

- Anchors all stud & bar diameters in all directions

- Qversized holes*

- Anchors in carbide drilled and diamond cored holes*
- For tropical and Cold weather conditions

Recommended Installation Temperatures

Greater safety:
. Low odour Minimum Maximum
Fire Rated : Refer Fire rated anchoring section Substrate 5°C 40°C
Adhesive 5°C 40°C
. Load should not be applied to anchor until the chemical has sufficiently cured
Installation as specified.
Service Temperature Limits
-40°C to 80°C
- ' Setting Times EPCON" C8 Xtrem”
: i Temperature: of Gel Time Curing time in | Curing time in
'.'E'. . base material dry concrete | wet concrete
= - E i . 5°C-9°C 20 min 30h 60 h
¥l | » 'T{i 10°C-19°C 14 min 23h 46 h
L ! @ I= 20°C - 24°C 1 min 16h 2h
1. Drill or core hole to specified diameter and depth 25°C-29°C 8 min 12h 24h
2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean. 30°C - 39°C 5 min 8h 16h
Alternatively, clean dust and debris from hole with stiff wire or nylon brush and blower 40°C 5min 6h 12h
in the following sequence: blow x 2, brush x 2, blow x 2.
3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of adhesive to Note
waste until colour is grey with no streaks *Performance of cored & oversized holes was not included in the ETAG
Insert tip of nozzle to bottom of hole and dispense adhesive test program and therefore is based on testing conducted at Ramset™

Fill hole to about 2/3 full

Insert reinforcing bar with rotating motion to release trapped air

Wait until adhesive has fully cured before loading (see Working Time / Loading
Time chart)

8. Clean up with Acetone

Product Engineering Laboratory.

No o
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
EPCON C8 Xtrem™

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: EPCON" C8 Xtrem™ and Reinforcing Bar

i Optimum dimensions* Reduced Characteristic Capacity #
. Drilled Hole ne .or Concrete Gr 500 Rebar - Steel Non-Cracked Concrete
Anchor Size, ) Effective Edge* Anchor .
diam., d, . . substrate i Tension, N, (kN)**
d, (mm) Depth, h distance, e, | spacing, a, K Tension, Shear, . -
(mm) (mm) (mm) (mm) thickness, by, ON,, (N> oV, (KN) Concrete compressive strength, f',
(mm) B "’ 20 MPa 32 MPa 40 MPa
10 12 90 135 270 115 314 214 22.0 23.3 24.6
12 15 110 165 330 140 452 30.8 32.0 34.2 36.1
16 20 125 1875 375 160 80.4 54.8 38.2 48.3 53.6
150 225 450 190 50.2 63.5 705
20 25 125.6 85.7
170 255 510 215 60.5 76.6 8511
180 270 540 215 66.0 83.5 92.7
24 180. 123.
30 210 315 630 275 808 33 831 105.2 116.8
180 270 540 215 66.0 83.5 92.7
25 30 196.4 133.9
210 315 630 275 831 105.2 16.8
28 35 210 315 630 280 o164 168.0 831 105.2 116.8
270 405 810 340 121.2 1534 170.2
2 40 240 360 720 320 3216 2193 1015 1285 142.7
300 450 900 380 1419 179.6 1994

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.56 and N,, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.6

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.8 and N,, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.56

#Note: Design Tensile Capacity ¢N,, = minimum of ¢N,. and ¢N,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +40°C

FLOODED HOLES: Multiply oN,, X 0.65

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON" C8 Xtrem” 450ml C8-450 Drilled hole depth, h; (mm)
h] = h
h = Effective depth

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 24 25 28 32

Drilled Hole Dia, d, (mm) 12 15 20 25 30 30 35 40
Stress Area, A, (mm?) 785 13 201 314 452 491 616 804

Yield Stress, f,, (MPa) 500 500 500 500 500 500 500 500
Tensile Steel Yield Capacity, N, (kN) 39.3 56.5 100.5 1570 226.0 2455 308.0 4020

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a - Indicative combined loading - interaction diagram

180 -

160 =

Notes:

140 = - Shear Limited by Grade 500 Rebar steel capacity
- Tension limited by concrete capacity
120 using nominal depths

- No edge or spacing effects
100 = -f'c =32 MPa

Design tensile action effect, N* (KN)

I I
0 25 50 100 150 200 250 300

Design shear action effect, V* (kN)

Table 1b - Absolute minimum edge distance and anchor spacing values, e,, and a,, (mm) for cracked concrete

Rebar size, d, 10 12 16 20 24 25 28 32
Min. Anchor spacing - a,, 50 60 80 100 125 125 140 160
Min. Edge Distance - e,, 50 60 80 100 125 125 140 160

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm) Substrate thickness b,, (mm)
Preferred h = h;, otherwise, Rebar Size (mm)
10 12 16 to 32
h = Le 't
h + 30mm = 100mm h+(2xd,)

t = total thickness of material(s) being fastened.

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
EPCON"C8 Xtrem"

STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity,¢N,. (kN), ¢, = 1/1.8 = 0.56, f', = 32 MPa

Combined pull-out and concrete cone resistance - oN,, Concrete Cone
Rebar Size, d, 10 12 16 20 24 25 28 32 Resistance - oN,.,
Drilled Hole Dia, d,, (mm) 12 15 20 25 30 30 35 40
Effective Depth, h (mm)
70 181 20.2
80 20.7 24.7
90 23.3 282 295
100 259 314 346
10 285 345 399
120 311 376 511 454
125 324 39.2 53.3 483
140 363 439 59.7 513
150 389 47 639 75.6 635
160 414 50.2 68.2 80.6 70.0
170 440 533 724 85.6 76.6
180 46.6 56,5 76.7 90.7 m7 164 835
190 492 59.6 810 95.7 179 1229 905
200 518 62.7 85.2 100.7 124.2 129.3 978
210 659 895 1058 130.4 135.8 1534 105.2
240 75.3 1023 120.9 149.0 156.2 1753 189.8 1285
270 1151 136.0 1676 174.6 1973 2135 1534
280 19.3 141.0 173.8 1811 204.6 2214 162.0
300 1278 1511 186.2 194.0 219.2 2313 1796
320 136.4 161.2 198.6 2069 2338 2531 1979
350 176.3 2173 2263 2557 276.8 2264
400 2015 248.3 2587 292.2 316.3 276.6
450 2194 291.0 3288 3559 330.0
500 3104 3233 365.3 3954 3865
560 4091 4429 4581
640 506.1 559.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,
Cracked Concrete Effect - X, Xoer
where 9N, = ¢N,, (from Table 2a)
Rebar Size, d, o | 2 [ 6 [ 20 | a | x5 [ 8 [ wheregN,: =¢N,,
(from Table 2a)
f'c (MPa)
20050 067 | os4 | o0 | o0 | o0 | o0 | os7 | os0 070
Bold values are at Chemset Anchor Stud nominal Depths.
For Sustained Loads MULTIPLY ¢N,.x 0.6  FLOODED HOLES: Multiply ¢N,, x 0.65 For Non-cracked concrete X, = 1.
If Service temperature limit is -40°C to +40°C then Refer to Checkpoint 2 | If Service temperature limit is -40°C to +80°C then N, = ON,,
Table 2b-1 Concrete service temperature limits effect, tension, X,
Service temperature limits effect, tension, X, X
where 9N, = ¢N,, (from Table 2a)
Rebar Size, d, 0w | 1 | 1 | 20 | 22 | 2 | 2 32 wheregN,. =¢N,;;
- - (from Table 2a)
Service temperature (°C)
-40°Cto +40°C 100 100 100 100 100 100 100 100 100
-40°Cto +80°C 0.57 053 052 052 0.56 0.56 0.53 0.53 1.00
Table 2b-2 Concrete compressive strength effect, tension, X,
Non-Cracked Concrete - X, Xoe
NON- CRACKED where ¢N,. = ON,, (from Table 2a)
- wheredN,, =N,
Rebar Size, d, o | 2 | . | 20 [ 2 | 2 | 2 32 (from Tacle 22)
f'c (MPa)
20 0.94 093 092 090 0.88 0.88 0.87 0.85 0.79
25 0.97 0.96 0.95 0.95 093 093 0.93 092 0.88
32 100 100 100 100 100 100 100 100 100
40 1.06 1.06 1.07 109 m m 112 113 ALl
50 1.08 1.09 112 114 118 118 120 122 125
Cracked Concrete - X, Xae
CRACKED
where oN,. = ¢N,, (from Table 2a)
- wheredN,, =N,
Rebar Size, d, 10 i 6 | 20 | 2 | 25 [ 28 32 (from Tacle 23]
f'c (MPa)
20 0.95 0.95 0.94 093 0.92 0.92 0.91 0.90 0.79
25 0.97 0.97 0.97 0.96 0.95 0.95 0.95 095 0.88
32 1.00 1.00 1.00 100 100 100 100 100 1.00
40 103 1.04 1.05 107 106 106 107 108 Al
50 1.05 1.07 1.08 109 m 11 112 114 1.25
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Rebar size, d, 10 12 16 20 24/25 28 32
Edge distance, e (mm)
50 0.53
60 0.58 052
80 0.69 0.61 0.57
e 90 0.75 0.66 0.61
100 0.81 0.70 0.65 0.54
125 094 0.82 0.75 0.62 0.55
Xne =0.25 + 0.5%(e/h) 140 103 0.89 081 0.66 0.58 0.51
Wheree, <e <e, 165 100 091 0.74 064 056 053
e =15 187 1.00 0.80 0.70 0.60 0.56
¢ 255 1.00 0.86 0.72 0.68
Note: Tabled values are based on the 355 100 083 078
nominal effective depth, 405 100 093
h shown in the installation details. 450 1.00
For other values of X,,, please use 315 1 0.81
equation shown above. 420 1

Table 2d - Concrete anchor spacing effect, tension, X,

Rebar size, d, 10 12 16 20 24/25 28 32
Anchor spacing, a (mm)
50 059
60 0.61 0.59
80 0.65 0.62 0.61
100 0.69 0.65 0.63 0.60
125 0.73 0.69 0.67 0.62 0.60
3 140 0.76 071 0.69 0.64 0.61 0.59
160 0.80 0.74 0.7 0.66 0.63 0.60 059
200 0.87 0.80 0.77 0.70 0.66 0.62 0.61
Koo = 0.5 +a/ (6*h) 270 1.00 091 0.86 0.76 0.7 0.67 0.65
Where a, <a <a, 330 1.00 094 082 0.76 0.70 0.68
a.= 3*h 375 1.00 0.87 0.80 0.73 0.71
Note: Tabled values are based on the 510 1.00 090 0.81 0.78
nominal effective depth, il Li e Ui
h shown in the installation details. :;% 100 ?33
For other values X,,, please use '
equation shown above.
Checkpoint ﬂ Design reduced ultimate concrete tensile capacity, oN,,

¢NIII’C = ¢NI.IC *xncr *an *ch *Xne *Xna
If Service temperature limit is -40°C to +40°C then
¢Nurc = minimum Of ¢Nucp *chr *an *ch *Xne *Xna and ¢Nucc *chr *an *ch *XI‘IE *Xna

Verify anchor tensile capacity - per anchor
m Table 3a Reduced characteristic ultimate steel tensile capacity. ¢N,; (kN), where ¢ = 0.8
Anchor size, d, 10 12 16 20 24 25 28 32
Gr 500 Rebar 314 452 804 1256 180.8 1964 2464 3216
. Design reduced ultimate tensile capacity, oN,,
CheCkpomt H <|>N,,,g= minimum of ¢N,,., dN,, paci ¢
Check N*/N,, < 1.0,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify Concrete Shear Capacity - per anchor
Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity,oV,. (kN),¢ = 1/1.5 = 0.67, f', = 32 MPa
Rebar size, d, 10 12 16 20 24 25 28 32

Effective depth, h (mm) 70 - 200 90-240 120-320 | 150-400 | 180-500 | 180-500 | 210-560 | 240-640

Edge distance, e,,
50 5.7
60 79
80 129
100 18.8
125 269 271
140 332
160 4.7

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, o | o2 | w | 2 [ 2 | 3 | 8 | =
Xeer 0.70
For Non-cracked concrete X, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f'c (MPa) 20 25 32 40 50
Xec 0.79 0.86 1.0 Al 1.22

Chemical Anchoring - Reinforcing Bar Anchorage

Table 4c - Concrete load direction effect, concrete edge shear, X,,

Angle, o 0-55 60 70 80 90-180
X 1 11 12 15 2

Load direction effect,
conc. edge shear, Xd

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,
ele, 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
Xee 1.00 131 1.66 202 241 2.83 326 372 419 469 520 572

b,>1,5.e

X. = ele, *Jele,

For 2 anchors fastening X,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
ale,
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 2.62 2.89 316
1.5 0.75 0.93 112 133 154 177 2.00 2.25 250 2.76 3.03 3.31
2.0 0.83 1.02 1.22 143 165 189 212 2.38 2.63 2.90 318 346
2.5 0.92 M 132 154 177 2.00 2.25 2.50 2.77 3.04 3.32 361
X.= 3*e+a *Jele,, 3.0 1.00 120 142 1.64 1.88 212 237 | 263 | 290 318 346 | 376
6*e 35 1.30 152 175 199 2.24 2.50 2.76 3.04 3.32 361 391
m 4.0 1.62 1.86 210 2.36 2.62 2.89 317 346 3.75 4.05
4.5 1.96 2.21 247 2.74 3.02 331 3.60 390 4.20
5.0 2.33 2.59 2.87 315 344 374 4,04 435
55 2.71 2.99 3.28 371 4.02 433 4.65
6.0 2.83 3N 341 37 4.02 433 4,65

3*e + a, +a, +a; +...+a,,
3*n*e,,

*Jele,
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67, f'. = 32 MPa

Rebar size, d, 10 12 16 20 24 25 28 32
Effective depth, h (mm) 90 10 125 170 210 210 270 300

-40°Cto +40°C 559 79.8 96.6 153.2 2104 2104 306.7 359.3

-40°Cto +80°C 320 444 68.5 118.6 180.5 188.0 254.9 332.2

Table 4f - Anchor at a corner effect, concrete edge shear, Xys
Note: For e,/e, > 1.25, X,s = 1.0

e[ Shear Force Edge distance, e, (mm) 50 60 75 125 200 | 300 | 400 | 600 | 900
—_— Edge distance, e, (mm)

_ 50 0.86 077 067 | 052 | 044 | 039 037 035 033

pi \/&ae'h“éi 60 097 0.86 075 057 047 0.41 0.38 0.36 0.34

Concrote edges 75 100 100 086 | 064 051 044 041 037 035

ANCHOR AT A CORNER 125 1,00 1,00 100 0.86 065 053 048 042 038

200 100 100 1,00 100 0.86 067 | 058 | 049 042

300 100 100 1,00 100 100 0.86 072 058 | 049

400 100 100 100 1,00 100 100 0.86 067 | 055

500 100 100 100 100 1,00 100 100 077 0561

600 100 100 100 100 100 100 100 086 067

900 100 100 100 100 100 1,00 1,00 100 086

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
(I)Vurc = (I)Vuc *xvcr *ch *de *Xve *xvs

Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *chr *xnc *Xne *Xna

m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN) where ¢v = 0.80
Anchor size, d, 10 12 16 20 24 25 28 32
Gr 500 Rebar 214 308 54.8 85.7 123.3 1339 168.0 2193

Checkpoint B Design reduced ultimate shear capacity, ¢V,
¢vur = minimum Of ¢Vurc' ¢Vurcp' ¢Vus

Check V*/¢V,, <1,

if not satisfied return to step 1
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

EPCON"C8 Xtrem"

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification

Checkpoint ﬂ

Check
N*/oN,, +V*/9V, <12,
if not satisfied return to step 1

Specify - Reinforcing Bar
Anchorage

Ramset” EPCON" C8 Xtrem™ with (Anchor
Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Example

Ramset™ EPCON" C8 Xtrem"™ with
16mm grade 500 Rebar

Drilled hole depth to be 125 mm.

To be installed in accordance with
Ramset Installation Instructions.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is

needed.

214
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SPECIFIERS ANCHORING RESOURCE BOOK

EPCON" C6 PLUS

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

® Ramset
o e

AVAILABLE IN NEW ZEALAND ONLY

(Australia refer to ChemSet™ Re0502™ PLUS range)

GENERAL INFORMATION

Performance Related Installation Related

POVSLe PP QOGSO

Product

EPCON" C6 PLUS is a heavy duty pure Epoxy for anchoring
threaded studs and reinforcing bar into cracked and
uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0675

Design according to:

- AS5216 (formerly TS101)

- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 100 year working Life

Greater productivity:

- Easy dispensing even in cold weather

- Anchors in dry, damp, wet or flooded holes
Greater security:

- Strong bond

- Rated for sustained loading

Versatile:

- Anchors in carbide drilled and diamond drilled holes*
- Cold and temperate climates

Greater safety:

- Low odour

- VOC Compliant

Installation

T -l flr e ri=
R R e e )
- =

1. Drill or core hole to specified diameter and depth

2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean.
Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x
2, blow x 2.

3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of

adhesive to waste until colour is grey with no streaks

Insert tip of nozzle to bottom of hole and dispense adhesive

Fill hole to about 2/3 full

Insert reinforcing bar with rotating motion to release trapped air

Wait until adhesive has fully cured before loading (see Working Time /

Loading Time chart)

8. Clean up with Acetone

N o oo os

100| PSS [

YEAR :@’; CERTIFIED

WoRKING | IEANGZE | OGN
LIFE 7 2o~ 0%

FLOODED HOLE
APPROVED

e L L

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Over-head installation

- Steel Columns

- Hand Rails

- Road Stitching

Recommended Installation Temperatures

Minimum Maximum

Substrate 5°C 40°C
Adhesive 10°C 40°C

Service Temperature Limits

-40°C to +70°C
Setting Times
. Curing time in
Temperaturg of Cartridge Gel Time dry and wet
base material Temperature
concrete
5°C Minimum 10°C 300 min 24h
10°C 10°C 150 min 18h
15°C 15°C 40 min 12h
20°C 20°C 25 min 8h
25°C 25°C 18 min 6h
30°C 30°C 12 min 4h
40°C 40°C 6 min 2h
Note: Cartridge temperature minimum +10°C

Note
*Performance of cored & oversized holes was not included in the ETAG test program and
therefore is based on testing conducted at Ramset™ Product Engineering Laboratory.
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON" C6 PLUS

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: EPCON" C6 PLUS and Reinforcing Bar

o Optimum dimensions* Reduced Characteristic Capacity #
. Drilled Hole ne .or Concrete Gr 500 Rebar - Steel Non-Cracked Concrete
Anchor Size, . Effective Edge* Anchor -
diam,, d, . X substrate . Tension, N, (kN)**
d, (mm) Depth, h distance, e, | spacing, a, X Tension, ON, Shear, . -
(mm) (mm) (mm) (mm) thickness, by, (kN)* V.. (k) Concrete compressive strength, f',
(mm) W 20 MPa 32 MPa 40 MPa
10 14 90 135 270 115 314 214 204 21.2 21.8
12 16 110 165 330 140 452 30.8 299 311 32.0
16 20 125 187 375 160 804 54.8 38.2 436 448
20 95 150 225 450 190 1256 857 50.2 63.5 67.2
170 255 510 215 60.5 741 76.2
180 270 540 215 66.0 83.5 92.7
2 32 210 315 630 275 1964 1339 831 105.2 116.8
240 360 720 320 1015 ms 4.7
32 40 3216 219.3
300 450 900 380 134.0 1394 143.4

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.56 and N,, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.6

**Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.8 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.56

#Note: Design Tensile Capacity ¢N,, = minimum of oN,, and N,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +70°C

All data relevant for Dry, Wet and Flooded Holes

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
Epcon C6 PLUS 600ml EC6P600

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 25 32

Drilled Hole Dia, d, (mm) 14 16 20 25 32 40
Stress Area, A, (mm?) 785 13 201 314 491 804

Yield Stress, f, (MPa) 500 500 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 393 56.5 1005 1570 2455 402.0

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramse‘lw
EPCON" C6 PLUS

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

160 =

Notes:
- Shear Limited by Grade 500 Rebar steel capacity
- Tension limited by concrete capacity

using nominal depths
- No edge or spacing effects
-f'c =32 MPa

140 =

120 =

100 =

40

Design tensile action effect, N* (KN)

20
20

0 1 1 1 1 1
0 25 50 100 150 200 250 300
Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, 10 12 16 20 25 32
Min. Anchor spacing - a,, 40 40 40 50 50 70
Min. Edge Distance - e,, 40 40 40 50 50 70

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm) Substrate thickness b,, (mm)
Preferred h = h,, otherwise, Anchor Stud Size (mm)
10 12 16 to 32
h = Le 't
h +30mm =100mm h+(2xd,)
t = total thickness of material(s) being fastened.

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

EPCON" C6 PLUS

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN NEW ZEALAND ONLY

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN, (kN), ¢, = 1/1.8 = 0.56, f', = 32 MPa

Combined pull-out and concrete cone resistance - ¢N,, Concrete Cone
Rebar Size, d,, 10 12 16 20 25 32 Resistance -
Drilled Hole Dia, d,, (mm) 14 16 20 25 32 40 ONyee
Effective Depth, h (mm)
70 165 20.2
80 189 24.1
90 21.2 255 295
100 236 283 346
10 26.0 311 399
120 28.3 340 418 454
125 295 354 43.6 483
140 330 396 48.8 573
150 354 425 52.3 65.3 63.5
160 378 453 55.8 69.7 70.0
170 401 481 59.2 741 76.6
180 425 51.0 62.7 784 98.0 83.5
190 448 53.8 66.2 82.8 1035 90.5
200 472 56.6 69.7 871 1089 978
210 59.5 732 915 14.4 105.2
240 68.0 83.6 104.6 130.7 ms 1285
270 941 176 1470 1255 1534
280 976 122.0 152.5 1301 162.0
300 104.6 130.7 163.4 139.4 179.6
320 ms 1394 174.3 148.7 1979
350 1525 190.6 162.6 2264
400 174.3 2178 1859 276.6
450 2450 2091 3300
500 2723 2323 386.5
560 260.2 4581
640 2974 559.7
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,
Cracked Concrete Effect - X, Xoer
where ¢N,, = oN,, (from Table 2a) where¢N,,
Rebar Size, d, 0 | 2 [ 6 20 | 5 | 3 =Ny,
f'c (MPa) (from Table 2a)
20to 50 0.85 | 0.77 | 0.83 | 0.83 | 0.7 | 0.81 0.70
Bold values are at Chemset Anchor Stud nominal Depths
For Sustained Loads MULTIPLY ¢N,. x 0.6 (100 years) or N, x 0.72 (50 years)
All data relevant for Dry, Wet and Flooded Holes
For Non-cracked concrete X, =1
Calculate N, for both ¢N,,, and yN,.. then choose the minimum - Refer to Checkpoint 2
Table 2b-1 Concrete service temperature limits effect, tension, X
Service temperature limits effect, tension, X, Xus
where ¢N,, = oN,;, (from Table 2a) where¢N,,
Rebar Size, d, 10 2 | . [ 2 | 2 32 =N,
Service temperature (*C) (from Table 2a)
-40°Cto +70°C 1.00 1.00
Table 2b-2 Concrete compressive strength effect, tension, X,
Cracked & Non-Cracked Concrete - X, X
where ¢N, = N, (from Table 2a) where¢N,,
Rebar Size, d, 10 | 12 | 16 | 20 | 25 | 32 =N,
f'c (MPa) (from Table 2a)
20 0.96 0.96 0.96 0.96 0.96 0.96 0.79
25 0.98 0.98 0.98 0.98 0.98 0.98 0.88
32 1.00 1.00 1.00 1.00 1.00 1.00 1.00
40 103 103 1.03 103 103 103 112
50 105 1.05 1.05 1.05 1.05 1.05 125
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N Anchor size, d, 10 12 16 20 25 32
Edge distance, e (mm)
40 047 043 041
45 050 045 043
50 053 048 045 040 0.36
8 55 0.56 0.50 047 041 0.38
65 0.61 0.55 0.51 044 040
70 0.64 0.57 053 046 042 0.36
Xne =0.25 + 0.5%(e/h) 80 0.69 0.61 0.57 049 044 0.38
Wheree, <e<e, 100 0] 0.70 065 054 049 041
e =15% 15 0.89 0.77 071 0.59 0.52 044
¢ 135 1 0.86 0.79 0.65 0.57 047
Note: Tabled values are based on the 165 1 091 074 064 052
nominal effective depth, 187 1 0.80 070 056
h shown in the installation details. 255 1 0.86 0.67
For other values of X,,, please use 315 1 077
equation shown above. 450 1

Table 2d - Concrete anchor spacing effect, tension, X,

Anchor size, d, 10 12 16 20 25 32
Anchor spacing, a (mm)
40 057 0.56 055
45 058 057 0.56
50 059 0.58 0.57 0.55 053
55 0.60 0.58 057 0.55 054
70 0.62 0.60 059 0.56 055 053
a 85 0.66 0.63 0.61 0.58 0.57 0.54
100 0.69 0.65 0.63 0.60 058 0.55
125 0.73 0.69 0.67 0.62 0.60 0.56
_ *
Koo = 0.5 +a/ (6*h) 150 0.78 0.73 0.70 0.65 0.62 0.58
Where a, <a <a, 200 0.87 0.80 0.77 0.70 0.66 061
a.= 3*h 270 1 091 0.86 0.76 0.7 0.65
Note: Tabled values are based on the 330 1 0.94 0.82 0.76 0.68
nominal effective depth, ::g 1 0-187 ggg 8;3
h shown in the installation details. S '1 0'85
For other values X,,, please use 900 1
equation shown above.
Checkpoint E Design reduced ultimate concrete tensile capacity, pN,
¢Nurc = minimum Of ¢Nucp *XI‘ICI *an *XI‘IC *Xne *Xna and ¢Nucc *chr *XI\S *ch *XI‘IE *Xna
Verify anchor tensile capacity - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity. $N,, (kN), where ¢ = 0.8
Anchor size, d, 10 12 16 20 24 32
Gr 500 Rebar 314 452 80.4 1256 196.4 321.6
Che ckp oint Design reduced ultimate tensile capacity, ¢N,,
ON,, = minimum of ¢N,,., dN,,
Check N*/¢N,, < 1.0,
if not satisfied return to step 1
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

EPCON" C6 PLUS
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify Concrete Edge Shear Resistance - per anchor
Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ =1/1.5 = 0.67, f', = 32 MPa

Rebar size, d, 10 12 16 20 25 32
Effective depth, h (mm) 70 - 200 90-240 | 120-320 | 150-400 | 180-500 | 240 - 640
Edge distance, e
40 43 47 55
50 8.2 9.2
70 161

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, 10 | 12 | 16 | 20 | 25 | 32
Xr 0.70
For Non-cracked concrete X, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,,

f'c (MPa) 20 25 32 40 50
X 079 0.86 1 1 122

Table 4c - Concrete load direction effect, concrete edge shear, X4

Angle, o° 0-55 60 70 80 90-180
X, 1 1] 12 15 2

Load direction effect,
conc. edge shear, Xyd

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Xee 100 131 1.66 2.02 2.4 2.83 3.26 3.72 419 4.69 5.20 5.72

b,>1,5.e

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 26 2.8 3.0 3.2
ale,
1.0 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
15 075 | 093 [ w2 [ 133 [ 154 [ 177 | 200 [ 225 | 250 | 276 | 303 | 33
2.0 083 | 102 [ 122 [ 143 [ 165 | 189 | 212 [ 238 | 263 | 290 | 318 | 346
25 092 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 36l
X.= 3*e+a *ele, 3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
6*e,, 3.5 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 [ 39
4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 [ 405
45 196 | 221 | 247 | 274 | 302 | 33 | 360 | 390 | 420
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 21 | 299 | 328 | 37 | 402 | 433 | 465
6.0 283 | 3n 340 | 37 | 402 | 433 | 465

For 3 anchors fastening and more

*,
3*e + a, +a, +a; +...+a,,

Xee = *lele,,

3*n*e,,
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STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V,,, (kN), ¢ =1/1.5 = 0.67, f'; = 32 MPa

(o)
_ =
Rebar size, d, 10 12 16 20 25 32 (1]
Effective depth, h (mm) 90 110 125 170 210 300 3
-40°Ct0 +70°C 408 599 838 1424 2199 2681 Y
e Shear Force >
LN P Table 4f Anchor at a corner effect, concrete edge shear, X, g
3 Note: For e,/e, > 1.25, Xys = 1.0 g
2/ Falure Edge distance, e, (mm) 25 | 30 | 35 | 50 | 60 | 75 | 125 | 200 | 300 | 400 | 600 | 900 g
S Edge distance, e, (mm) «
Concrete edges ]
ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032 =
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032 ®,
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032 =4
50 00 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033 S
60 00 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034 O,
75 00 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035 ,g
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038 o
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042 -
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049 =
400 00 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055 =
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061 o
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 =]
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 g
®

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
Ve = OViue Kier XKic Xoa "Xee *Xos

Checkpoint m Design reduced ultimate concrete pryout capacity, ¢V,
¢vurcp =¢Vucp *chr *ch *Xne *xna

m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN) where ¢, = 0.67

Anchor size, d, 10 12 16 20 25 32
Gr 500 Rebar 214 30.8 54.8 85.7 133.9 219.3

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,,
¢V, = minimum of V., OVyrep OV

Check V*/¢V,, < 1.0,

if not satisfied return to step 1
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STRENGTH LIMIT STATE DESIGN

m Combined loading and specification

Checkpoint ﬂ Check
N*/ON,, +V*/oV, <12,

if not satisfied return to step 1

Example
Ramset EPCON" C6 PLUS Injection with

Specify - Reinforcing Bar
Anchorage

16mm grade 500 Rebar
Drilled hole depth to be 125 mm.

To be installed in accordance with
Ramset Installation Instructions.

Ramset EPCON" C6 PLUS Injection
(Anchor Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 801 Xtrem XC?

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Installation Related

PSS ooPOPOoOIv

Product

Chemset™ 801 Xtrem™ XC? is a heavy duty Vinylester for
anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-18/0045

Design according to:

+ AS5216 (formerly TS101)

« EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 50 year working Life

+ Flooded Holes

« Fire rated

Greater productivity:

« Easy dispensing even in cold weather

+ Apply torque in 2 hours @ 20°C
Greater security:

- Strong bond

- Rated for sustained loading

Versatile:

« Earthquake, Fire & Flooded Conditions

+ Cold and temperate climates

Greater safety:

+ Low odour

- Suitable for contact with drinking water
+ VOC Compliant

Made in Australia

Installation

1. Drill or core hole to specified diameter and depth

2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean.

Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 2, brush x 2, blow x 2.
3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of
adhesive to waste until colour is grey with no streaks
Insert tip of nozzle to bottom of hole and dispense adhesive
Fill hole to about 2/3 full
Insert reinforcing bar with rotating motion to release trapped air
Wait until adhesive has fully cured before loading (see Working Time /
Loading Time chart)
8. Clean up with Acetone

N o oo oa

CRACKED
CONCRETE
CERTIFIED

NARANN NN N

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Over-head installation

- Steel Columns

- Hand Rails

- Road Stitching

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
-40°C to 80°C
Setting Times
Temperature of . Curingtimein | Curing timein
. Gel Time
base material dry concrete wet concrete
+5°C 60 min 240 min 480 min
6°C-10°C 40 min 180 min 360 min
11°C-20°C 15 min 120 min 240 min
21°C-30°C 8 min 90 min 180 min
31°C - 40°C 4min 60 min 120 min
Note: Cartridge temperature minimum +5°C
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223

abeoyouy Jeg buiaiojuidy - burioyauy [ealway)



Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: ChemSet™ 801 Xtrem™ XC? and Reinforcing Bar

o Optimum dimensions* Reduced Characteristic Capacity #
. Drilled Hole ne .or Concrete Gr 500 Rebar - Steel Non-Cracked Concrete
Anchor Size, . Effective Edge* Anchor -
diam,, d, . X substrate . Tension, N, (kN)**
d, (mm) Depth, h distance, e, | spacing, a, X Tension, oN,, | Shear, ¢V, . -
(mm) thickness, by, Concrete compressive strength, f',
(mm) (mm) (mm) (kN)*** (kN)
(mm) 20 MPa 32 MPa 40 MPa
10 12 90 135 270 115 314 214 245 255 26.2
12 15 110 165 330 140 45,2 30.8 359 374 385
16 20 125 187 375 160 80.4 54.8 54.5 56.6 58.3
20 25 150 225 450 190 1256 857 60.2 76.2 854
170 255 510 215 72.6 919 991

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N, where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.5

***Note: Reduced characteristic ultimate steel tensile capacity = ¢N,, where ¢ = 0.8 and N, = Characteristic ultimate steel tensile capacity .

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.56

#Note: Design Tensile Capacity ¢N,, = minimum of oN,. and N,

For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

Data is based on a Service temperature limit of -40°C to +40°C

Flooded Holes: Multiply ¢Nuc x 0.75

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 801 Xtrem" 750 ml C801X750 (AU & NZ)
ChemSet™ 801 Xtrem" 380 ml C801X380 (AU only)

Substrate thickness b,, (mm)

Drilled hole depth, h1 (mm) Anchor Stud Size (mm)

hi=h
h = Effective depth 10 12 16 20 24

h +30mm =100mm h+(2xd,)

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20

Drilled Hole Dia, d, (mm) 12 15 20 25
Stress Area, A, (mm?) 785 13 201 314

Yield Stress, f,, (MPa) 500 500 500 500
Tensile Steel Yield Capacity, Ny, (kN) 39.3 56.5 100.5 1570

For further information refer to reinforcing bar manufacturer’s published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

100

90

80

70 =

60 =

50 =

40

30 =

20 =

Design tensile action effect, N* (KN)

Notes:
~Shear Limited by Grade 500 Rebar steel capacity
~ Tension limited by concrete capacity

using nominal depths
~ No edge or spacing effects
~fc=32MPa

0 T T T
0 15 30 45

I I 1
75 90 15

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Rebar size, d, 10 12 16 20
Min. Anchor Spacing - a, 50 60 80 100
Min. Edge Distance - e, 45 45 50 65

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm)

Preferred h = h,, otherwise,

h=|.e't

t =total thickness of material(s) being fastened.

Substrate thickness b, (mm)

Anchor Stud Size (mm)

10 12 16 20

h +30mm =100mm h+(2xd,)

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity,oN,. (kN), ¢, =1/1.5 = 0.67,f', = 32 MPa

Combined pull-out and concrete cone resistance - oN,, Concrete Cone
Rebar Size, d, 10 12 16 20 Resistance - N,
Drilled Hole Dia, d,, (mm) 12 15 20 25
Effective Depth, h (mm)
70 19.8 243
80 22.7 29.7
90 25.5 306 354
100 283 340 415
10 311 374 479
120 340 40.8 544 545
125 354 425 56.6 58.0
140 396 476 634 68.7
150 425 510 68.0 84.9 76.2
160 453 544 725 90.6 84.0
170 481 578 770 96.3 919
180 510 61.2 816 101.9 100.2
190 538 64.6 861 1076 108.6
200 56.6 68.0 90.6 133 173
210 74 951 1189 126.2
240 81.6 108.7 1359 154.2
270 122.3 152.9 184.0
280 126.9 158.6 1944
300 1359 169.9 2156
320 1450 181.2 2315
350 198.2 2716
400 226.5 3319
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,
Cracked Concrete Effect - X, Xoer
where 9N, = ¢N,, (from Table 2a)
. here¢N,, =N,
Rebar Size, d 10 12 16 20 w e = uce
b | | | (from Table 2a)
f'c (MPa)
201050 038 | 042 | 042 | 046 070
Bold values are at Chemset Anchor Stud nominal Depths
Flooded Holes: Multiply ¢N,, x 0.75
For Sustained Loads MULTIPLY ¢N,, x 0.6
For Non-cracked concrete X, = 1.
Note:The maximum embedment depth shall be reduced to 12d, for installation in flooded holes
If concrete condition is Non-Cracked then, Refer to Checkpoint 2 | If concrete condition is Cracked then, ¢N, = ¢N,,
Table 2b-1 Concrete service temperature limits effect, tension, X,
Service temperature limits effect, tension, X,,, Xus
where ¢N,, = ON,, (from Table 2a)
: here¢N,, =N,
Rebar Size, d 10 12 16 20 w uc =PMuce
. cuar oize. G - | ]j | (from Table 2a)
Service temperature (°C)
-40°Cto +40°C 100 1.00
-40°Cto +80°C 092 100
Table 2b-2 Concrete compressive strength effect, tension, X,
Non-Cracked Concrete - X, Xoe
NON- CRACKED where ¢N,. = ON,, (from Table 2a)
: wheredN,, =N,
Rebar Size, d, 10 | 12 | 16 | 20 (from Tasle 23]
f'c (MPa)
20 0.96 0.96 0.96 0.96 0.79
25 0.96 0.96 0.96 096 0.88
32 1.00 1.00 1.00 100 100
40 103 103 103 1.03 112
50 105 105 105 105 125
Cracked Concrete - X, X
CRACKED - *
where oN,. = ON,, (from Table 2a)
- wheredN,, =N,
Rebar Size, d, 10 | 2 | 16 | 20 (from Tatle 22)
f'c (MPa)
20-50 096 | 096 | 096 | 0.96 079
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STRENGTH LIMIT STATE DESIGN

Table 2c - Concrete Edge distance effect, tension, X,

N
Anchor size, d, 10 12 16 20
Edge distance, e (mm)
45 050 045
50 053 048 045
65 061 055 051 044
R 85 0.72 064 059 050
90 075 0.66 061 051
100 081 0.70 065 054
X:e = 0.25 + 0.5*(e/h) 120 092 0.80 073 0.60
Wheree, <e <e, 135 1 0.86 0.79 0.65
e, = 15" 165 1 091 0.74
Note: Tabled values are based on the ;g; ] 0'18 0
nominal effective depth,
h shown in the installation details.
For other values of X,,, please use
equation shown above.
Table 2d - Concrete anchor spacing effect, tension, X,
Anchor size, d, 10 12 16 20
Anchor spacing, a (mm)
50 059
60 061 059
80 065 062 061
100 069 0.65 063 0.60
120 0.72 0.68 0.66 0.62
150 078 073 0.70 0.65
£, =05 310 o || o
7 1 91 ) 7
Wheri 4 =a=, 330 1 094 0.82
a,=3h 375 1 0.87
Note: Tabled values are based on the 510 1
nominal effective depth,
h shown in the installation details.
For other values X,,, please use
equation shown above.
Checkpoint n Design reduced ultimate concrete tensile capacity, N,

Ny = ONy XKoo XKig Ko “Xne e

If concrete condition is Non-Cracked then
¢Nurc = minimum Of ¢Nucp *chr *an *ch *Xne *Xna and ¢Nucc *chr *an *ch *Xne *Xna

Verify anchor tensile capacity - per anchor

Checkpoint E Table 3a Reduced characteristic ultimate steel tensile capacity. ¢N,, (kN), where ¢ = 0.8
Anchor size, d, 10 12 16 20
Gr 500 Rebar 314 45.2 804 1256

Design reduced ultimate tensile capacity, oN,,
ON,, = minimum of oN,,., HN,,

Check N*/¢N,, < 1.0,

if not satisfied return to step 1
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

Step 4 - Verify Concrete Shear Capacity - per anchor

Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ = 1/1.5 = 0.67, f', = 32 MPa

Rebar size, d, 10 12 16 20
Effective depth, h (mm) 70 - 200 90 - 240 120 - 320 150 - 400
Edge distance, e,
45 50 55
50 72
65 11

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor size, d, 10 | 12 16 20
chr 0'70

For Non-cracked concrete X,,, = 1.0

Table 4b - Concrete compressive strength effect, shear, X,

f', (MPa) 20 25 32 40 50
Xec 0.79 0.86 10 1 1.22

. Table 4c - Concrete load direction effect, concrete edge shear, X4
PR Angle, o° 0-55 60 70 80 90-180
SO X, 1 1 12 15 2

Load direction effect,
conc. edge shear, Xyd

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,,

f For single anchor fastening X,
ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
v Xe 100 131 166 2.02 241 2.83 3.26 3.72 419 469 5.20 5.72
b>1,5.¢

X, = ele, *Jele,

X : For 2 anchors fastening X,

ele, 1.0 12 14 16 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32
ale,

v 10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
b>15.¢ 15 075 | 093 | w2 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 33
. . 2.0 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
X.= 3*e+a *Jele, 2.5 092 | 1 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 36
6*e,, 3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 39
4.0 162 | 186 | 210 | 236 | 262 | 289 | 3177 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 271 | 299 | 328 | 37 | 402 | 433 | 465
6.0 283 | 31 | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more

*
3*e + a, +a, +a; +...+a,,

Xee = *lele,,

3*n*e,,
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ChemSet 801 Xtrem XC?

STRENGTH LIMIT STATE DESIGN

® Ramset

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67,f', = 32 MPa

Rebar size, d, 10 12 16 20
Effective depth, h (mm) 90 10 125 170
-40°Cto +40°C 51.0 74.8 158.6 192.6
-40°C to +80°C 470 69.0 104.6 1777
ey ShearForce Table 4f Anchor at a corner effect, concrete edge shear, X,
< T Note: For e,/e, > 1.25, X,s = 1.0
Failre Edge distance, e, (mm) 25 | 30 | 35 | 50 | 60 | 75 | 125 | 200 | 300 | 400 | 600 | 900
" wedge
AN Edge distance, e, (mm)
Concrete edges
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 00 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 00 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 00 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 00 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 00 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 0.86
Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = ¢Vuc Kuer Xoe Xa XKie *Xis
Checkpoint m Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *XI‘ICI‘ *ch *Xne *Xna
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN) where¢, = 0.8
Anchor size, d, 10 12 16 20
Gr 500 Rebar 214 30.8 54.8 85.7

Checkpoint B

Design reduced ultimate shear capacity, ¢V,,

abeoyouy Jeg buiaiojuidy - burioyauy [ealway)

¢Vur = minimum Of ¢Vurc' ¢Vurcp' (I)VI.IS
Check V*/¢V,, <1,
if not satisfied return to step 1
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ namsellw
ChemSet 801 Xtrem XC>

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification

Checkpoint ﬂ Check
N*/ON,, +V*/oV, <12,

if not satisfied return to step 1

Example
Ramset 801 Xtrem™ XC? Injection with

Specify - Reinforcing Bar
Anchorage

20mm grade 500 Rebar
Drilled hole depth to be 125 mm.

To be installed in accordance with
Ramset Installation Instructions.

Ramset 801 Xtrem™ XC? Injection (Anchor
Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail is
needed.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramsetw
ChemSet 101 PLUS o e

CHEMICAL INJECTION - NON-CRACKED CONCRETE

GENERAL INFORMATION -
Performance Related Installation Related g
@ L ACE RTR IR TR

=
=
(x)]

Product 5 T =

ChemSet" Injection 101 PLUS is a marine grade polyester N . g,

adhesive anchor. g

Benefits, Advantages and Features >

- Certified Performance European Technical Assessment EAD 330499 - §.
Option 7 =

Fast installation: O,

- Load in 50 minutes (at 20°C) : ""':.""'-.:"-. "\__ -..,;1.\. ...;‘. "'*-. NN, S

- Easy cold weather dispensing : g

Versatile: =

- Suitable for anchoring into a wide variety of substrates §

- Solid concrete, hollow block and brick Principal App"cations g.

- Flooded holes . =

. Styrene Free . Hollqw brick fmd block a

. « Stadium seating (7=

- Cold and temperate climates . Starter Bars @

VOC Compliant . Balustrades

Ramset Design Method:
- Uses technical data validated from testing in ANZ concrete

Australian Made Recommended Installation Temperatures
Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Installation

Service Temperature Limits

E
[ -40°C to 80°C
¥
¥
E . . .
’ B Setting Times
i i
k- £ 1 5 T
In t— : y i L Temperature of Cartridge Gel Time C:rrmagnt(lin‘;zltn
AL . l base material Temperature y
.| L : A concrete
(2] o 5 5°C 5°C 18 min 145 min
ool ded diameter and deoth ol 10°C 10°C 10 min 85 min
. Drill recommende |ame“eran ep . .o e. 20°C 20°C 6 min 50 min
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. P P 5 min 20 min
Alternatively, clean dust and debris from hole with stiff wire or nylon brush 20°C 0°C : l = I
and blower in the following sequence: blow x 4, brush x 3, blow x 4, brush x * * . .m.m min
3 blow X 4. Note: Cartridge temperature minimum +5°C

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert rebar to bottom of hole while turning.

5. ChemSet” Injection to cure as per setting times.
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

CHEMICAL INJECTION - NON-CRACKED CONCRETE

Installation and performance details:
ChemSet’ Injection 101 PLUS and Reinforcing Bar

S Optimum dimensions* Reduced Characteristic Capacity #
. Drilled Hole i Concrete Gr 500 Rebar - Steel Non-cracked Concrete
Anchor Size, . Effective Edge* Anchor .
diam,, d, . X substrate X Tension, ¢N, (kN)**
d, (mm) Depth, h distance, e, | spacing, a, X Tension, Shear, ~ -
(mm) (mm) (mm) (mm) thickness, by, ON,, (N> oV, (kN) Concrete compressive strength, f',
(mm) B “’ 20 MPa 32 MPa 40 MPa
10 14 90 40 60 115 314 214 78 9.8 1.0
12 16 110 50 70 140 452 30.8 15 145 16.2
16 20 125 65 100 160 804 54.8 173 219 245
150 190 26.0 329 36.8
20 25 80 120 1256 85.7
170 215 295 373 4.7
180 240 375 474 53.0
24 30 100 145 180.8 1233
210 270 437 55.3 619
180 240 391 494 55.3
25 30 100 150 196.4 133.9
210 270 456 577 64.5
225 295 54.7 69.2 774
28 35 115 170 2464 168.0
210 340 65.6 83.0 92.8
240 320 66.7 84.3 943
32 40 130 195 3216 219.3
300 380 834 105.4 179
290 380 90.6 na.z 1282
36 45 145 220 408.0 278.3
330 420 103.2 130.5 1459
320 420 mi 140.6 1572
40 50 160 240 504.0 3437
360 460 125.0 158.2 176.8

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.

**Note: Reduced characteristic ultimate concrete tensile capacity = ¢Nyc where ¢ = 0.6 and Nyc = Characteristic ultimate concrete tensile capacity. For conversion to Working Load Limit MULTIPLY ¢Nyc x 0.55
**Note: Reduced characteristic ultimate steel tensile capacity = ¢Nys where ¢ = 0.8 and Nys = Characteristic ultimate steel tensile capacity. For conversion to Working Load Limit MULTIPLY ¢Nys x 0.56
#Note: Design Tensile Capacity dpNyr = minimum of ¢pNyc and dNys

WET HOLES: Multiply oNuc x 1 All data relevant for Non-Cracked Concrete

For optimised performance data, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 101 PLUS Cartridge 380 ml cio1c
ChemSet™ 101 PLUS Jumbo Cartridge 750 ml cion
ChemSet™ 101 PLUS Kit 2x380 ml ISKP
Mixer Nozzle for 101 PLUS - ISNP
Substrate thickness, by (mm) Drilled hole depth, h, (mm)
hl = h
h+(2xdp)

TYPICAL ENGINEERING PROPERTIES OF GRADE 500 REINFORCING BAR

Rebar Size 10 12 16 20 24 25 28 32 36 40
Drilled Hole Dia, dy (mm) 14 16 20 25 30 30 35 40 45 50
Stress Area, A; (mm?) 785 13 201 314 452 491 616 804 1020 1260
Yield Stress, f;, (MPa) 500 500 500 500 500 500 500 500 500 500
Tensile Steel Yield Capacity N, (KN) 393 56.5 1005 157.0 226.0 2455 308.0 4020 510.0 630.0

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS 4671

232 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

160 Notes:

- Shear limited by Grade 500 Rebar steel capacity.
- Tension limited by concrete capacity
using nominal depths.
- No edge or spacing effects.
- f',=32MPa

130

100

Design tensile action effect, N* (kN)

| | |
0 50 100 150 200 250 300 350

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, 10 12 16 20 24 25 28 32 36 40
ems am 30 36 48 60 2 75 84 96 108 120

Step 1c Calculate anchor effective depth, h (mm)

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm) Substrate thickness, by, (mm)
Preferred h = h, otherwise bm = greater of: 1.25x h,

h+(2xdp)
h = Le = t,

t =total thickness of material(s) being fixed

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, oN, (kN), ¢ = 0.6, f'. = 32 MPa
Anchor size, dy 10 12 16 20 24 25 28 32 36 40

Drilled Hole Dia,
d, (mm) 14 16 2 % 30 30 35 40 45 50

Effective Depth,
h (mm)

85 93
90 9.8
95 104
100 10.9 131
105 15 138
10 120 145
115 126 161
125 137 164 219
140 153 184 246
150 164 197 263 329
170 224 298 3.3
180 27 316 395 414 494
210 36.9 461 55.3 51.7 64.5
240 422 527 633 65.9 738 843
210 59.3 7l 741 83.0 948 106.7
300 65.9 790 824 922 105.4 118.6 1317
320 702 84.3 87.9 984 124 1265 1405
330 86.9 906 1014 115.9 130.4 1449
360 948 988 o7 1265 142.3 158.1
20 1153 1291 1476 166.0 1845
460 1617 1818 2020
500 1757 197.6 2196
550 2174 2416
600 2635
625 2145

Bold values are at ChemSet Anchor Stud nominal depths.
WET HOLES: Multiply ¢Ny x1
All data relevant for Non-Cracked Concrete. For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 2b Concrete compressive strength effect, tension, X,

f. (MPa) 20 25 32 40 50
Xne 079 088 100 112 125

Table 2¢ Edge distance effect, tension, X,

Anchor size, dy 10 12 16 20 24 25 28 32 36 40

t Edge Distance,
e (mm)

30 083
35 091 081
40 100 088
50 1.00 085
65 100 087
80 1.00 088 0.86
95 100 097 089 082
100 100 093 0.85
10 100 090 083
130 100 093 087
145 1.00 0.93
160 1.00
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 2d Anchor spacing effect, end of a row, tension, X3¢
For single anchor design, X4 = 1.0

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Anchor Spacing,
a (mm)
30 0.75
35 079 074
40 083 078
50 092 085 076
60 100 092 081 075
75 1.00 0.89 081 0.76 075
95 1.00 090 083 082 078
120 1.00 0.92 0.90 0.86 081 078 075
140 100 097 092 0.86 082 079
150 1.00 095 0.89 0.85 081
170 100 094 0.89 0.85
195 1.00 095 091
220 1.00 0.96
240 100

Table 2e Anchor spacing effect, internal to a row, tension, X

t For single anchor design, X, = 1.0
Anchor size, d, 10 12 16 20 2 25 28 32 36 40
Anchor Spacing,
a(mm)
30 050
35 0.58 049
40 067 0.56
50 083 0.69 0.52
60 100 083 063 050
75 100 078 0.63 0.52 0.50
95 100 079 0.66 063 057 049
120 1.00 083 0.80 0N 0.63 056 050
150 100 100 089 0.78 069 063
170 1.00 0.89 079 01
195 100 0.90 0.81
215 100 090
240 1.00
Checkpoint E Design reduced ultimate concrete tensile capacity, ON,c
d)Nurc = (I)Nuc * ch * Xne * ( Xnae or Xnai)

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN), , = 0.8

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
e ap 314 452 804 1256 1808 1964 2464 3216 408.8 504.0
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Checkpoint ﬂ Design reduced ultimate tensile capacity, ON,,

oN,, = minimum of ¢N,,., ®N,,

Check N* / ¢Nur < 1, if not satisfied return to step 1

Tensile performance conversion table

Concrete Tensile Performance Steel Tensile Performance
Performance Required . Concrete . Carbon Steel
Notation . . Notation . .
Tension Capacity Tension Capacity
Strength Limit State ON,, MULTIPLY @N,,. x 1.00 ON, MULTIPLY oN,, x 1.00
Working Load Limit N, MULTIPLY ON,, x 0.55 N, MULTIPLY oN,, x 0.56
Cyclic Loading N Refer to page 40 for suitable N Refer to page 40 for suitable
¥ anchor s anchor
Fire Resistance Neeit Refer to Fire Rated Anchors Nasiit Refer to Fire Rated Anchors
Seismic N psis Refer to Seismic Anchors Nagssis Refer to Seismic Anchors

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities

m Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN), ¢, = 0.6, f, = 32 MPa

Chemical Anchoring - Reinforcing Bar Anchorage

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Edge Distance,
e (mm)
30 25
35 32
40 39 42
50 55 59 6.5
60 72 7 8.6 96
75 101 108 120 134 147 147
95 143 153 171 192 210 210 27
120 204 218 243 212 298 298 322 344 365 385
200 438 468 524 586 64.1 64.1 69.3 741 786 828
300 80.5 86.1 96.2 1076 m8 7.8 1213 1361 1443 1521
400 1239 1325 1481 165.6 1814 1814 1960 2095 2022 2342
500 1732 1852 207.0 2315 2536 2536 2139 2928 3106 3214
600 217 2434 2122 3043 3333 3333 360.0 3849 4082 4303

Note: Effective depth, h must be > 6 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.

Table 4b Concrete compressive strength effect, concrete edge shear, X,
¢ (MPa) 20 25 2 40 50
Xue 079 088 100 112 125

© -; " Table 4c Load direction effect, concrete edge shear, X,4
Angle,o° 0 10 0 30 40 50 60 70 80 [ 90-180
Xud 100 | 104 | 16 | 132 | 150 | 166 | 180 | 191 | 198 | 200

Load direction effect,
conc. edge shear, Xyd
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 4d Anchor spacing effect, concrete edge shear, X,

Note: For single anchor designs, X,; =10

Edge distance, e (mm) 25 30 35 50 60 75 125 200 300 400 500 600
Anchor spacing, a (mm)

25 070 067 | 064 | 060 058 057 054

30 074 070 067 062 | 060 | 058 | 055 053

35 078 073 070 064 | 062 | 059 056 | 054 | 052

50 0.90 0.83 0.79 0.70 0.67 0.63 0.58 0.55 0.53 0.53

60 0.98 0.90 0.84 0.74 0.70 0.66 0.60 0.56 0.54 0.53 052

75 100 100 093 | 080 075 070 062 | 058 055 054 | 053 053
150 100 100 100 090 074 065 | 060 | 058 | 056 | 055
200 100 082 070 063 060 | 058 057
300 098 | 080 070 065 | 062 | 060
400 100 0.90 0.77 0.70 0.66 0.63
500 1.00 0.83 0.75 0.70 0.67
625 092 0.81 0.75 0.71
750 100 088 | 080 075
875 094 | 085 079
1000 100 090 | 083
1250 100 0.92
1500 1.00

Table 4e Multiple anchors effect, concrete edge shear, X,,,

Note: For single anchor designs, X, = 1.0

Anchor spacing / 020 | 040 | 060 | 080 | 100 | 120 | 140 | 160 | 180 | 200 | 225 | 250
Edge distance,a/ e
Number of anchors, n

2 700 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

3 072 | 07 | 080 | 083 | 086 | 088 | 09 | 093 | 095 | 096 | 098 | 100

4 057 | 064 | 069 | o074 | o7 | 082 | 08 | 089 | 0% | 09 | o9 | 100

5 049 | o057 | 063 | 069 | o4 | o7 | o083 | o&7 | 0% | 0w | 0w | 100

6 043 | 052 | 059 | 066 | om | o7 | o8 | o085 | o089 | 03 | 0% | 100

7 039 | 048 | 056 | 063 | 069 | 075 | 080 | 084 | 088 | 0%2 | 0% | 100

8 036 | 046 | 056 | o6l | oes | o7 | o079 | ose | o088 | 0%2 | 0% | 100

9 03 | 044 | 05 | 060 | 067 | 073 | o078 | 083 | 087 | o9t | 0% | 100

10 032 | o4 | o5t | 059 | 066 | 072 | o7 | os2 | o&7 | og | 0% | 100

15 026 | 037 | o4 | 055 | 063 | 070 | o076 | o8 | 086 | 0% | 0% | 100

20 023 | 035 | 045 | o5 | o6 | oes | 075 | 080 | o085 | 0% | os5 | 100

Table 4f Anchor at a corner effect, concrete edge shear, X,

Note: For e/e, > 125, X5 = 1.0
e | Shear Force

\ Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
Edge dustance, e, (mm)
ez// m'&gﬁ 25 0.86 077 070 058 053 049 0.41 0.37 0.35 0.34 0.32 0.32
A’ A 30 097 0.86 078 0.64 0.58 052 043 038 0.36 0.34 033 0.32
Concrete edges 35 100 095 0.86 069 063 0.56 046 040 037 035 033 0.32
ANCHOR AT A CORNER 50 00 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 1.00 1.00 1.00 097 0.86 075 057 047 041 038 036 0.34
75 1.00 1.00 1.00 1.00 1.00 0.86 0.64 051 044 041 037 0.35
125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 053 048 042 0.38
200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.58 049 042
300 100 100 100 100 100 100 100 100 0.86 072 058 049
400 100 1.00 1.00 100 100 100 1.00 100 100 0.86 067 055
500 1.00 100 1.00 100 1.00 1.00 1.00 100 100 1.00 077 061
600 1.00 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00 0.86 067
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86
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SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN
Design reduced ultimate concrete edge shear capacity, ¢V

Checkpoint n
¢Vurc = (I)Vuc * ch * de * xva * Xvn * Xvs

m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN), ¢, = 0.8

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Grade 500 Rebar 214 308 548 857 1233 1339 168.0 219.3 2183 3437

Checkpoint B Design reduced ultimate shear capacity, ¢V,

oV,, = minimum of ¢V,,, OV,,
check V* / ¢V, <1,

if not satisfied return to step 1

Chemical Anchoring - Reinforcing Bar Anchorage

Shear performance conversion table

Checkpoint ﬂ

Concrete Shear Performance Steel Shear Performance
Performance Required . Concrete R Carbon Steel
Shear Capacity Shear Capacity
Strength Limit State OV MULTIPLY ¢V, x 1.00 OV, MULTIPLY ¢V, x1.00
Working Load Limit Ve MULTIPLY ¢V, x 0.55 Ve MULTIPLY ¢V, x 0.45
Cyclic Loading v Refer to page 40 for suitable v Refer to page 40 for suitable
v anchor ¥ anchor
Fire Resistance Voot Refer to Fire Rated Anchors Vasit Refer to Fire Rated Anchors
Seismic Vogcsis Refer to Seismic Anchors Voigssis Refer to Seismic Anchors

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities

m Combined loading and specification

Check

N*/oN,, + V¥/oV,, <12,

if not satisfied return to step 1

Specify - Reinforcing Bar
Anchorage

Ramset ChemSet 101 PLUS with (Anchor
Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Example

Ramset™ ChemSet™ 101 PLUS with

N20 grade 500 Rebar
Drilled hole depth to be 160 mm.
To be installed in accordance with
Ramset” Installation Instructions.
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Introduction  Backioindex

CHEMICAL ANCHORING - REINFORCING BAR TO AS3600 & AS5216

"g 3ar

AS5216

AS3600 - 2018 Section 13 covers development of stress in cast-in and or the concrete edge is no longer remote. Close bar spacing or insufficient
reinforcement. concrete cover may result in splitting failures such as those illustrated in

In order to obtain full steel yield stress in a reinforcing bar it must be figure 1.

embedded in concrete to a length where the bond stress and steel stress are

balanced and the bar does not displace within the concrete. The embedded From equation 1above, stress (a, ) in the concrete surrounding the bar

length of bar is termed the Development Length (Lsy.). decreases with increasing embedded length (L.). See graph below of bond
Furthermore, in accordance with AS5216:2021 Appendix D, the Chemical stress developed in concrete when steel yield stress is applied to a reinforcing
Adhesive when used with post-installed reinforcing bar requires a pre- bar as a function of embedded length.

qualification document demonstrating testing in accordance with EAD 330087

Stress Development in Post-installed Adhesive Bonded Reinforcement in Bond Stress at f;, in Rebar
Solid Concrete —~ 25
Polymer adhesives like epoxy, generally bond significantly better to steel E 20 N
reinforcement than concrete to steel reinforcement. Consequently the = \
development lengths of reinforcing bars bonded in concrete with adhesives e 15 \
are often significantly shorter than development lengths of cast-in bars. § 10 ~—
As with cast-in bars, loads on adhesive bonded reinforcing bars are & 5
transmitted to and cause stress in the surrounding concrete. g
[a'a] 0 T T T 1
The stress around a single reinforcing bar in tension remote from a concrete 0 s 10 15 2
edge is given by: I-sy.l /dy
A,.f Concrete
6,= —— > ...Equation 1 o T S o S o s
L T[ d L > Oo o ° S O 5 @ ° XSS O & @ °
e fv-Yp 99 aa?Qu S ao?% (= ae.%o 9
e s o 0o S : 2 S 0001
o, = Bond Stress to the Concrete (MPa) 888, o..888 o\ 8838 o
A, = Cross-sectional Area of the Bar (mm?) \ —
fy, = Steel Yield Stress (MPa)
Ly: = Minimum embedment length of rebar to develop Bonded Rebars
steel yield stress (mm) T v S \e T
T = pi 888, 0 388, o 38R ]
d, = nominal bar diameter (mm) 00:86 5" o2 L0260 5" 57.00:2 R

o o o
L Pr-) o XS -] eo X g
. . . =3 © © =4
In the case where spacing and edge distances are remote, there is enough 1‘;{?% & 20 P J
oo o s o o s oo o 0

concrete cover to the bar and adhesive to dissipate the stresses in the
concrete and avoid splitting failures. V'HOtCh
However, the situation changes when another bar or bars is/are introduced

Figure 1.
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CHEMICAL ANCHORING - REINFORCING BAR TO AS3600 & AS5216

Therefore where there is shallow cover or close bar spacing, it is necessary to
apply the splitting factor k,k, & k, listed in Section 13 of

AS3600 - 2018. The splitting factors influence the development length to
ensure there is sufficient embedment to reduce stress in concrete and prevent
splitting failures.

Development lengths calculated from bond strength alone should NOT be
used for bar anchorages designed to comply with AS3600 - 2018 as concrete
splitting is not accounted for.

If splitting factors from AS3600 are not applied to development lengths of
post-installed reinforcing bars in structural concrete elements, there may be
a significant reduction in safety resulting in concrete failure and collapse due
to concrete splitting. Concrete splitting is a function of edge distance and
spacing and is independent of adhesive bond strength.

Derivation of Development Length for Adhesive Bonded Bars
Development lengths are predicted from bond stress, determined from pull out
tests, according to equation 2. The predicted lengths are verified according to
the current revision of AS/NZS 4671, Appendix C4, where a load equal to N, is
applied and a displacement of the bar less than 0.2 mm recorded.

L,,=—""—"-"".. Equation 2
i cy.7.d, d

The development length is a function of adhesive bond stress so a limit state
factor of 0.6 is applied:

= .. Equation 3
(%] 0.6.0,.m.d,

syt

Effectively the limit state factor increases development length by 67%.

The development length tables in “Design Case 1" in the following section are
calculated using Equation 3. This relationship applies to a single bar remote
from an edge and does not account for concrete splitting affects.

For designs where there are multiple parallel reinforcing bars in structural
elements such as walls, floors, beams and columns, concrete splitting factors
from section 13.1 of AS3600 should be used. Concrete splitting is independent
of adhesive bond strength and should be applied to all adhesive bonded bars
where the design is intended to comply with AS3600.

AS5216 - 2021 Appendix D covers development length of post-installed
reinforcing bar

AS5216:2021 Appendix D Clause D.4.2 states ‘The embedment length of
post-installed reinforcing bars to develop characteristic yield strength of a
reinforcing bar shall not be less than the development length obtained in
accordance with AS3600.

Therefore, the basic development length of deformed bar according to
AS3600-2018 Clause 13.1.2.2 can be calculated as follows,

0.5.k,.ks.f,,.d,
k, V(f*c)
Furthermore, where the full yield strength is not required, the development

length can be calculated in accordance with AS3600-2018 Clause 13.1.2.4
which prohibits development lengths less than 12db as follows,

L

sy.t =

Gst
Lst = Lsy<t' f

sy

>12d, .....Equation 5
where o, = Required tensile stress

The development length tables in “Design Case 2, 3 and 4" in the

following section are calculated using equation 4.

k, = 1.0 for adhesive bonded bars. In section 13.1 of AS3600 - 2018 k, = 1.3 for all
horizontal bars with > 300 mm of concrete below them. According to Warner
et al® (pg391), a zone of weak, air and water rich concrete forms on the lower
surface of 'top’ bars, which reduces the bond characteristics of bars in this
position. Since the weakened zone of concrete is specific to cast-in bars it is
not relevant to bonded bars and therefore k, = 1in all cases.

k, is the direction function of the bar diameter (d,).

The value of k, is influenced by the anchor spacing (a),
edge distance/cover () and the bar diameter (d,).

Edge Distance and Spacing

Edge distance and spacing of reinforcing bars are independent of adhesive
bond strength. They are related to the stress transferred from the bars under
tension, through the adhesive and into the concrete. As shown in equation 1
stress transferred to concrete by bars under tension is reduced by increasing
embedded length. Hence AS3600 applies the splitting factors, k,, k, and k, to
influence the development length.

AS3600 allows for various depths of concrete cover to bars depending on
environmental and other circumstances. The designer must refer to AS3600 to
determine required cover.

In the following tables a minimum cover of 30 mm or 2 x d,
(25 x d, edge distance) is adopted.

References
1. AS3600 - 2018 Concrete Structures, Standards Australia
2. AS/NZSA46T71 - 2001 Steel Reinforcing Materials, Standards Australia
3. Warner, RF. Rangan B.V. Hall AS. Faulkes K.A. 1998,
‘Concrete Structures’, Addison Wesley Longman Australia
4, AS5216 - 2021 Design of post-installed and Cast-in
fastenings in concrete.

>0.058.f,,k,.d, .....Equation 4
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CHEMICAL ANCHORING - REINFORCING BAR TO AS3600 & AS5216

This information is intended for use by qualified engineers or other suitably
skilled persons. It is the designer's responsibility to ensure compliance with
the relevant standards, codes of practice, building regulations, workplace
regulations and statutes as applicable.

This section must be used in conjunction with AS3600 - 2018 and is
intended to assist in design of reinforcing bar connections where they are
post-installed using ChemSet™ Anchoring adhesives rather than being cast
into the concrete.

For selection of the appropriate reinforcing bar diameter, reference should
be made to the manufacturer's design tables and
AS3600 - 2018.

The document provides the steel yield development length Ly, required by
AS3600 - 2018, clause 13.1.2.2 for Grade 500 reinforcing bars post-installed
with ChemSet” Anchoring adhesives into concrete.

The design process begins with the Designer choosing the relevant Design
Case:

The Design Cases are:

1. Development Length of single bar remote from an edge

2. Development Length of multiple bars in concrete elements.
(Large clear anchor spacing)

3. Development Length of multiple bars in concrete elements.
(Medium clear anchor spacing)

4, Development Length of multiple bars in concrete elements.
(Minimum clear anchor spacing)

Having obtained the nominal development length for the design case,
adjustment is made for the influence of concrete compressive strength to
yield the value Lsyz.

In the case where there is not sufficient depth of concrete for the
reinforcing bar to be installed to Lsys, or the stress area of tensile steel
exceeds design requirements, the stress (os) less than the yield strength
(fsy) developed in the bar is provided for a variety of lengths (Lst), per clause
13.1.24 of AS3600 - 2018. Having obtained the stress developed in the bar
for a nominated installed length, adjustment is made to the developed
stress for the influence of concrete compressive strength.
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WORKED EXAMPLE

DESIGN EXAMPLE 1

Using the AS1170 family of Australian Standards, the design action effect
causing tension in reinforcing bars is calculated to be:
N* = 637 kN/m.run

Strip footing details:
f. =40 MPa
Minimum cover = 50 mm

Load case induced in
starter bars = 637 kN/m. run

650

Consider design of Grade 500 reinforcement bar, fully developed.

To satisfy Strength Limit State Design criteria,

N* < ofgy * Ay
therefore, 637103 N < 0.8+ 500 * Ay
transposing gives us, Ap > 1593 mm?

From reinforcement bar manufacturers tables,
Rebar Size 24 @ 275 mm. centres provides 1636 mm2/m. run
Which satisfies our steel sectional requirement.

As the project requires a post-installed solution, consider the use of
ChemSet™ Reo 502" Plus, Chemset™ 801 Xtrem” XC? or EPCON" C8 Xtrem”

Design is a wall with multiple longitudinal bars at 275 mm centres
so Design Case 2 applies.

From Table 2, Lgyt (nom) = 700 mm

FromTable2a, X, = 0.89@f. =40 MPa

The tensile development length for Rebar Size 24 using

ChemSet” Reo 502" Plus, Chemset™ 801 Xtrem™ XC? or EPCON" C8 Xtrem" is:
Lsy.t = I-sy.t (nom) * Xnc

700 = 0.89

623 mm

Specify

N24 @ 275 mm. centres post-installed using

Ramset™ ChemSet™ Reo 502" Plus, Chemset™ 801
Xtrem" XC, or EPCON" C8 Xtrem"
@ 623 mm. deep

DESIGN EXAMPLE 2

Consider the previous case; however the footing depth is 590 mm. Given
minimum cover is 50 mm, the maximum bar length is 540 mm.

Use stress developed in the bar to determine the centre spacings required
to achieve the design load case at shorter bar lengths.

From Table 2,  Using Lgt = 540 mm
Rebar Size = 24

gives, Ggt (nom) = 386 MPa

From Table 2b, Xne = 112 @ 40 MPa

The stress developed in the bar at this depth is,

Ggt = Ost (nom) * Xnc
430 MPa
hence, N* < dogt * Ap

therefore,

<
637%103N < 0.8 430 = Ay
transposing gives us, Ap =

1852 mm?
From reinforcement bar manufacturers tables,
Rebar Size 24 @ 250 mm. centres provides 1850 mm2/m. run

Which satisfies our steel sectional requirement.

Specify

N24 @ 250 mm. centres post-installed using

Ramset™ ChemSet™ Reo 502" Plus, Chemset™ 801
Xtrem™ XC2 or EPCON" C8 Xtrem™ @ 540 mm. deep

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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ENGINEERING PROPERTIES

Grade 500 Reinforcing Bar

ENGINEERING PROPERTIES

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar size 10 12 16 20 24 25 28 32 36 40
Drilled hole dia., d (mm) 14* 16** 20 25 30 30 35 40 45 50
Stress area, Ap (mmz) 785 13 201 314 452 491 616 804 1020 1260
Yield stress, fgy (MPa) 500 500 500 500 500 500 500 500 500 500
Tensile steel yield capacity
393 56.5 100.5 157.0 226.0 2455 308.0 402.0 510.0 630.0
Nsy, (kN)

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS 4671
*Note: For EPCON C8 Xtrem with 10mm Rebar Size, drill hole diameter dh = 12mm
**Note: For EPCON C8 Xtrem with 12mm Rebar Size, drill hole diameter dh = 15mm
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

® Ramset
o e

AVAILABLE IN AUSTRALIA ONLY

(New Zealand refer to EPCON™ C6 PLUS range)

GENERAL INFORMATION
Performance Related Installation Related
P YOS SOPOOSIC
) g
** g SRACKED |l FLoopen HoLE
Product YEAR el

ChemSet™ Reo 502" PLUS is a heavy duty pure Epoxy for

anchoring threaded studs and reinforcing bar into cracked

and uncracked concrete.
Compliance

Design according to AS5216:2021 Appendix D and AS3600-2018 clause

13.1.2.2 steel yield development length
- European Technical Assessment - tested to EAD 330087

Benefits, Advantages and Features

- 100 year working life

Greater productivity:
- Anchors in dry, damp, wet or flooded holes

Reo 902..

Furw [y

N e

Principal Applications

9125SY 8 009ESY 0} Jeqay - Hurioyouy |edatway)

- Easy dispensing even in cold weather - Threaded Studs
Greater security: - Starter Bars
- Strong bond - Threaded Inserts
- Rated for sustained loading - Over-head installation
Versatile: - Steel Columns
- Anchors in carbide drilled and diamond drilled holes . Hand Rails
- Cold and temperate climates - Road Stitching
Greater safety:
- Low odour -
- VOC Compliant Recommended Installation Temperatures
Minimum Maximum
Insta"atlon Substrate 5°C 40°C
Adhesive 10°C 40°C
Service Temperature Limits
-40°C to 70°C
Setting Times Reo 502" Plus
o . Curing time in
0 Temperaturg of Cartridge Gel Time dry and wet
base material Temperature
concrete
1. Drill recommended diameter and depth hole. 5°C Minimum 10°C 300 min 24h
2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean. 10°C 10°C 150 min 18h
Alternatively, clean dust and debris from hole with stiff wire or nylon brush 15°C 15°C 40 min 12h
and blower in the following sequence: blow x 2, brush x 2, blow x 2, brush x 20°C 20°C 25 min 8h
2, blowx2. 25 25°C 18 min 6h
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger 30°C 30°C 12 min 4h
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth 40°C 40°C 6 min 2h
slowly, ensuring no air pockets form. Note: Cartridge temperature minimum +10°C

4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while turning.
5. Allow ChemSet”Reo 502" PLUS to cure as per setting times.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size
ChemSet Reo 502 PLUS 600 ml

Part No.
RE0502P600

Cure Time at 20°C
12 hours

Working Time at 20°C
25 minutes
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ChemSet 801 Xtrem XC?

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related

oo

Product

Chemset” 801 Xtrem™ XC? is a heavy duty Vinylester for
anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance

Design according to AS5216:2021 Appendix D and AS3600-2018 clause
13.1.2.2 steel yield development length
- European Technical Assessment - tested to EAD 330087

Benefits, Advantages and Features
- 100 year working life

- Flooded Holes

- Fire rated

Greater productivity:

- Easy dispensing even in cold weather

- Apply torque in 2 hours @ 20°C
Greater security:

- Strong bond

- Rated for sustained loading

Versatile:

- Earthquake, Fire & Flooded Conditions

- Cold and temperate climates

Greater safety:

- Low odour

- VOC Compliant

- Suitable for contact with drinking water
Made in Australia

Installation

1. Drill recommended diameter and depth hole.

2. Important: Use Ramset Dustless Drilling System to ensure holes are clean.

Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 2, brush x 2, blow x 2.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole while turning.

5. Allow ChemSet” 801 Xtrem™ XC? to cure as per setting times.

Installation Related

@POEPOOIITIH

100| sl i
vear | BN I
e - K

FLOODED HOLE
AAPPROVED

B N R R e T N N

Principal Applications
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Over-head installation

- Steel Columns

- Hand Rails

« Road Stitching

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
-40°C to 80°C
Setting Times 801 Xtrem™ XC2
Temperature of - Curing timein | Curing time in
. Gel Time
base material dry concrete wet concrete
+5°C 60 min 240 min 480 min
6°C-10°C 40 min 180 min 360 min
11°C-20°C 15 min 120 min 240 min
21°C-30°C 8 min 90 min 180 min
31°C - 40°C 4'min 60 min 120 min
Note: Cartridge temperature minimum +5°C

Note:
* Diamond Core drilling only applicable for 50 years working life.
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CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Installation Related
OS2V P V0O Y
Product

EPCON" C8 Xtrem" is a High Performance Pure Epoxy F'“”ESTE” W ;m«* coucner: [l "openis
Anchoring adhesive for use in Cracked and Non-Cracked wum(mn N

concrete. For structures subject to external exposure,
permanently damp or aggressive conditions.

Compliance
-+ Rl

Design according to AS5216:2021 Appendix D and AS3600-2018 clause >
13.1.2.2 steel yield development length EP': nm GB
yle P g | T |

- European Technical Assessment - tested to EAD 330087

Benefits, Advantages and Features
- 100 year working life

- Approved for flooded holes

- Approved for floor, wall & overhead applications

9125SY 8 009ESY 0} Jeqay - Hurioyouy |edatway)

- Data for 100 years sustained loading

Greater productivity: Pr|n0|pal Applications

- Anchors in dry, damp, wet or flooded holes - Anchoring into cracked & non cracked concrete
- No weather delays - Road barrier hold down bolts

- Fast, easy dispensing with high flow mixer - Bridge refurbishment

Greater security: - Road & Rail tunnel construction

- Highest performance in cracked concrete - Reinforcing bar from 10 to 32mm

Versatile - Starter Bars

- Anchors all stud & bar diameters in all directions - Threaded Studs from M8 to M30

. Oversized holes - Threaded Stud material: Zn, A4 316, HCR steels
- Anchors in carbide drilled and diamond cored holes - Threaded Stud material: 5.8, 8.8,10.9 grade

- For tropical and cold weather conditions

Greater safety:

- Low odour

, . _ _ Recommended Installation Temperatures
Fire Rated : Refer Fire rated anchoring section

Minimum Maximum
Substrate 5°C 40°C
: Adhesi ° 40°
Installation dhesive ot 0
Load should not be applied to anchor until the chemical has sufficiently cured
as specified.
Service Temperature Limits
-40°C to 80°C
Setting Times EPCON" C8 Xtrem™
Temperature of . Curing time in | Curing time in
. Gel Time
: t[i base material dry concrete | wet concrete
P 5°C - 9°C 20 min 30h 60 h
) 10°C-19°C 14 min 23h 46 h
1. Drill recommended diameter and depth hole. S S -
. - 20°C - 24°C 1'min 16 h 32h
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean. . . -
Alternatively, clean dust and debris from hole with stiff wire or nylon brush 2500 - 2900 8 m!n 12h 24h
and blower in the following sequence: blow x 2, brush x 2, blow x 2. 30°C-39°C o min 8h 16h
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger 40°C 5min 6h 12h

pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth Note
slowly, ensuring no air pockets form *Performance of cored & oversized holes was not included in the ETAG test program and

; . therefore is based on testing conducted at Ramset™ Product Engineering Laboratory.
4. Insert rebar to bottom of hole while turning.

5. Allow EPCON" C8 Xtrem" to cure as per setting times.
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Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC2 or EPCON" C8 Xtrem" _
STRENGTH LIMIT STATE DESIGN

Strength Limit State Design

- For Single Bar Remote from an Edge (e >4 d,)

For designs intended to comply with AS5216-2021 and AS3600-2018, refer to Design cases 2, 3 and 4

Concrete Splitting Factors

ki 1.0
k. 1.0
ks 1.0

Table 1 Nominal steel yield development length L., (.., of Grade 500 reinforcing bar in tension post-installed in 32 MPa
concrete with ChemSet™ Reo 502™ Plus, Chemset™ 801 Xtrem™ XC? or EPCON™ C8 Xtrem™

Rebar size 10* 12 16 20 24 25 28 32 36* 40*
Minimum Cover, e (mm) 40 48 64 80 96 100 12 128 144 160
Min. Clear Spacing, a (mm) NR NR NR NR NR NR NR NR NR NR
Adhesive reduced ultimate
tensile bond capacity 393 56.5 1005 157.0 2260 2455 308.0 4020 510.0 630.0
ONyy (kN), ¢ =06
Effective length, Lg; (mm) Stress developed in steel, ot (om) (MPa)
50 238
60 286
70 333 250
80 381 286
90 429 32 f
100 e | 3w 204 Ost <Tsy
105 500 375 256
120 429 293 226
140 500 34 264 209
160 390 302 239 222
190 463 358 284 264 238
205 500 387 306 285 256
220 415 328 306 215 234
230 434 343 319 288 245 213
265 500 396 368 331 282 245
300 448 47 375 319 218
335 500 465 49 356 310 212
360 500 450 383 333 293
380 ot > fsy 475 404 352 309
400 500 426 370 325
430 457 398 350
450 479 417 366
470 500 435 382
540 500 439
615 500

Denotes adhesive tensile bond stress at Grade 500 steel yield development length, Lgy ¢
Interpolation permitted. Do not extrapolate.

*Note: 10, 36 & 40 mm Reinforcing bar diameter data only applies to ChemSet™ Reo 502™ Plus and EPCON™ C8 Xtrem™
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Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

. Table 1a Concrete compressive strength effect on development length, tension, X
Checkpoint m P 9 P 9 ne

f'. (MPa) 20 25 32 40 50
Xne 1.26 113 100 089 0.80

Design reinforcing bar steel development length, Lsy.t (mm)

Lyt = Lsyt (nom) * Xnc

If there is insufficient concrete depth to install bar to L,
go to Checkpoint 1b

Note: Effect of water in hole, multiply L, by 14.

. Table 1b Concrete compressive strength effect on steel stress, tension, X,
Checkpoint

' (MPa) 2 2% 2 40 50
Xae 079 088 100 112 125

Design tensile steel stress, o5t (MPa)

Gst = Ost (nom) * Xnc

Note: Effect of water in hole, multiply o by 0.7.
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Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

Strength Limit State Design
m Multiple Bars in Concrete Elements (Large clear anchor spacing)

Steel yield development length, L, (AS5216-2021 Appendix D and AS3600 - 2018, clause 13.1.2.2)

Table 2 Nominal steel yield development length L., ,,n) of Grade 500 reinforcing bar in tension post-installed in 32 MPa
concrete with ChemSet™ Reo 502™ Plus, Chemset™ 801 Xtrem™ XC? or EPCON™ C8 Xtrem™

Rebar size 10* 12 16 20 24 25 28 32 36* 40*
Concrete Splitting Factor, k, 10 1.0 10 10 10 10 10 10 10 10
Concrete Splitting Factor, k, 1.2 1.2 1.2 11 11 11 1.0 1.0 1.0 09
Concrete Splitting Factor, k, 07 07 07 07 0.7 07 0.7 07 07 07

Minimum Cover, e (mm) 40 40 45 60 75 75 95 110 130 150
Min. Clear Spacing, a (mm) 80 80 90 125 150 150 190 220 260 300
Adhesive reduced ultimate

tensile bond capacity 39.3 56.5 100.5 157.0 226.0 2455 308.0 402.0 510.0 630.0

ONyps (KN), o = 0.6

Effective length, Lg; (mm) Stress developed in steel, 6t (yom) (MPa)
140 241
160 216
180 310 257
240 414 343
290 500 414 312 f
300 w3 | 33 Ost <Tsy
330 4an 355
350 500 376 302
370 398 319
410 441 353
465 500 401 332 32
490 422 350 338 293
540 466 386 372 323 273
580 500 414 400 347 293 250
615 439 424 368 3n 265
650 464 448 389 328 280 242
700 500 483 419 354 302 260
125 500 434 366 312 210
780 Ogt > fsy 467 394 336 290
835 500 422 360 310
875 442 317 325
915 462 394 340
990 500 41 368
1160 500 431
1345 500

Denotes adhesive tensile bond stress at Grade 500 steel yield development length, Lgy ¢
Interpolation permitted. Do not extrapolate.

*Note: 10, 36 & 40mm Reinforcing bar diameter data only applies to ChemSet™ Reo 502™ Plus and EPCON™ C8 Xtrem™

**Note: 1. ChemSet™ Reo 502™ Plus and ChemSet™ 801 Xtrem™ XC? development length data is based on Diamond Core drilled holes.
2. EPCON™ C8 Xtrem™ development data is based on hammer drilled holes. For Diamond Core drilled holes refer to Development Length
multiplication factors below.
3. When using 36 & 40mm Reinforcing bar diameter apply Development Length multiplication factors below.

Development Length Multiplication Factors on Lyyyom

Chemical Anchor Type Diamond Core Drill Factor 36mm and 40mm diameter factor
EPCON™ C8 Xtrem™ Multiply Lyy; oom X 1.2 Not required

ChemSet™ Reo 502™ Plus Not required Multiply Ly oom) X 1.4
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

) Table 2a Concrete compressive strength effect on development length, tension, X
Checkpoint m P 9 P 9 ne

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 1.26 113 1.00 0.89 0.80
Xnc - for 28-32 bar diam. 1.26 113 1.00 1.00 1.00
Xnc - for 36-40 bar diam. 1.00 1.00 1.00 100 100

Design reinforcing bar steel development length, I-sy.t (mm)

Loyt = Lyt (nom) * Xnc

If there is insufficient concrete depth to install bar to Lsy
go to Checkpoint 2b

Note: Effect of water in hole, multiply Loyt by 14.

. Table 2b Concrete compressive strength effect on steel stress, tension, X,
Checkpoint

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 079 0.88 1.00 112 125
Xnc - for 28-32 bar diam. 079 088 1.00 1.00 1.00
Xnc - for 36-40 bar diam. 1.00 1.00 100 100 100

Design tensile steel stress, o5t (MPa)

Ost = Ost(nom) * Xnc

Note: Effect of water in hole, multiply o by 0.7.
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Chemical Anchoring - Rebar to AS3600 & AS5216

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

Chemset Reo 502" Plus, Chemset 801 Xtrem" XC? or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

Strength Limit State Design
m Multiple Bars in Concrete Elements (Medium clear anchor spacing)

Steel yield development length, L, (AS5216-2021 Appendix D and AS3600 - 2018, clause 13.1.2.2)

Table 3 Nominal steel yield development length L, ,,,), of Grade 500 reinforcing bar in tension post-installed in 32 MPa
concrete with ChemSet™ Reo 502™ Plus, Chemset™ 801 Xtrem™ XC? or EPCON™ C8 Xtrem™

Rebar size 10* 12 16 20 24 25 28 32 36* 40*
Concrete Splitting Factor, k,| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Concrete Splitting Factor, k,| 1.2 12 12 11 11 11 1.0 1.0 1.0 0.9
Concrete Splitting Factor, k,| 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Minimum Cover, e (mm) 30 30 32 40 48 50 56 64 72 80
Min. Clear Spacing, a (mm) 60 60 70 80 100 100 120 130 150 150
Adhesive reduced ultimate

tensile bond capacity 39.3 56.5 100.5 157.0 226.0 2455 308.0 402.0 | 510.0 | 630.0

ONypr (kN), ¢c=06

Effective length, Lg; (mm) Stress developed in steel, oyt (nom) (MPa)
120 207
180 310
200 345 286
250 431 357
290 500 44 279 f
300 09 | 288 Ost <lsy
330 an 317
350 500 337 259
400 385 296
445 428 330
520 500 385 3N 295
550 407 329 313 21
595 44 356 338 293 247
675 500 404 384 332 280 239
700 49 398 345 290 248
175 464 440 382 322 275 232
835 500 474 am 346 296 250
880 500 433 365 312 263
945 Gst > fsy 465 392 335 283
1015 500 vl 360 304
1050 436 372 314
1120 465 397 335
1205 500 421 361
1410 500 422
1670 500

Denotes adhesive tensile bond stress at Grade 500 steel yield development length, Ly t
Interpolation permitted. Do not extrapolate.

*Note: 10, 36 & 40mm Reinforcing bar diameter data only applies to ChemSet™ Reo 502™ Plus and EPCON™ C8 Xtrem™

**Note: 1. ChemSet™ Reo 502™ Plus and ChemSet™ 801 Xtrem™ XC? development length data is based on Diamond Core drilled holes.
2. EPCON™ C8 Xtrem™ development data is based on hammer drilled holes. For Diamond Core drilled holes refer to Development Length
multiplication factors below.
3. When using 36 & 40mm Reinforcing bar diameter apply Development Length multiplication factors below.

Development Length Multiplication Factors on Lyyyem

Chemical Anchor Type Diamond Core Drill Factor 36mm and 40mm diameter factor
EPCON™ C8 Xtrem™ Multiply Ly, yom X 1.2 Not required

ChemSet™ Reo 502™ Plus Not required Multiply Ly oom X 1.4
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

. Table 3a Concrete compressive strength effect on development length, tension, X
Checkpoint m P 9 P g ne

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 1.26 113 1.00 0.89 0.80
Xnc - for 28-32 bar diam. 1.26 113 1.00 1.00 1.00
Xnc - for 36-40 bar diam. 1.00 1.00 1.00 100 100

Design reinforcing bar steel development length, Lsy.t (mm)

Loyt = Lsyt (nom) * Xnc

If there is insufficient concrete depth to install bar to Lsy:
go to Checkpoint 3b

Note: Effect of water in hole, multiply L, ; by 14,

syt

. Table 3b Concrete compressive strength effect on steel stress, tension, X,
Checkpoint

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 079 088 1.00 112 125
Xnc - for 28-32 bar diam. 079 088 100 100 1.00
Xnc - for 36-40 bar diam. 1.00 100 100 1.00 1.00

Design tensile steel stress, o5t (MPa)

Ost = Ost(nom) * Xnc

Note: Effect of water in hole, multiply o by 0.7.
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Chemical Anchoring - Rebar to AS3600 & AS5216

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

Strength Limit State Design
n Multiple Bars in Concrete Elements (Minimum clear anchor spacing)

Steel yield development length, L, (AS5216-2021 Appendix D and AS3600 - 2018, clause 13.1.2.2)

Table 4 Nominal steel yield development length L, ,,n, of Grade 500 reinforcing bar in tension post-installed in 32 MPa
concrete with ChemSet™ Reo 502™ Plus, Chemset™ 801 Xtrem™ XC2 or EPCON™ C8 Xtrem™

Rebar size 10* 12 16 20 24 25 28 32 36* 40*
Concrete Splitting Factor, k, 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Concrete Splitting Factor, k, 12 1.2 12 11 11 11 1.0 1.0 1.0 0.9
Concrete Splitting Factor, k, 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Minimum Cover, e (mm) 30 30 32 40 48 50 56 64 72 80
Min. Clear Spacing, a (mm) 30 36 48 60 72 75 84 96 108 120
Adhesive reduced ultimate

tensile bond capacity 39.3 56.5 100.5 157.0 226.0 2455 308.0 402.0 510.0 630.0
ONyp: (kN), ¢¢ = 0.6

Effective length, Lgt (mm) Stress developed in steel, Ggt (nom) (MPa)
150 224
200 299
250 373 305
290 433 354
335 500 409 296
350 421 310 Ot <y
390 476 345
410 500 363 281
450 398 308
480 425 329
565 500 387 310 293
600 an 330 31 272
650 445 357 337 294 248
730 500 401 378 330 279 238
780 428 404 353 298 254
850 467 440 385 324 217 239
910 500 472 412 347 297 256
965 500 437 368 314 27
1030 Ogt > fsy 466 393 336 289
1105 500 422 360 310
1200 458 391 337
1250 477 407 351
1310 500 427 368
1535 500 431
1780 500

Denotes adhesive tensile bond stress at Grade 500 steel yield development length, Ly t

Interpolation permitted. Do not extrapolate.

*Note: 10, 36 & 40mm Reinforcing bar diameter data only applies to ChemSet™ Reo 502™ Plus and EPCON™ C8 Xtrem™

**Note: 1. ChemSet™ Reo 502™ Plus and ChemSet™ 801 Xtrem™ XC? development length data is based on Diamond Core drilled holes.
2. EPCON™ C8 Xtrem™ development data is based on hammer drilled holes. For Diamond Core drilled holes refer to Development Length
multiplication factors below.
3. When using 36 & 40mm Reinforcing bar diameter apply Development Length multiplication factors below.

Development Length Multiplication Factors on Lo

Chemical Anchor Type Diamond Core Drill Factor 36mm and 40mm diameter factor
EPCON™ C8 Xtrem™ Multiply Lyy; oom X 12 Not required

ChemSet™ Reo 502™ Plus Not required Multiply Lyy; oom) X 1.4

254 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

Chemset Reo 502" Plus, Chemset 801 Xtrem™ XC?> or EPCON" C8 Xtrem"
STRENGTH LIMIT STATE DESIGN

. Table 4a Concrete compressive strength effect on development length, tension, X
Checkpoint m P 9 P 9 ne

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 1.26 113 1.00 0.89 0.80
Xnc - for 28-32 bar diam. 1.26 113 1.00 1.00 1.00
Xnc - for 36-40 bar diam. 1.00 1.00 1.00 100 100

Design reinforcing bar steel development length, Lsy.t (mm)

Lyt = Loyt (nom) * Xnc

If there is insufficient concrete depth to install bar to Lsy:
go to Checkpoint 4b

Note: Effect of water in hole, multiply Ly by 14.

Table 4b Concrete compressive strength effect on steel stress, tension, X
Checkpoint P g ne

f'c (MPa) 20 25 32 40 50
Xnc - for 10-25 bar diam. 079 0.88 1.00 112 125
Xnc - for 28-32 bar diam. 0.79 0.88 1.00 1.00 1.00
Xnc - for 36-40 bar diam. 1.00 100 100 100 1.00

Design tensile steel stress, o5; (MPa)

Ost = Ost(nom) * Xnc

Note: Effect of water in hole, multiply o by 0.7.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Introduction

MECHANICAL ANCHORING

Ramset™ has been offering mechanical anchors in the Australia and

New Zealand market place for over 50 years. During this time Ramset™
brand names have entered into common language on building sites all
over Australia and New Zealand. Names like DynaBolt™ and TruBolt™ have
become recognised as the best sleeve anchors and stud anchors alike. But
only Ramset” supplies the original, proven products like DynaBolt™ Plus
sleeve anchors, TruBolt™ stud anchors, SpaTec™ Plus safety anchors, WERCS
AnkaScrew" screw-in anchors and DynaSet” internally threaded anchors.
These tried and tested Ramset™ brand names represent Quality, Reliability
and Performance. The Ramset™ 1S09001 accreditation assures it.

Not only does Ramset” offer reliable, quality products, Ramset™ understands
masonry anchoring technology and offers published information, such as
this book, to guide correct product selection and safe installation. Extensive
research, development and testing are invested in Ramset” products so that
designers can be secure in the knowledge that they have access to the real
performance and capabilities of the anchors.

It is performance that defines an anchor’s capabilities. An anchor's
performance cannot be deduced from its description.

For example not all sleeve anchors perform like DynaBolt™ Plus sleeve
anchors and not all stud anchors perform like TruBolt™ stud anchors. Product
design, manufacturing tolerances and manufacturing quality control has a

major effect on anchor performance. The only way to determine an anchor's
actual performance is to measure it at all of its design and tolerance limits.
The performance of Ramset” Anchors are determined by extensive and
rigorous testing to enable us to provide information on how our products will
perform over a wide range of conditions and advise as to their limitations.

The correct anchor for a particular load case can only be selected by
referring to reliable design information issued by the supplier for their
anchors. Performance and design information from one supplier does not
apply to anchors from other suppliers, even if they appear to be the same or
have the same generic description.

The following section introduces the designer and/or engineer
to the Ramset” mechanical anchoring range and provides performance
information to allow selection of the right anchor for the job.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material

Installation Related

PSPLQ & PV vOId

Product

A high security, high performance, through fixing, torque controlled
expansion anchor which has approval for use in cracked and non-
cracked concrete.

Benefits, Advantages and Features

European Technical Approval (option1) - ETA-10/0276:

Design According to AS5216 (formerly TS101) and European design
method EN 1992-4 (formerly ETAGOO1 Annex C & TR045)

- CISMA Report Anchors exposed to seismic actions NTC022

- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)

- Shallow embedment depths

- Highest performance in cracked concrete

- Zinc Plated to 5um

- Anchor diameters from M10 to M20

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Suitable for structural loads:

- Safety critical loads

- High tensile capacity of Grade 8.8 Steel Bolt.

- Heavy duty, heat treated washer. Heavy duty, thick expansion
sleeve that provides secure grip to concrete.

Improved security:
- Large expansion reserve that ensures retention in concrete if overloaded.
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with integrated pull-down section works to retain 65% of
initial preload.

Fast installation:

- Hex Nut & Hex Bolt versions available

- Countersunk heads available.

- Through fixing eliminates marking out and repositioning of fixtures.

Fire rated: Refer Fire rated mechanical anchor section.

2, W e
JeraYys W cestirieD
* * 5 2 °
PREMIUM ANCHORING o]

[ »|
[ '|

Hex
Head

-

Pr|nC|paI Applications
- Anchoring into cracked & non cracked concrete
Safety critical loads
- Steel columns & walkways
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety Rails
- Intended working life of the anchor of 50 years

Installation

1. Drill or core a hole to the recommended diameter and depth using the fixture
as a template. Clean the hole thoroughly with a hole cleaning brush.
Remove the debris with a hand pump, compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly, insert the anchor
through the fixture and drive with a hammer until the washer contacts the
fixture.

3. Tighten the bolt with a torque wrench to the specified assembly torque.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and performance details

Anchor Concrete Non-Cracked Concrete
Anchor size, D.""e‘j hole F|_xture hole effective | Depth of drill Tightening substrate BRG]

d, (mm) | ciameter,d, | diameter,dy | b hole, b, gnm)| PO T | spickmess c c Po—
B ! ! ! oncrete Compressive Strength, f'
(mm) (mm) T (Nm) by, (mm) p gth, T
20 MPa 32 MPa 40 MPa

M10 15 17 70 90 50 140 191 242 271

M12 18 20 80 105 80 160 234 29.6 331
M16 24 26 100 131 120 200 32.7 44 46.3
M20 28 30 125 157 200 250 458 579 64.7

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 1.5%h
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,; where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢Ny x 0.50
For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

DESCRIPTION AND PART NUMBERS

. Drilled hole . Fixture ETA Part Number
Anchor size, d, . Effective . L -
) diameter, d, e, L (i thickness, t Designation Zinc
(mm) g % (mm) Number (Hex Hd)
M10 15 90 20 V10-15/20 SP10105
M2 8 90 10 V12-18/10 SP12105
105 25 V12-18/25 SP12120
M16 24 125 25 V16-24/25 SP16145
M20 28 150 25 \/20-28/25 SP20170
ENGINEERING PROPERTIES
Description Material Protection
Cone 1.0765 steel EN 10 087 Galvanised 5um

Expansion Sleeve

15330 steel EN 10 149-2

Galvanised 5um

Distance sleeve T337,\7FB;( 409r gj]o 0Pb Galvanised 5um
Threaded rod k Séﬁ]e;((); ?;88_18'8 Galvanised 5um
Screw k Séﬁe;g ?5;186_18'8 Galvanised 5um
Washer HLE S550MC Galvanised 5um
Hexagonal Nut ENG;)dggi-z Galvanised 5ym
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SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

- Select anchor to be evaluated

Table 1a - Indicative combined loading - interaction diagram

Notes:

70 = ~ Shear Limited by bolt and spacer steel capacity
~ Tension limited by concrete cone capacity

60 = ~ No edge or spacing effects

~f'c =32 MPa

Design tensile action effect, N* (KN)

1 1 1 1
0 20 40 60 80 100 120 140

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 70 80 100 125
Min. Anchor spacing - a,, 70 80 100 125
For-e, 100 160 180 300

Min. Edge Distance - e,, 70 80 100 150
For - a,, 160 200 220 300

Step Ic Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table in the SARB ANZ on the previous page.

Effective depth, h (mm)
h = Le - t

t = total thickness of material(s) being fixed

. Anchor size determined, absolute minimum compliance achieved, effective depth (h) calculated.
Checkpoint
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor

Table 2a - Reduced characteristic ultmate concrete tensile capacity,oN,. (kN),¢. = 0.67, f', = 32 MPa

Anchor size, d,

M10

M12

M16

M20

Drill hole dia, d, (mm)

15

18

24

28

Effective depth, h (mm)

70
80
100
125

24.2

296

44

579

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,

Anchor Size d, M10 M12 M16 M20
Xocr 0.67 0.70 0.70 0.70
For Non-cracked concrete X, = 1.0
Table 2b - Concrete compressive strength effect, tension, X,
f'. (MPa) 20 25 32 40 50
N X 0.79 0.88 1.00 112 1.25
Table 2c - Concrete Edge distance effect, tension, X,
Anchor size, d, 10 12 16 20
) Edge distance, e (mm)
Yoo = 025 + 05%(e/h) 0 0.75
Where e, <e<e, 80 082 0.75
e, =15% 90 0.89 0.81
Note: Tabled values are based 100 0.96 0.88 0.75 0.65
on the nominal effective depth, 120 1.00 1.00 0.85 0.73
h shown in the installation 150 1.00 0.85
details. For other values of X, 165 0.91
please use equation shown 187 1.00
above.
N Table 2d -Concrete anchor spacing effect, tension, X,,
Anchor size, d, M10 M12 M16
Anchor spacing, a (mm)
70 0.67
a 80 0.69 0.67
100 0.74 0.71 0.67
X, = 05+ a/(6*h) 125 0.80 0.76 0.71 067
Wherea, <a<a, 150 0.86 0.81 0.75 0.70
a,=3*h 180 093 0.88 0.80 0.74
Note: Tabled values are based 210 1.00 0.94 0.85 0.78
on the nominal effective depth, 240 1.00 0.90 0.82
h shown in the installation 300 1.00 0.90
details. For other values X, 330 094
please use equation shown 375 100
above.
) Design reduced ultimate concrete tensile capacity,¢N,,.
CheCkPOInt ﬂ ¢Nurc = (I)Nuc Kner Xnc Xne Xra
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® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

m Verify Anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,,, (kN) where ¢, = 1/1.5 = 0.67

Anchor size, d,

M10

M12

M16

M20

Carbon Steel

305

44.7

84.0

130.7

Table 3b-1 Reduced characteristic ultimate pull-out capacity, oN,, (kN),¢= 0.67, f', = 32 MPa

per

Anchor size, d, M10 M12 M16 M20
Drill hole dia d,, (mm) 15 18 24 28
Effective depth, h (mm)
70 24.2
80 N/A
100 N/A
125 N/A
Table 3b-2 Cracked Concrete effect, pull-out, X,
Anchor size, d, M0 M12 M16 M20
X 0.534 N/A N/A N/A

Note: For Non-Cracked Concrete, X = 1.0

Checkpoint m

(I)Nurp = ¢Nup *chr *anc

Design reduced ultimate pull-out capacity,¢N,,

Checkpoint m

Check N*/¢N,, <1,

if not satisfied return to step 1

Design reduced ultimate tensile capacity, ¢N,,
¢N,, = minimum of ¢N,,, ON,,, ON,
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN),¢ =1/1.5 = 0.67, f', = 32 MPa
Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e,
70 8.3
80 3
100 16.6
150 31.8

For optimised performance data, please use Ramset iExpert Anchoring Software.

Table 4a-2 Cracked Concrete effect, shear, X,
Anchor Size d, M10 | M2 M16 M20
Xeer 0.70

For Non-cracked concrete X,., = 1.0

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f'. (MPa) 20 25 32 40 50
X 0.82 0.90 1.00 116 1.27

Table 4c - Concrete load direction effect, concrete edge shear, X4

o Angle, a° 0-55 60 70 80 90-180
Load direction effect, ] i 12 15 )
conc. edge shear, X4 X - : .
f Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
v ele, 1.0 |12 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
< |b>15.e Xee 100 | 131 | 166 | 202 | 241 | 283 | 3.26 | 3.72 | 419 | 469 | 520 | 5.72

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, 1.0 1.2 1.4 1.6 18 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
ale,
1.0 067 | 084 | 1.03 | 122 | 143 | 165 | 1.88 | 212 | 2.36 | 262 | 289 | 316
15 0751093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 3.03 | 3.31
Xve = 3‘*e_+a *\le/em 2.0 083 | 102 | 122 | 143 | 165 | 1.89 | 212 | 2.38 | 263 | 290 | 318 | 3.46
6*em 25 092 | 11 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 3.04 | 3.32 | 3.61
30 100 | 120 | 142 | 164 | 1.88 | 212 | 2.37 | 263 | 290 | 318 | 346 | 3.76
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 3.32 | 361 | 391
4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 3.46 | 3.75 | 4.05
45 196 | 221 | 247 | 274 | 3.02 | 3.31 | 360 | 3.90 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 4.04 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 465

For 3 anchors fastening and more X,

3*e + a, +a, +a, +...+a,,

X, = *lele,,

3*n*e,,
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® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN),¢ =1/1.5 = 0.67, f, = 32 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e
70 486
80 594
100 83.0
150 116.0
6| Shearfre Table 4f Anchor at a corner effect, concrete edge shear, Xs
— Note: For e,/e, > 125, X, = 1.0
2 e Edge distance, e, (mm) 25 30 | 3% 50 60 75 | 125 | 200 | 300 | 400 | 600 | 900
'\/ e Edge distance, e, (mm)
Gonerete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 03
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 08 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 05 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 08 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 08 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086
Checkpoint m . . .
p Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = d)vuc *chr *ch *de *Xve *Xvs
Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
(bvurcp = ¢Vucp *chr *ch *Xne *Xna
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity,oV,, (kN) where ¢, = 0.67
Anchor size, d, M10 M2 M16 M20
Carbon Steel 329 487 785 116.2
Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,,
¢VUI' = minimum Of d)vurc' ¢Vurcpl ¢VUS
Check V*/¢V,, <1,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ BamSEIW
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint n Check

N*/ON,, + V*/V, <1.2,
if not satisfied return to step 1

Specify Example
Ramset™ SpaTec”Xtrem™ Anchor, Ramset™ SpaTec™ Xtrem™ Anchor, M12 (SP12120).

(Anchor Size) (Part Number) Maximum fixed thickness to be 8 mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance to Ramset™ Installation Instructions.
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Boa Colil o e

EXPANSION ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Installation Related

P QodPdbvoovd

Product < (1.} >

The Boa™ Coil Anchor is a heavy duty, rotation \ \
S =

setting expansion anchor.
High load capacity: @

- Expansion coil locks into concrete to give cast-in type performance.

]

Benefits, Advantages and Features

« High tensile capacity of grade 8.8 steel bolt.
High clamping load: Principal Applications
- Rotation setting action pulls down.
Resistant to cyclic loading: - Installing handrails and balustrades
- Pull-down action. - Machinery hold down
Fast installation: = Formwork support
« hrough fixing eliminates marking out and repositioning of fixtures. - Safety barriers
Easy and fast to remove: - Scaffolding
« Expansion coil stays in hole leaving no protruding metal
parts to grind off.
Ramset Design Method:

- Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill or core a hole to the recommended diameter and depth
using the fixture as a template. Clean the hole thoroughly with
a hole cleaning brush. Remove the debris with a hand pump,
compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly (the coil
tab points up the anchor), insert the anchor through the fixture.

3. Tap the anchor down to the depth set mark, with a hammer,
and stop.

4. Wind the anchor down, with an appropriately sized spanner or
socket wrench, until the washer is firmly held to the fixture
and stop (5 turns). Ensure washer is tight and snug fit.

5. The Boa™ Coil anchor is ready to take load. (The bolt can be
removed leaving the coil in the hole. To re-insert, follow steps 3 - 4.
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

Boa Coil

EXPANSION ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity
Anchor Drilled Hole | Fixture hole Edge Anchor Steel Non-Cracked Concrete
Size, d, . h Anchor effective | Turns to set | . . . Tension, N, (kN)**
diam,, d, diameter, distance, e, | spacing, a, Shear, -
(mm) depth, h (mm) anchor Concrete compressive strength, f',
(mm) d; (mm) (mm) (mm) 0V, (kN)
20 MPa 32 MPa 40 MPa
40 16.4 9.6 121 135
13 13 14 75 5 80 160 30.8 179 22.7 253
110 320 26.3 33.2 372
50 289 147 18.6 20.8
16 16 19 70 5 100 200 40.3 20.6 26.0 291
90 51.8 26.5 335 374
57 40.3 199 25.2 28.2
19 19 21 80 5 120 230 56.6 279 353 395
90 63.6 314 398 445

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = dNyc where ¢ = 0.6 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY Ny X 0.55

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor size, Effective length, Part No. Effective depth, h (mm)
db (mm) Le (mm) Zn
. 59 BAC08075 h=Lg-t
84 BAC0I00 t = total thickness of material(s) being fixed
. 7 BACI0090
106 BAC10125
9 93 BACI2115

Substrate thickness, by, (mm)

by =h + (5xdp)

Drilled hole depth, h; (mm)
hy=h+(3xdy)
h = Effective depth

ENGINEERING PROPERTIES - Carbon Steel

Anchor size, db (mm) Bolt stress area, Ag (mm?) Bolt yield strength, fv (MPa) Bolt UTS, fy, (MPa) Section modulus, Z (mm?)
13 718 680 830 97.0
16 1344 680 830 2198
19 196.0 680 830 387.2
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® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Design tensile action effect, N* (kN)

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.

Table 1a Indicative combined loading - interaction diagram

50 Notes:
- Shear limited by steel capacity.
45 - Tension limited by concrete cone capacity.

- No edge or spacing effects.

40 -f'c =32 MPa

35
30
25
20
15
10

0 10 20 30 40 50 60 70 80 90
Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, dy (mm) 13 16 19
Edge distance, ey 65 80 95
. e26dy 105 130 150

Anchor spacing, a,,
e<6dp 130 160 190

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)

h=|.e't

t = total thickness of material(s) being fixed
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, pNyc (kN), ¢, = 0.6, f'. = 32 MPa

Anchor size, dp (mm) 13 16 19

Effective depth, h (mm)
40 121
45 136
50 151 18.6
55 16.6 205
60 181 22.3 26.5
70 21.2 26.0 309
80 24.2 29.8 353
90 212 335 39.8
100 302 372
105 317
10 33.2

Note: Effective depth, h must be > 3 x anchor size, dy, in order to achieve tabled shear capacities.

All data relevant for Non-cracked concrete

Table 2b Concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 32 40 50
Xnc 0.79 0.88 1.00 112 125
Table 2¢c Edge distance effect, tension, X,
Anchor size, d, (mm) 13 16 19
Edge distance, e (mm)
70 093
80 1.00 0.88
90 0.96
100 1.00 091
120 1.00
Table 2d Anchor spacing effect, end of a row, tension, X;5¢
N Note: For single anchor designs, X,qe = 1.0
Anchor size, d, (mm) 13 16 19
Anchor spacing, a (mm)
100 0.82
120 0.88
140 0.95 0.86
160 1.00 092 0.85
180 0.97 0.89
200 1.00 094
220 0.98
230 1.00
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® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

Table 2e Anchor spacing effect, internal to a row, tension, X,

Note: For single anchor designs, X, = 1.0

|
Anchor size, d, (mm) 13 16 19
Anchor spacing, a (mm)
100 0.64
120 0.7
140 0.90 073
150 0.96 0.78 0.66
160 1,00 0.83 0.70
180 0.94 0.79
200 1.00 0.88
220 0.96
230 1.00
Checkpoint H Design reduced ultimate concrete tensile capacity, oNyc
(I)Nurc = (I)Nuc * ch * Xne * ( Xnae or Xnai)

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN), ¢, = 0.8

Anchor size, d, (mm) 13 16 19

Carbon steel 517 89.2 130.1

Checkpoint E Design reduced ultimate tensile capacity, ¢N,,
oN,, = minimum of ¢N,,., dN,,

Check N* / (I)Nur <1

if not satisfied return to step 1

Tensile performance conversion table

Concrete Tensile Performance

Steel Tensile Performance

Performance Required . Concrete . Carbon Steel
Notation . . Notation . .
Tension Capacity Tension Capacity

Strength Limit State AN,y MULTIPLY ¢N,,x1.00 ON, MULTIPLY ¢N,s x 1.00

Working Load Limit N, MULTIPLY N, X 0.55 N, MULTIPLY N, x 0.56

Cyclic Loading Ny MULITPLY N, X 0.55 Ny MULITPLY N, X 0.56

Fire Resistance Nakesit Refer to Fire Rated Anchors Nessit Refer to Fire Rated Anchors
Seismic Ngpsis Refer to Seismic Anchors Nrgssis Refer to Seismic Anchors

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities
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SPECIFIERS ANCHORING RESOURCE BOOK

Boa Coil

STRENGTH LIMIT STATE DESIGN

Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, oV,. (kN), ¢, = 0.6, f. = 32 MPa

® Ramset

Anchor size, d, (mm) 13 16 19
Edge distance, e (mm)
70 8.7
80 10.7 19
100 14.9 16.6 18.0
150 274 304 332
200 422 46.8 511
250 59.0 65.5 73
300 776 86.1 938
400 1194 1325 1444
500 166.9 185.2 201.8
600 2194 2434 265.3

Note: Effective depth, h must be > 3 x anchor size, dy, in order to achieve tabled shear capacities.
All data relevant for Non-cracked concrete

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f. (MPa) 2 25 32 40 50
Xve 079 088 100 112 125
--. Table 4c Load direction effect, concrete edge shear, X,q
Load direction effect, Angle, 0° 0 10 20 30 40 50 60 70 80 | 90-180
conc. edge shear, Xyd Xud 100 104 116 132 150 166 180 191 198 200
Table 4d Anchor spacing effect, concrete edge shear, X,
Note: For single anchor designs, X, = 1.0
Edge distance, e (mm) 35 50 70 80 100 150 200 | 250 | 300 | 400 | 500 | 600
Anchor spacing, a (mm)

50 079 | 070 | 064 | 063 | 060 | 057 | 055 | 054 | 053 | 053 | 052 | 052
75 093 | 080 | 071 | 069 | 065 | 060 | 058 | 056 | 055 | 054 | 053 | 053
100 .00 | 090 | 079 | 075 | 070 | 063 | 060 | 058 | 057 | 055 | 054 | 053
125 100 | 086 | 081 | 075 | 067 | 063 | 060 | 058 | 056 | 055 | 054
150 093 | 088 | 080 | 0.70 | 065 | 0.62 | 060 | 058 | 056 | 055
175 100 | 094 | 085 | 073 | 068 | 064 | 062 | 059 | 057 | 056
200 .00 | 090 | 077 | 070 | 066 | 063 | 060 | 058 | 057
225 095 | 080 | 073 | 068 | 065 | 061 | 059 | 058
250 .00 | 083 | 075 | 070 | 067 | 063 | 060 | 058
275 087 | 078 | 072 | 068 | 064 | 061 | 059
300 090 | 080 | 074 | 070 | 065 | 062 | 060
400 1.00 | 090 | 082 | 0.77 | 070 | 066 | 063
500 1.00 | 090 | 083 | 075 | 070 | 067
750 .00 | 1.00 | 088 | 080 | 075
1000 1.00 | 090 | 083
1250 1.00 | 092
1500 1.00
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Boa Coil

STRENGTH LIMIT STATE DESIGN

Table 4e Multiple anchors effect, concrete edge shear, X,

Note: For single anchor designs, X, =10

Anchor spacing / 020 | 040 | 0.60 | 0.80 | 100 | 120 | 1.40 | 160 | 180 | 2.00 | 225 | 250
Edge distance,a /e
Number of anchors, n
2 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00
3 072 | 076 | 080 | 083 | 086 | 088 | 091 | 093 | 095 | 096 | 098 | 1.00
4 057 | 064 | 069 | 074 | 079 | 082 | 086 | 089 | 092 | 094 | 097 | 1.00
5 049 | 057 | 063 | 069 | 074 | 079 | 083 | 087 | 090 | 093 | 097 | 100
6 043 | 052 | 059 | 066 | 071 | 077 | 081 | 085 | 089 | 093 | 096 | 1.00
7 039 | 048 | 056 | 063 | 069 | 075 | 080 | 084 | 088 | 092 | 096 | 1.00
8 036 | 046 | 054 | 061 | 068 | 074 | 079 | 084 | 088 | 092 | 096 | 1.00
9 034 | 044 | 052 | 060 | 067 | 073 | 078 | 083 | 087 | 091 | 096 | 1.00
10 032 | 042 | 051 | 059 | 066 | 072 | 077 | 082 | 087 | 091 | 096 | 1.00
15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 086 | 090 | 095 | 1.00
20 023 | 035 | 045 | 054 | 061 | 068 | 075 | 080 | 085 | 090 | 095 | 1.00
Table 4f Anchor at a corner effect, concrete edge shear, X,
Note: For e//e, > 125, X,s = 1.0
Edge distance,e,(mm) | 25 | 30 35 | 50 | 60 75 | 125 | 200 | 300 | 400 | 600 | 900
e |~ Shear Force
~ Edge dustance, e, (mm)
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
2 e 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
P g~ 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
Coflorete edges 50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
ANCHOR AT A CORNER 60 1.00 1.00 1.00 097 0.86 0.75 0.57 047 0.41 0.38 0.36 0.34
75 100 | 100 | 100 | 100 | 100 | 086 | 0.64 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 1.00 | 100 | 100 | 086 | 0.65 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 0.86 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 100 | 086 | 0.67
900 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 100 | 100 | 100 | 0.86
Checkpoint n Design reduced ultimate concrete edge shear capacity, ¢V,
(I)Vurc = (I)Vuc * ch * de * Xva * Xvn * Xvs
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, Vs (kN), ¢, = 0.8
Anchor size, d;, (mm) 13 16 19
h>6xd, 320 553 80.7
h>5xd, 267 461 672
h>4xd, 213 369 53.8
h23xd, 16.0 217 403
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

Checkpoint B Design reduced ultimate shear capacity, ¢V,
¢Vur = minimum Of ¢Vurc, (I)Vus

Check V/* / (I)Vur <1,

if not satisfied return to step 1

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required Notation Concrete Notation Carbon Steel
Shear Capacity Shear Capacity
Strength Limit State OV, MULTIPLY V., x 1.00 WV, MULTIPLY ¢V, X 1.00
Working Load Limit v, MULTIPLY ¢V, X 0.55 v, MULTIPLY ¢V, X 050
Cyclic Loading Ve MULITPLY ¢V, x 055 Ve MULITPLY ¢V, x 050
Fire Resistance Vacit Refer to Fire Rated Anchors Vaksit Refer/-\tchr:LersRated
Seismic VOiicsis Refer to Seismic Anchors V%sss | Refer to Seismic Anchors

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities

m Combined loading and specification
Checkpoint ﬂ Check

N*/ON,, + V*/oV,, < 1.2,

if not satisfied return to step 1

Specify

Ramset Boa Coil Anchor,
(Anchor Size) ((Part Number)).
Maximum fixed thickness to be (t) mm.

Example

Ramset Boa Coil Anchor,

16 mm (BAC10125).
Maximum fixed thickness to be 14 mm.
To be installed in accordance to Ramset™
Installation Instructions.
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® Ramset

TruBolt Xtrem™

STUD ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related

Material Specification

Installation Related

PSPIL9® 60 VPOV I

Product

A seismic certified heavy duty, torque controlled expansion
anchor for permanent anchoring into concrete. Certified for
seismic C1 & C2 applications.

Compliance

European Technical Assessment (option 1) - ETA-21/0973
Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

For optimised performance data, please use Ramset iExpert
Anchoring Software.

Benefits, Advantages and Features
- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)
- Maximum Tensile & Shear capacities in cracked concrete
- Zinc Plating 5um and Stainless Steel A4 316
- Anchor diameters M10 to M20

Suitable for structural loads:
“True to size" through fixture anchor
Improved security:
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with pull-down of fixture
- Anti rotation expansion sleeve

Fast installation:

- Anchor diameter equals hole diameter

- Shallow embedment depths

- Through fixing eliminates marking out and repositioning of fixtures.

CRACKED
FIRE TESTED * * X N St
YEAH by ETA o CERTIFIED
wnm(ms N So wg <
anmm Aunnnmmu S% Oy,

e == LT D b B T | Fﬂl"ﬁ___-f- m‘

Prmclpal Applications
« Anchoring into cracked & non cracked concrete
- Structural Steel columns & beams
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety barriers
- Stadium seating
- Pallet racking
- Shallow embedment depths from 50mm
- Intended working life of the anchor of 50 years

A N D SR IR\
)

.

V70 o0 800 qon 0

1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless
Drilling System to ensure holes are clean. Alternatively, clean thoroughly
with brush and remove debris by way of vacuum or hand pump,
compressed air etc.

2. Insert the Trubolt™ Xtrem™ through the fixture and drive with a hammer
until washer contacts the fixture.

3. Tighten the Trubolt™ Xtrem™ nut with a torque wrench to specified
assembly torque.
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

TruBolt Xtrem™

STUD ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and Working Load Limit performance details

Non-Cracked Concrete
Drilled hole Fixture hole Anchor Concrete Tensi N, (kN)*
. a q . ension,
Anchor size, d, | ) X Depth of drill Tightening substrate N
diameter, d, diameter, d; effective X
(mm) hole, h, (mm) | torque, T, (Nm) | thickness, b, . \
(mm) (mm) depth, h (mm) (mm)** Concrete Compressive Strength, f',
mm
20 MPa 32 MPa 40 MPa
M10 10 12 60 75 45 120 13.3 144 15.3
M12 12 14 70 90 60* 140 191 21.6 23.0
M16 16 18 85 110 110 170 25.7 30.6 33.8
M20 20 22 100 130 160 200 32.7 40.0 46.2
NOTE: M20 not available in SS
* Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 15*h
* Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N,, x 0.50
* For Cracked concrete performance, please use the simplified limit state design process to verify capacity.
** Tightening Torque. T, taken as 75Nm for stainless steel Trubolt Xtrem.
**Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
. . . Maximum Fixture Part Number
Anchor size, d, Drilled hole Effective . L
. Thickness, ETA Designation Number
(mm) diameter, d, (mm) | Length, L, (mm)
tﬁx,max (ITI m) Zn S/S
50 10 10x70/10 1 - T10070SSX #
65 5 10x85/25-5 D T10085X -
75 15 10x95/35-15 2 - T10095SSX
80 20 10x100/40-20 F T10100X -
Mio 10 85 25 10X105/45-25 3 - TI0I0555X
100 40 10x120/60-40 G T10120X -
10 50 10x130/70-50 4 - TI0130SSX
120 60 10x140/80-60 | TI0140X -
70 20 12x95/20 1 - TI20955SX #
80 10 12x105/30-10 F T12105X -
85 15 12x110/35-15 2 - T12110SSX
W2 2 90 20 12x115/40 -20 G T12115X -
95 25 12x120/45-25 3 - T12120SSX
110 40 12x135/60-40 | T12135X -
115 45 12x140/65-45 4 - T12140SSX
155 85 12x180/105-85 L T12180X -
85 20 16x120/20 1 T16120SSX #
W6 6 105 20 16x140/40-20 2 - T16140SSX
110 25 16X145/45-25 | T16145X
135 50 16x170/70-50 K TI6170X
20 20 130 30 20x170/30 K T20170X
160 60 20x200/60 M T20200X
#Note: Effective depth not addressed in performance tables. Refer to iExpert for performance details.
. Zn S/S
Decription . - - -
Material Protection Material Protection
M10 - M20: Zinc electroplated ) M10-M16 Stainless Steel A4, EN
Bolt Carbon Steel (>5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 10088.3:2014 + coated
. M10 - M20: Zinc electroplated . M10-M16 Stainless Steel A4, EN
Clip M10 - M20 Carbon Steel (5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 100883:2014
) M10 - M20: Zinc electroplated . h
Washer M10 - M20 EN IS0 7092:200 (>5pm) EN IS0 4042:2018 M10 - M16 EN IS0 7092:200 M10-M16 Stainless Steel A4
M10: Zinc electroplated (>5pum)
EN ISO 4042:2018 | i "
Nut Steel, Strenth class 8, 1SO MIO-M16 Stainless Steel A4-80 M10-M16 Stainless Steel A4-80,
898-2:2012 M12 - M20: Zinc electroplated EN 10 3506-2:2019, coated
(>5um) EN 1SO 4042:2018
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® Ramset
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Checkpoint n

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

60—

50

Design tensile action effect, N* (kN)

0 I I

Notes:

- Shear Limited TruBolt Xtrem carbon steel capacity
- Tension limited by pull-out capacity

- No edge or spacing effects
-f'c =32 MPa

0 10 20
Design shear action effect, V* (kN)

T i
30 40

50

Table 1b-1 Cracked Concrete absolute minimum edge distance and anchor spacing values, e,, and a,, (mm) for Trubolt Xtrem Carbon Steel

and Stainless Steel

Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 60 70 85 100
Min. member thickness (mm)* 120 140 170 200
Min. Anchor spacing - a,, 55 60 90 100
For-e, 70 100 100 120
Min. Edge Distance - e, 55 60 80 100
For-a, 90 145 10 130
*Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
**for Trubolt Xtreme SS - e,, = 65
Table 1b-2 Uncracked Concrete absolute minimum edge distance and anchor spacing values,
em and am (mm) for Trubolt Xtrem Carbon Steel and Stainless Steel
Anchor size, d, Mi0 Mi2 M16 M20
Effective depth, h (mm) 60 70 85 100
Min. member thickness (mm)* 120 140 170 200
Min. Anchor spacing - a,, 55 60 90 130
For-e, 70% 100 105 120
Min. Edge Distance - e, 60 60 90 100
For-a, 120 145 140 160

*Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

** for Trubolt Xtreme SS - e, = 65

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)
h = Lg-t
t =total thickness of material(s) being fixed

Anchor size determined, absolute minimal compliance achieved, effective depth (h) calculated.
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STRENGTH LIMIT STATE DESIGN

e

X;e = 0.25 + 0.5%(e/h)

Where e, <e<e,

e, =15%

Note: Tabled values are based

on the nominal effective depth, h
shown in the installation details.

For other values of X, please use
equation shown above.

N

a

Xoa = 0.5 + a/(6*h)

Wherea, <a<a,

a, =3*h

Note: Tabled values are based
on the nominal effective depth, h
shown in the installation details.
For other values X,,,, please use
equation shown above.

Checkpoint ﬂ

Verify tensile capacity - per anchor

Table 2a-1 Reduced characteristic ultmate concrete tensile capacity, oN,. (kN), ¢, = 1/1.5 =0.67, f'c = 32 MPa

Anchor size, d, M10 M12 M16 M20
Drill hole dia, d, (mm) 10 12 16 20
Effective depth, h (mm)
60 19.2
70 242
85 325
100 N4
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,
Anchor Size d, M10 M12 M16 M20
Xier 0.70
If Concrete is Non-Cracked then X, = 1.0
Table 2b Concrete compressive strength effect, tension, X, and Pull-out, X, ,.
Anchor size, d, Tension M0 M2 | M16 | M20
f'c (MPa) Xoe Pull-out X,,,
20 0.79 0.93 093 0.87 0.82
25 0.88 0.96 0.96 0.93 09
32 1.00 100 1.00 1.00 1.00
40 112 1.06 1.06 110 116
50 125 110 110 118 127
Table 2c - Concrete Edge distance effect, tension, X,
Anchor size, d, M10 M12 M16 M20
Edge distance, e (mm)
55 0.70
60 0.75 0.67
70 0.83 0.75
80 091 0.82 0.72
90 1 0.89 0.77
100 0.96 0.83 0.75
10 1 0.89 0.80
120 0.95 0.85
130 1 09
150 1
Table 2d - Concrete anchor spacing effect, tension, X,
Anchor size, d, M10 M12 M16 M20
Anchor spacing, a (mm)
55 0.65
60 0.66 0.64
70 0.69 0.66
80 0.72 0.69
90 0.75 0.7 0.67
100 0.77 0.73 0.69 0.66
125 0.84 0.79 0.74 0.70
150 091 0.85 0.79 0.75
180 1 0.92 0.85 0.80
210 1 091 0.85
255 1 0.92
300 1

¢Nurc = ¢Nuc *chr *ch *Xne *Xna

Design reduced ultimate concrete tensile capacity, ¢N,,
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m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN)

Anchor size, d, M10 M2 M16 M20
TruBolt Xtrem" - Carbon Steel 19.5 255 431 66.1
TruBolt Xtrem” - Stainless Steel 205 29.7 432 -
Carbon Steel: Stainless Steel:
¢, =115= 067 ¢, = 1/1.76 = 0.57 (M10-M12)

&, =1/211= 047 (M16)

Table 3b-1Reduced characteristic ultimate pull-out capacity, ¢N,, (kN) ¢, =1/1.5 = 0.67, f’c = 32 MPa

Anchor size, d, M10 M2 M16 M20
Drill hole dia, d,, (mm) 15 18 24 28

Effective depth, h (mm)

60 144

70 216

85 306

100 40.0

Table 3b-2 Cracked Concrete effect, pull-out, X,.,

Anchor size, db M10 M12 M16 M20
Xoer 044 053 0.50 061

For Non-Cracked Concrete X, =1

Checkpoint m Design reduced ultimate pull-out capacity, N,
¢Nurp = ¢Nup *chr *anc

Checkpoint m
Design reduced ultimate tensile capacity, N,
¢N,, = minimum of ON,,., dN,, PN,
Check N*/¢N,, <1,
if not satisfied return to step 1

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 277

youy [eatueyoayy

Buuio



Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
TruBolt Xtrem
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Verify concrete edge shear capacity - per anchor

Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ =1/1.5 = 0.67,

f', =32 MPa
Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e,,
60 70 75
90 139
100 171

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor Size, d, mo | wm2 M16 M20
X 0.70

For Non-cracked concrete X, = 1.0

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f'. (MPa) 20 25 32 40 50
), 0.79 0.88 1.00 112 1.25

Table 4c - Concrete load direction effect, concrete edge shear, X4

Load direction effect, Angle, o° 0-55 60 70 80 90-180
conc. edge shear, Xvd X.q 10 1 12 15 20

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,
7 Jopt5.e ele, 10 |12 [ 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
o 100 | 131 | 1.66 | 202 | 241 | 2.83 | 326 | 3.72 | 419 | 469 | 520 | 5.72
X, = ele, *Jele, Ke

<

For 2 anchors fastening X,

ele, 10 [ 12141618 [20]22]24]26]28]30]32
ale,

ba>15.0 10 067 | 084 | 103 [ 122 | 143 [ 165 | 188 | 212 | 236 | 262 | 289 | 316

X.= 3*e+a *ele, 15 075 | 093 | 112 [ 133 [ 154 [ 177 [ 200 | 225 | 250 | 276 | 3.03 | 3.31

6*e,, 20 083 | 102 | 122 | 143 [ 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

25 092 | 1w | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361

30 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 3.76

35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 3.32 | 361 | 391

40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420

50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435

55 271 | 299 | 328 | 371 | 402 | 433 | 465

60 283 | 31 | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more X,

3*e + a, +a, +a; +...+a,,
3*n*e,

Xee = *fele,
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Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67, f'; = 32 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
60 384
70 484
85 65.0
100 82.8

e | Shear Force
Table 4f Anchor at a corner effect, concrete edge shear, Xys

Note: For e,/e, > 1.25, X5 =10

Failure

o el Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
Concrete edges Edge distance, e, (mm)
ANCHOR ATA CORNER 2% 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 05 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06l
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086
Checkpoint m Design reduced ultimate concrete edge shear capacity ¢V,
Ve = OVie Xier Xy XKig “Kie *Xis
Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *chr*xnc*xne*xna
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN)
Anchor size, d, M10 M2 M16 M20
TruBolt Xtrem™ - Carbon Steel 126 181 354 407
TruBolt Xtrem™ - Stainless Steel 1.7 19.2 181
Carbon Steel: Stainless Steel:
¢, =1/1.27 = 0.79 (M10-M16) ¢, =1/1.47 = 0.68 (M10-M12)
¢, =115 = 067 (M20)) ¢, = 11175 = 0.57 (M16)
Checkpoint B
Design reduced ultimate shear capacity, ¢V,
¢Vur = minimum Of ¢Vurc' ¢Vurcp' (I)VLIS
Check V*/¢V,, <1,
if not satisfied return to step 1
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m Combined Loading

Check
Checkpoint ﬂ N*/ON,, + V*/oV, s 1.2,
if not satisfied return to step 1

Mechanical Anchoring

Specify Example

Ramset” TruBolt™ Xtrem™ Anchor, Ramset” TruBolt™ Xtrem™ Anchor, M12 T12115X.

(Anchor Size) (Part Number) Maximum fixed thickness to be 20mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance to Ramset™ Installation Instructions..

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail
is needed.
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STUD ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification

6 o

Product
The Trubolt Anchor is a Heavy duty, torque setting expansion
anchor.

Benefits, Advantages and Features

Maximum shear capacity for hole size:

- Stud diameter equals hole diameter.

Fast installation:

- Through fixing eliminates marking out and repositioning of fixtures.
High clamp load:

- Stud design ensures pull-down on fixture.

Outstanding exterior durability:

- 42 micron hot dip galvanised coating.

Superior strength:

- Cold forged steel construction.

Ramset Design Method:

- Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless
Drilling System to ensure holes are clean. Alternatively,clean clean
thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Insert the Trubolt™ through the fixture and drive with a hammer until
washer contacts the fixture.

3. Tighten the Trubolt™ nut with a torque wrench to specified assembly
torque.

Installation Related

POV Y

Principal Applications
- Structural beams and columns
- Bottom plate and batten fixing
- Formwork support
- Installing signs, handrails, balustrades and gates
- Safety barriers
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Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity
7 i Steel Concrete
Anchor Size, | Drilled Hole Fixture hole . Tightening Edge Anchor . =
. . Anchor effective torque, . X Tension, oN, (kN)
th (mm) diam, d, i depth, h (mm) T, (Nm) distance, e, | spacing, a, Sl Concrete compressive strength, f'
(mm) d; (mm) i ! (mm) (mm) OV, (kN) J e
20MPa 25MPa 32MPa
M10 10 12 40 35 60 120 13.5 6.7 75 85
M12 12 14 48 50 75 150 17 8.8 9.9 2
M16 16 18 64 155 100 200 28.8 13.6 15.2 172
M20 20 24 80 355 120 240 54.7 19.0 213 24.0

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢Nyc, where ¢ = 0.60 and Ny = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N, x 0.55

DESCRIPTION AND PART NUMBERS

Anchor size, Drilled hole | cor. ive length, Effective depth, h (mm)
diameter, d;, Part No.
d, (mm) ) L, (mm)
h = Le 't
M10 10 67 TI0090GH . . . .
58 T12080GH t = total thickness of material(s) being fixed
7 T12100GH
M2 12
m TI2140GH K
51 TI2180GH Substrate thickness, by, (mm)
70 TI6NI0GH bmn=2xh
85 T16125GH
M16 16
110 T16150GH .
135 TI61756H Drilled hole depth, h; (mm)
% | o . Efectve dept
M20 20 115 T20160GH - P
170 T20215GH
Threaded Section Reduced Section
Anchor size d Stress area thread diamwe"tzlr"::zlced Yield Strength, Yield Strength, f, Section Modulus 2
b . 2 Ty i ly 31
section A, (mm?) section d, (mm) (Mpa) UTs, f, (Mpa) (Mpa) uTs, f, (Mpa) (mm?®)
M10 58.0 76 380 470 480 600 62.3
M12 84.3 89 330 410 450 560 109.2
M6 1570 121 290 370 400 500 2775
M20 2450 16.1 360 450 360 450 540.9
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- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

304

25+
Notes:

- Shear Limited TruBolt Hot Dip Galv capacity
- Tension limited by pull-out capacity

- No edge or spacing effects

-f'c=32MPa

Design tensile action effect, N* (kN)

I I
20 30 40 50 60

Design shear action effect, V* (kN)

o
—
o

Table 1b Uncracked Concrete absolute minimum edge distance and anchor spacing values,

youy [eatueyoayy

Buiio

e,, and a,, (mm) for Trubolt Hot Dip Gal

Anchor size, d, M10 M12 M16 M20
Min. Anchor Spacing - a,, 40 45 50 60
Min. Anchor Spacing - e,, 60 65 75 95

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)
h =Lg-t
t =total thickness of material(s) being fixed

. Anchor size determined, absolute minimal compliance achieved, effective depth (h) calculated.
Checkpoint
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m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultmate concrete tensile capacity, N, (kN), ¢, = 0.6, f'c = 32 MPa

Anchor Size, d, M10 M12 M16 M20
Drilled Hole Dia, d,, (mm) 10 12 16 20
Effective Depth, h (mm)
40 85
50 19 1.9
65 176 176 176
80 24.0 24.0 24.0 24,0
95 31.0 31.0 31.0 310
110 387 387 387 387
125 46.8 46.8 46.8
145 585 585 585
160 678 678
180 81.0
All data relevant for Non-cracked concrete
Note: Effective depth, h must be > 4 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.
Table 2b Concrete compressive strength effect, tension, X,
f'c (Mpa) 20 25 32 40 50
Xnc 0.79 0.88 1.00 1.00 100
Table 2c Edge distance effect, tension, X,
Edge distance, e(mm) 60 70 80 100 125 150 175 200 230
Effective depth, h (mm)
40 100 1.00
50 0.86 095 100
65 0.73 0.80 0.87 100
80 0.65 0.7 0.77 0.88 100
95 059 0.64 0.69 0.79 091 100
10 0.55 0.60 0.64 0.72 0.83 0.94 1.00
125 052 0.56 0.60 0.67 0.77 0.86 0.95 1.00
145 049 0.53 0.56 0.62 0.70 0.78 0.86 094 1.00
160 048 0.50 053 0.59 0.66 0.74 0.81 0.88 097
Table 2d Anchor spacing effect, end of a row, tension, X;5e
Note: For single anchor designs, X;ge = 1.0
Edge distance, a(mm) 40 50 60 80 100 125 150 175 | 200 | 250 | 300 | 350 | 400
Effective depth, h (mm)
40 067 | 071 | 075 | 0.83 | 092 | 1.00
50 063 | 067 | 070 | 077 | 0.83 | 092 | 1.00 | 100
65 060 | 063 | 065 | 071 | 076 | 0.82 | 0.88 | 095 | 100
80 058 | 060 | 063 | 067 | O71 | 0.76 | 0.81 | 086 | 092 | 100
95 057 | 059 | 061 | 064 | 068 | 072 | 0.76 | 081 | 0.85 | 094 | 1.00
10 056 | 058 | 059 | 0.62 | 065 | 069 | 073 | 077 | 0.80 | 0.88 | 095 | 100
125 055 | 057 | 058 | 061 | 063 | 067 | 070 | 073 | 077 | 0.83 | 090 | 097 | 1.00
145 055 | 056 | 057 | 059 | 061 | 064 | 067 | 070 | 073 | 079 | 084 | 090 | 096
160 054 | 055 [ 056 | 058 | 060 | 063 | 066 | 068 [ 071 | 0.76 | 081 | 0.86 | 092
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Table 2e Anchor spacing effect, internal to a row, tension, X, ,;

Note: For single anchor designs, X, = 1.0

Edge distance, a (mm) 40 | 50 | 60 | 80 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400
[ ] Effective depth, h (mm)
40 033 | 042 | 050 | 067 | 083 | 100
50 027 | 033 | 040 | 053 | 067 | 083 | 100 | 1.00
65 021 | 026 | 031 | 041 | 051 | 064 | 077 | 090 | 1.00
80 017 | 021 | 025 | 033 | 042 | 052 | 063 | 073 | 083 | 100
95 014 | 018 | 021 | 028 | 035 | 044 | 053 | 061 | 070 | 088 | 1.00
110 012 | 015 | 018 | 024 | 030 | 038 | 045 | 053 | 061 | 076 | 091 | 1.00
125 011 | 013 | 016 | 021 | 027 | 033 | 040 | 047 | 053 | 067 | 0.80 | 093 | 100
145 009 | 01 | 014 | 018 | 023 | 029 | 034 | 040 | 046 | 057 | 069 | 080 | 092
160 010 | 013 | 017 | 021 | 026 | 031 | 036 | 042 | 052 | 063 | 073 | 0.83
Checkpoint H Design reduced ultimate concrete tensile capacity, oN,,.
—_ * * *
(I)Nurc - (I)Nuc ch Xne (Xnae or Xnai)
n Verify Concrete Tensile Resistance - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, pN,; (kN), ¢, = 0.8
Anchor size, d, M10 M12 M16 M20
Trubolt - Hot Dip Galvanized 218 278 455 725
Table 3b Reduced characteristic ultimate pull-out capacity*, $N,, (kN), ¢, = 0.65, f'c = 32 MPa
Anchor size, d, M10 M12 M16 M20
Hole Diameter, d, (mm) 10 12 16 20
Effective depth, h (mm)
40 9.2
50 129
65 19.0
80 26.0
*Note: Reduced characteristic ultimate Pull-through capacity is not influenced by reduced anchor spacing or edge distance
Checkpoint m . . .
P Design reduced ultimate pull-out capacity, ¢N,,,
¢Nurp = ¢Nup *xnc
Checkpoint m
Design reduced ultimate tensile capacity, ¢N,,
¢N,, = minimum of ¢N,,., ON,, ON,g
Check N*/¢N,, <1,
if not satisfied return to step 1
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Tensile performance conversion table

ConcreteTensile Performance Pull - Through Performance Steel Tensile Performance
Performance Required Pull - Throu ; ;
q . . - - gh Tension ; Carbon Steel Tension
Notation Concrete Tension Capacity Notation Capacity Notation Capacity

Strength Limit State ONye MULTIPLY ¢N,, x 1.00 ON,, MULTIPLY ¢N,, x1.00 ANy MULTIPLY ¢pN,, x 1.00

Working Load Limit Ny MULTIPLY ¢N,, x 0.55 Ny MULTIPLY ¢N,, x 0.51 Ny MULTIPLY ¢Ns x 0.56

Cyclic Laoding Ny MULTIPLY ¢N,,. x 019 Nyp MULTIPLY ¢N,, x 018 Nys MULTIPLY ¢N,s x 0.19
Fire Resistance Nocost Refer to Fire Resistance Section Nepse Refer to g ‘iargtiféisistance Naksst Refer to ;iargtifgisistance
Seismic N csis Refer to Seismic Section Nogipsis Refer to Seismic Section NOgssis Refer to Seismic Section

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,, (kN),6 = 0.6, f', = 32 MPa

Anchor size, d, M10 M12 M16 M20
Hole Diameter, d, (mm) 10 12 16 20
Edge distance, e (mm)

60 6.1

75 85 9.3 10.8

100 131 143 16.6 185
150 241 264 304 34.0
200 370 406 46.9 524
250 51.8 56.7 65.5 732
300 68.0 745 86.1 96.2
350 85.7 939 108.5 1213
450 136.9 1581 176.8
600 272.2

Note: Effective depth, h must be > 4 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.

Table 4b Concrete compressive strength effect, concrete edge shear, X,,

f'. (MPa) 20 25 32 40 50
Xee 0.79 0.88 1.00 112 1.25
Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
Load direction effect, L 10 L 12 15 20

conc. edge shear, Xyd
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Table 4d Anchor spacing effect, concrete edge shear, X,
Note: For single anchor designs, X,, = 1.0

Edge distance, e (mm) 60 75 100 150 200 250 300 350 450 600 850
Anchor spacing, a (mm)

40 063 061 058 055 054 053 053 052 0.52 051 051

60 0.70 066 062 058 056 055 054 053 053 052 051

80 0.77 0.71 066 061 058 056 055 055 054 053 052

100 083 077 0.70 063 060 058 057 056 054 053 052

125 092 083 075 067 063 060 058 057 056 054 053

150 100 090 0.80 070 065 062 0.60 059 057 055 054

200 100 090 077 0.70 066 063 061 059 057 055

250 1.00 083 0.75 0.70 067 064 061 058 056

300 090 0.80 074 070 067 063 060 057

400 100 090 082 077 073 068 063 059

500 1.00 090 083 0.79 072 067 062

600 098 090 0.84 0.7 070 064

800 100 100 096 086 077 069

1000 1.00 094 083 0.74

1500 100 100 0.85

2000 097

Table 4e Multiple anchors effect, concrete edge shear, X,,
Note: For single anchor designs, X,, = 1.0

Anchor spacing / Edge 020 | 040 | 060 | 080 | 100 | 120 | 140 | 160 | 180 | 200 | 225 | 250
distance, a/e
Number of Anchors, n
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.72 0.76 0.80 0.83 0.86 0.88 0.91 0.93 0.95 0.96 0.98 1.00
4 0.57 0.64 0.69 0.74 0.79 0.82 0.86 0.89 0.92 0.94 0.97 100
5 049 0.57 0.63 0.69 0.74 0.79 0.83 0.87 0.90 0.93 0.97 1.00
6 043 0.52 0.59 0.66 0.7 0.77 0.81 0.85 0.89 0.93 0.96 1.00
7 0.39 0.48 0.56 0.63 0.69 0.75 0.80 0.84 0.88 0.92 0.96 1.00
8 0.36 0.46 0.54 0.61 0.68 0.74 0.79 0.84 0.88 0.92 0.96 1.00
9 0.34 0.44 0.52 0.60 0.67 0.73 0.78 0.83 0.87 0.91 0.96 1.00

10 032 | 042 | 051 | 059 | 066 | 072 | 077 | 08 | 08 | 091 | 096 | 100

15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 08 | 090 | 095 | 100

20 023 | 035 | 045 | 054 | 061 | 068 | 075 | 080 | 085 | 090 | 095 | 100

e |- ShearForce Table 4f Anchor at a corner effect, concrete edge shear, Xys
7T Note: For e,/e, > 125, X, = 1.0
|t Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
i s Edge distance, e, (mm)
ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 037 | 035 | 034 | 032 | 032
30 097 | 08 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 1.00 0.95 0.86 0.69 063 0.56 046 040 037 0.35 033 0.32
50 1.00 100 1.00 0.86 0.77 067 052 044 039 037 0.35 0.33
60 100 | 100 1.00 097 | 08 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 1.00 100 | 100 | 086 | 064 | 05 044 | 04 037 | 035
125 100 | 100 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 100 1.00 100 | 100 | 1.00 100 | 08 | 067 | 058 | 049 | 042
300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.72 0.58 049
400 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 067 0.55
500 100 | 100 1.00 100 | 100 | 100 100 100 | 100 | 100 077 | 061
600 100 1.00 1.00 100 | 100 | 100 1.00 100 | 100 | 100 | 086 | 067
900 100 | 100 1.00 100 | 100 | 100 1.00 100 | 100 | 100 100 | 086
Checkpoint n Design reduced ultimate concrete pryout capacity, ¢V,
d)vurc = d)vuc *ch *de *Xva*xvn*xvs
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
™
TruBolt

STUD ANCHORS - NON-CRACKED CONCRETE

m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN), ¢, = 0.8
Anchor size, d, M10 M2 M16 M20

Trubolt - Hot Dip Galvanized 135 1 288 547

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,
oV, = minimum of ¢V, OV,
Check V*/¢V,, <1, if not satisfied return to step 1

Mechanical Anchoring

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required . . . Carbon Steel Shear
Notation Concrete Shear Capacity Notation Capacity
Strength Limit State OV MULTIPLY ¢V, x 1.00 DV MULTIPLY ¢V, x 1.00
Working Load Limit Ve MULTIPLY ¢V, x 0.55 Vs MULTIPLY Vs X 0.50
Cyclic Laoding Vi MULTIPLY ¢V, x 0.55 s MULTIPLY ¢V, x 0.50
Fire Resistance Voot Refer to Fire Resistance Section Vaesit Refer to SF;rgﬁF(i;mstance
Seismic Vogicsis Refer to Seismic Section Voigssis Refer to Seismic Section

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities.

m Combined loading and specification

Checkpoint ﬂ Check
N*/ON,, + V*/$V,, <1.2,

if not satisfied return to step 1

Specify
Ramset” Trubolt™ Hot Dip Galv. Anchor,

Example
Ramset” Trubolt™ Hot Dip Galv. Anchor, M12 T12140GH.

Maximum fixed thickness to be 20mm. To be installed in
accordance to Ramset™ Installation Instructions.

(Anchor Size) (Part Number)
Maximum fixed thickness to be (t) mm.
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AnkaScrew Xtrem  Backioindex

SCREW IN ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Installation Related
Amln I,'
Product
A seismic certified heavy duty screw-in anchor for === O s caacED
permanent anchoring into concrete. Certified for seismic C1 & . @
CZ appIiCations- PKEMIUMANCNHRIMI} FE * :% s o9
Compliance

European Technical Assessment (option1) - ETA-20/0731
Design According to:

- Stud diameter equals hole diameter.

- AS5216 (formerly TS101)

- AST1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

[

Principal Applications

_wiaAlX _malaseyuy - Burioysuy jesiueysayy

Use Ramset™ iExpert Anchor Software for optimised calculation or where a « Anchoring into cracked & non cracked concrete

greater range of anchor layout detail is needed - Steel framing P
Benefits, Advantages and Features » Mechanical services

Fire tested to TR020 » Pallet racking

- Safety barriers
= Conveyors

« Hand rails

- Bottom plates

- Fire rated performance up to 120 minutes

- Highest level of European assessment for mechanical screw-in anchors
- Approved for all directions (floor, wall, overhead)

- Maximum Tensile & Shear capacities in cracked concrete
- Zinc Plating 5um

- Anchor diameters 6mm to 12mm

Fast and easy to use:

- Install, simply screws into hole.

- Remove, leaving an empty hole.

Close to edge and for close anchor spacing:

- Does not expand and burst concrete.

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™
Dustless Drilling System to ensure holes are clean. Alternatively, clean
clean thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew™ Xtrem" into the hole using
slight pressure until the self tapping action starts.

3. Tighten the AnkaScrew” Xtrem” until flush with fixture.

If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten. Refer to tightening torque for
limitations.
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Mechanical Anchoring - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

SCREW IN ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and performance details

Non-Cracked Concrete
Anchor T Tension, ¢N,, (kN) **
. Drilled hole | Fixture hole : . Tightening substrate
Anchor size, | . . effective | Depth of drill .
dlameter, dh dlameter, df torque, Tr thlckness, bm cOncrete COmpressive strength f'
d, (mm) depth, h hole, h, (mm) 1le
(mm) (mm) (Nm) (mm)
(mm) *kk
20 MPa 30 MPa 40 MPa
31 45 80 2.7 3.3 38
6 6 8 10

44 60 90 6.0 73 85

35 55 80 50 61 7l

8 8 12 43 65 20 90 8.0 9.8 13
52 75 105 107 13.0 15.0

43 65 90 8.0 9.8 13

10 10 14 60 85 40 120 133 16.3 18.8
68 95 136 173 211 244

50 75 100 107 13.0 15.0
12 12 16 67 95 60 134 18.0 22.8 254
80 110 160 235 29.7 33.2

Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 15*h
For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity

** Reduced characteristic ultimate tensile capacity = oN,, where ¢ = 0.67 and N, is based on characteristic ultimate pull-out tensile capacity for sizes 6-10 and concrete tensile
capacity for size 12 where h>67.

For conversion to Working Load Limit MULTIPLY ¢N,, x 0.50
For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.
***Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

DESCRIPTION AND PART NUMBERS

anchor size. g | Drilled hole Effective le_’i’)‘('t'::’em
*70 | diameter, d, Length, L, . AnkaScrew” Xtrem™ Description Part Number
(mm) i) i) Thickness,
tfix,max (mm)
6 6 4 10 6mmx50mm zinc AS06050X
7 40 6mmx80mm zinc AS06080X
8 8 50 15 8mmx60mm zinc AS08060X
67 32 8mmx80mm zinc AS08080X
0 0 48 5 10mmx60mm zinc AS10060X
88 45 10mmx100mm zinc AS10100X
65 15 12mmx80mm zinc AS12080X
12 12 95 45 12mmx110mm zinc AS12110X
135 85 12mmx150mm zinc AS12150X
Effective depth, h (mm)
h = Le - t
t = total thickness of material(s) being fixed
ENGINEERING PROPERTIES
f Minimum cross sectional g -
Anchor size, d, (mm) T 7 Stress area, A, (mm?) Yield strength, f, (MPa) UTS, F, (Mpa)
6 51 204 560 700
8 71 39.6 560 700
10 91 65.0 560 700
12 1 96.8 560 700
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram
Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

=
(1°]
(x)
-
1)
-
16 Notes: =)
- Shear Limited Seismic Anchor Screw steel capacity =3
u - Tension limited by pull-out capacity =
12+ - No edge or spacing effects g
fc= -
fc=32MPa o
=.
10 =
— ! =
= '
g 12 =
= 8- 3
g 2
5 7
® 10 o
S 6+ o
k3]
<
2 E§
= 8 -
s 24 :
6
0 1 L 1 N 1 1 N 1
0 5 10 15 20 25 30

Design shear action effect, V* (kN)

Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 35 43 52 43 60 68 50 67 80
*Min. member thickness (mm) 80 90 80 90 105 90 120 136 100 134 160
Min. Anchor Spacing - a,, 40 40 40 50 50 50 50 50 50 50 70
Min. Edge Distance - e,, 40 40 40 50 50 50 50 50 50 50 70

*Note: For calculations based on smaller member thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers" table on the previous page.

Effective depth, h (mm)

h = Le 't
t = total thickness of material(s) being fixed

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Mechanical Anchoring - AnkaScrew™ Xtrem

® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Verify Non-cracked & cracked concrete tensile resistance - per anchor
Table 2a - Reduced characteristic ultimate concrete tensile capacity, oN,, (kN), ¢, =1/1.5 = 0.67, f'c = 32 MPa

Anchor size, d, 6 8 10 12
Drill hole dia, d, (mm) 6 8 10 12
Effective depth, h (mm)
31 72
35 856
43 n7 n7
44 121
50 147
52 156
60 193
67 228
68 233
80 297
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2-Cracked Concrete effect, tension, X,.,
Anchor size, db 6 | 8 | 10 | 12
Koo 0.70
Table 2b - Concrete compressive strength effect, tension, X, and Pull-out, X, ,.
f'c (MPa) 20 25 32 40 50
Tension X,, 0.79 0.88 1.00 112 125
" Pull-out X,,, 0.82 092 1.00 116 130
Table 2¢ - Concrete Edge distance effect, tension, X,
Anchor size, d, 6 8 10 12
Effective depth, h (mm) 44 52 68 80
€ Edge distance, e (mm)
40 0.70
_ " 50 0.82 073 062
Xpe = 025+ 0.5%(e/h) 55 088 078 065
Where e, <e<e, 70 1 092 076 0.69
e, =15% 75 097 0.80 072
80 1 0.84 075
Note: Tabled values are based 85 088 078
on the nominal effective depth, 90 091 081
h shown in the installation 100 099 088
. 105 1 091
details. For other values of X, 0 094
please use equation shown 115 0.97
above. 120 !
Table 2d - Concrete anchor spacing effect, tension, X,,
N
Anchor size, d, [ 8 10 12
Effective depth, h (mm) 44 52 68 80
Edge distance, a (mm)
40 0.65
50 069 066 062
4 60 073 069 065
70 077 072 067
£, =05+ 316 C | |
Wherea, <a<a, : : :

3 100 0.88 0.82 0.75 on
8= 10 092 0.85 077 073
Note: Tabled values are based 120 095 0.88 079 075
on the nominal effective depth, 130 0.99 0.92 0.82 077
h shown in the installation 140 1 0.95 0.84 079
details. For other values X, 150 098 087 081
please use equation shown 160 ! 089 083

b 170 092 0.85
above. 180 094 088
190 097 0.90
200 099 092
250 1 1
Checkpoint E . ) . )
Design reduced ultimate cracked concrete tensile capacity ¢N,,
* * * *
¢NUI’C = ¢NI.IC chr ch Xne Xna
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Anchor size, db

6

8

10

12

AnkaScrew™ Xtrem™

9.3

18.0

300

44,7

Anchor size, d,

6

8

10

12

Drill hole dia, d, (mm)

6

8

10

12

Effective depth, h (mm)

3
35
43
44
50
52
60
67
68
80

3.3

73

6.1
9.8

13.0

9.8

16.3

211

13.0

N/A

N/A

Table 3b-2 Cracked Concrete effect, pull-out, X,,.,

Anchor size, db

6

Effective Depth, h (mm)

chr

3
35
43
44
50
52
60
67
68
80

0.50

0.44

0.67
0.75

0.75

0.75

N/A*

N/A*

0.75

N/A*

N/A*

*Governed by cracked concrete tensile capacity

For Non-Cracked concrete X, = 1

Verify Non-cracked & cracked concrete tensile resistance - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN) where ¢, =(1/1.5)= 0.67

Table 3b-1- Reduced characteristic ultimate pull-out capacity, ¢N,, (kN) ¢, = 0.67, f'c = 32 MPa

Checkpoint m

¢Nurp = ¢Nup *chr *xnpc

Design reduced ultimate pull-out capacity, ¢N,,,

Checkpoint m

Check N*/®N,, <1,

if not satisfied return to step 1

Design reduced ultimate tensile capacity, oN,,
ON,, = minimum of ¢N,c, ON,p ON,

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Mechanical Anchoring - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

n Verify cracked concrete edge shear resistance - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN),¢ =1/1.5 = 0.67, f', = 32 MPa

Anchor size, d, 6 8
Effective Depth, h (mm) I | m 3 | 4 | 8
Edge distance, e,,
40 34 3.6 3.6 3.7 819
50 49 5.0 5.2
Anchor size, d, 10 12
Effective Depth, h (mm) 43 60 68 50 67 80
Edge distance, e,
50 52 5.5 5.7 55 59 61
70 8.6 91 94
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,
Anchor size, d, 6 | 8 | 10 | 12
Xer 0.7
Table 4b Concrete compressive strength effect, concrete edge shear, X,
f'. (MPa) 20 25 32 40 50
X, 0.82 0.90 100 116 127
Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o® 0-55 60 70 80 90-180
Xud 1 1 1.2 15 2
Load direction effect,
. edge shear, X, . .
cone. edge shear, Aq Table 4d - Anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
/ ele, 10 [ 12 | 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 32
Xe 100 | 131 | 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572
~__ b,>1,5. e
— *,
X, = ele, *Jele,
For 2 anchors fastening X,,
ele, 1.0 1.2 14 1.6 1.8 2.0 22 24 2.6 2.8 3.0 3.2
ale,
10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
15 075 | 093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 3.03 | 3.3
20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
b,>1,5. 25 092 | 11 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 3.04 | 332 | 36
X,= 3%e+a * Je/em 3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 3.76
6*e 35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 332 | 361 | 391
m 40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 465
For 3 anchors fastening and more X,
_ 3*e + a, +a, +a, +...+a,, X
Xee = Vele,

3*n*e,,

294 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67,f, = 32 MPa

Anchor size, db 6 8 10 12
Effective depth, h (mm)
31 72

35 8.6

43 n7 n7

44 121

50 147

52 15.6

60 386

67 455

68 465

80 594

ey, [ Stear Force Table 4f Anchor at a corner effect, concrete edge shear, Xy

— Note: For e/e, > 125, X, = 1.0

_wiaAlX _malaseyuy - Burioysuy jesiueysayy

. Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
f\’/ edee Edge distance, e, (mm) .
Concrete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033 :
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 08 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086

. Design reduced ultimate concrete edge shear capacity ¢V,
Checkpoint
¢Vurc = ¢Vuc *chr *ch *de *Xve *Xvs

. Design reduced ultimate concrete pryout capacity, ¢V,
Checkpoint Voo = Vo Kor Ko Ko o ,,

Verify cracked concrete shear resistance - per anchor
m Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN) where ¢, = 0.8

Anchor size, db 6 8
Effective depth, h (mm) 31 44 35 43 52
AnkaScrew™ Xtrem™ 5.6 56 10.8 10.8 13.6
Anchor size, db 10 12
Effective depth, h (mm) 43 60 68 50 67 80
AnkaScrew™ Xtrem™ 18.0 272 272 26.8 336 33.6

. Design reduced ultimate tensile capacity, ¢V,
Checkpoint .
¢V, = minimum of Ve (I)Vurcp' Ve

Check V¥/¢V,, <1,
if not satisfied return to step 1
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Mechanical Anchoring - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK @ BamSEIW

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Checkpoint n

Combined Loading

Check
N*/ON,, + V*/§V,, <1.2,
if not satisfied return to step 1

Example
Ramset™ AnkaScrew” Xtrem™ Anchor, 12mm AS12110X.
Maximum fixed thickness to be 20mm.
To be installed in accordance to Ramset™ Installation
Instructions..

Specify

Ramset™ AnkaScrew” Xtrem™ Anchor,

(Anchor Size) (Part Number)
Maximum fixed thickness to be (t) mm.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail
is needed.
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WERCS AnkaScrew o e

SCREW IN ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

PSP @ PP d
Product < L >

The WERCS AnkaScrew™ Anchor is a medium duty, rotation
setting thread forming anchor.

youy [esiueyoayy

fuuio

Benefits, Advantages and Features

Fast and easy to install:

- Simply screws into hole. PrinCipaI Applications

Fast and easy to remove: Pallet racking

- Screws out leaving an empty hole with no protruding metal parts - Temporary safety barriers
to grind off. - Conveyors
Pipe brackets

Close to edge and for close anchor spacing:

Gate hinges into brickwork
- Does not expand and burst concrete.

Temporary hand rails
Ramset Design Method: - Bottom plates
- Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill hole to correct diameter and depth. Clean thoroughly with brush.
Remove debris by way of vacuum or hand pump, compressed air etc.

2. Using a socket wrench, screw the WERCS AnkaScrew" into the hole
using slight pressure until the self tapping action starts.

3. Tighten the WERCS AnkaScrew" until flush with fixture.
If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

SCREW IN ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristics Capacity
Shear Non-Cracked Concrete Tension,
Anchor Drilled hole | Fixture hole Anchor Tightening Edge Anchor (concrete) N, (kN)**
size, d, (mm) | diameter,d, | diameter, d; | effective depth, | torque, distance, | spacing, a, s e ;
(mm) (mm) h (mm) T, (Nm) e, (mm) (mm) OV (KN)*** ', Concrete compressive strength, f';
>20 MPa 20 MPa 25 MPa 32 MPa

5 5 7 25 5 15 15 09 21 2.3 25
30 6.8 # 37 4.0 43

6 6 8 37 15 60 35 75 47 5.0 55
45 75 58 6.3 6.9

40 126 # 55 59 6.4

8 8 10 50 40 80 45 133 73 79 86
60 133 93 10.0 109

50 20.7 79 85 93

10 10 12 62 55 100 60 20.7 10.6 n5 125
75 20.7 139 15.0 16.3

60 25# 1.2 121 13.2

12 12 15 75 80 120 70 284 # 155 16.8 18.3
90 298 20.3 219 239

90 53.0 20.7 241 284

16 16 19 105 - 160 100 53.0 254 295 34.8
120 53.0 303 35.2 415

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.60 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.55
*** Note: Values are for shear load direction away from concrete edge - Reduce characteristic ultimate concrete edge shear capacity = ¢V, where ¢ = 0.6 and V. = Charecteristic ultimate
concrete edge shear capacity.
# Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,s where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.
All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor Effective length, Le Part No.
size, db (mm) Zn Hex Head Gal Hex Head
5 28 AS05030 -
44 AS06050W100 AS06050WGM100
6 69 AS06075W100 AS06075WGM100
94 AS06100W100 AS06100WGM100
54 AS08060W100 AS08060WGM100
8 69 AS08075W100 AS08075WGM100
94 AS08100W100 AS08100WGM100
54 AS10060W50 AS10060WGM50
10 69 AS10075W50 AS10075WGM50
94 AS10100W50 AS10100WGM50
69 AS12075W50 AS12075WGM50
12 94 AS12100W50 AS12100WGM50
144 AS12150W20 AS12150WGM20
115 AS16115 -
16 140 AS16140 -
160 AS16160 -
ENGINEERING PROPERTIES
T Stress Yield uTS, £,
size, d, (mm) area, A, strength, f, (MPa)
(mm?) (MPa)
5 159 600 800
6 229 640 800
8 424 640 800
10 69.4 640 800
12 841 640 800
16 186.3 640 800

Effective depth, h (mm)

h = I.e = t,
t =total thickness of material(s) being fixed

Substrate thickness, by, (mm)

b, = greater of: 1.25x h,
h+(3xdy)

Drilled hole depth, h; (mm)
h] = h + dh
h = Effective depth
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

50 =

40 -

Design tensile action effect, N* (kN)

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

30

20

Notes:

- Shear limited by steel capacity ath=75d,

- Tension limited by the lesser of carbon steel
capacity and concrete capacity ath =75d,

- No edge or spacing effects.

- fc=32MPa

Checkpoint n

T T T T T T T
10 20 30 40 50 60 70

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

80

Anchor Size, d, (mm) 6 8 10 12 16

s 20 25 30 35 50

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)

h=Le't,

t = total thickness of material(s) being fixed

Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 0.6, f, = 32 MPa

Mechanical Anchoring

Anchor Size, d, 6 8 10 12 16
Drilled Hole Dia, d,, (mm) 6 8 10 12 16
Effective Depth, h (mm)

30 43

35 51

40 6.0 64

45 6.9 75

50 86 98

55 9.8 106

60 109 120 13.2

75 16.3 18.3 223
90 239 284
105 34.8
120 416

All data relevant for Non-cracked concrete

Table 2b Concrete compressive strength effect, tension, X,

f'. (MPa) 20 25 32 40
X, - Anchor size d, = 6-12 0.85 0.92 1 1.08
X, - Anchor size d, =16 only 0.73 0.85 1 116
Table 2c Edge distance effect, tension, X,
Anchor Size, d, 6 8 10 12 16
Edge Distance e, (mm)
20 053
25 059 052
30 0.65 0.56 051
35 07 061 055 0.50
40 0.77 0.65 058 053
50 0.88 0.74 0.65 059 0.51
60 1.00 0.83 072 0.65 0.55
70 091 0.79 07 0.60
80 1.00 0.86 077 0.64
90 093 083 0.69
100 1.00 0.88 073
10 094 078
120 1.00 0.82
145 093
160 1.00
Table 2d Anchor spacing effect, end of a row, tension, X;z¢
Note: For single anchor designs, X,5e = 1.0
Anchor Size, d, 6 8 10 12 16
Anchor Spacing a, (mm)
20 0.78
25 0.85 0.76
30 092 0381 0.75
35 1.00 0.86 0.79 0.78
40 092 083 081
45 100 088 081
50 092 0.85 0.76
55 096 0.88 0.79
60 1.00 092 0381
70 1.00 0.86
80 092
90 0.97
100 1.00

300

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET




SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
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STRENGTH LIMIT STATE DESIGN

Table 2e Anchor spacing effect, internal to a row, tension, X,

Note: For single anchor designs, X5 = 1.0

Anchor Size, d, 6 8 10 12 16
[ ] Anchor Spacing a, (mm)
20 0.56
25 0.69 052
30 083 063 050
35 1.00 0.73 058 049
40 083 067 0.56
45 0,94 0.75 063
50 100 0.83 0.69 052
55 092 0.76 057
60 1.00 0.83 063
70 1.00 0.73
80 0.83
90 0,94
100 1.00
Checkpoint H Design reduced ultimate concrete tensile capacity, ON,.
¢Nurc = ¢Nuc * ch * Xne * ( xnae or Xnai)

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN), , = 0.8

Anchor size, dy (mm) 6 8 10 12 16

Heat Treated
Carbon Steel U6 21 144 538 19.2

Checkpoint ﬂ Design reduced ultimate tensile capacity, oN,;,
ON,, = minimum of ¢N,,., ®N,,

Check N* / ¢Nur < ],

if not satisfied return to step 1

Tensile performance conversion table

Concrete Tensile Performance Steel Tensile Performance

Performance Required . Concrete . Carbon Steel
Holten Tension Capacity Holten Tension Capacity
Strength Limit State ON,, MULTIPLY 9N, x1.00 ON, MULTIPLY N, 1.00
Working Load Limit N,, MULTIPLY 6N, . X 0.55 N, MULTIPLY ¢N,, X 0.56
Cyclic Loading N, MULITPLY §N,, X 0.55 N, MULITPLY N, X 0.56

Fire Resistance Nakeit Refer to Fire Rated Anchors Naks it Refer to Fire Rated Anchors
Seismic N psis Refer to Seismic Anchors Nessis Refer to Seismic Anchors

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities
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SPECIFIERS ANCHORING RESOURCE BOOK

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

Mechanical Anchoring

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN), ¢, = 0.6, f. = 32 MPa

Anchor Size, d, 6 8 10 12 16
Edge Distance e, (mm)
20 09
25 13 15
30 17 19 22
35 21 24 27 30
50 36 41 46 51 59
75 6.6 76 85 93 108
100 101 n7 131 143 166
150 186 215 21 264 304
200 287 331 370 406 46.8
250 463 518 56.7 655
300 68.0 745 8611
400 114.8 1325
500 185.2
Note: Effective depth, h must be > 3.5 x Anchor size, d,, for anchor to achieve tabled shear capacities
All data relevant for Non-cracked concrete
Table 4b Concrete compressive strength effect, concrete edge shear, X,
f. (MPa) 20 25 32 40
Xve 079 0.88 1.00 112
Table 4c Load direction effect, concrete edge shear, X,q
Angle, 0° 0 10 20 30 40 50 60 70 80 90-180
Xud 100 104 116 132 150 166 180 191 198 200
Load direction effect,
conc. edge shear, Xva  Table 4d Anchor spacing effect, concrete edge shear, X,,
Note: For single anchor designs, X, = 1.0
Edge distance, e (mm) 20 25 30 35 50 75 | 100 | 150 | 200 | 250 | 300 | 400 | 500
Anchor spacing, a (mm)
20 070 | 066 | 063 | 061 | 058 | 055 | 054 | 053 | 052
25 075 | 070 | 067 | 064 | 060 | 057 | 055 | 053 | 053 | 052
30 080 | 074 | 070 | 067 | 062 | 058 | 056 | 054 | 053 | 052 | 052
35 085 | 078 | 073 | 070 | 064 | 059 | 057 | 055 | 054 | 053 | 052 | 052
40 090 | 082 | 077 | 073 | 066 | 061 | 058 | 055 | 054 | 053 | 053 | 052 | 052
50 100 | 090 | 083 | 079 | 070 | 063 | 060 | 057 | 055 | 054 | 053 | 053 | 052
65 100 | 093 | 087 | 076 | 067 | 063 | 059 | 057 | 055 | 054 | 053 | 053
80 100 | 096 | 082 | 071 | 066 | 061 | 058 | 056 | 055 | 054 | 053
100 100 | 090 | 077 | 070 | 063 | 060 | 058 | 057 | 055 | 054
125 100 | 083 | 075 | 067 | 063 | 060 | 058 | 056 | 055
150 090 | 080 | 070 | 065 | 062 | 060 | 058 | 056
200 100 | 090 | 077 | 070 | 066 | 063 | 060 | 058
250 100 | 083 | 075 | 070 | 067 | 063 | 060
300 090 | 080 | 074 | 070 | 065 | 062
450 100 | 095 | 086 | 080 | 073 | 068
600 100 | 098 | 090 | 080 | 074
1000 100 | 100 | 100 | 090
1250 1.00
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STRENGTH LIMIT STATE DESIGN

Table 4e Multiple anchors effect, concrete edge shear, X,

Note: For single anchor designs, X,, = 1.0

Anchor spacing / 020 | 040 | 0.60 | 0.80 | 100 | 120 | 1.40 | 160 | 1.80 | 200 | 225 | 2550
Edge distance,a /e
Number of anchors, n
2 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 00 | 100 | 100 | 1.00 | 1.00
3 072 | 076 | 080 | 083 | 086 | 088 | 091 | 093 | 095 | 096 | 098 | 1.00
4 057 | 064 | 069 | 074 | 079 | 082 | 086 | 089 | 092 | 094 | 097 | 100
5 049 | 057 | 063 | 069 | 074 | 079 | 083 | 087 | 090 | 093 | 097 | 1.00
6 043 | 052 | 059 | 066 | 071 | 077 | 081 | 085 | 089 | 093 | 096 | 1.00
7 039 | 048 | 056 | 063 | 069 | 075 | 080 | 084 | 088 | 092 | 096 | 100
8 036 | 046 | 054 | 061 | 068 | 074 | 079 | 084 | 088 | 092 | 096 | 100
9 034 | 044 | 052 | 060 | 067 | 073 | 078 | 083 | 0.87 | 091 | 096 | 100
10 032 | 042 | 051 | 059 | 066 | 072 | 077 | 082 | 087 | 091 | 096 | 100
15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 086 | 090 | 095 | 1.00
20 023 | 035 | 045 | 054 | 061 | 068 | 075 | 080 | 085 | 090 | 095 | 100
Table 4f Anchor at a corner effect, concrete edge shear, X,
Note: For e/e, > 125, X5 = 1.0
ot Edge distance,e,(mm) | 25 | 30 | 35 | 50 | 60 | 75 | 125 | 200 | 300 | 400 | 600 | 900
€4 / ear rorce
B Edge dustance, e, (mm)
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
" fare 30 097 | 086 | 078 | 0.64 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 0.32
- 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 0.32
Goncrete edges 50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
ANCHOR AT A CORNER 60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 0.49
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06l
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 0.67
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 0.86
Checkpoint n Design reduced ultimate concrete edge shear capacity, ¢V,
(I)Vurc = (I)Vuc * xvc * de * Xva * xvn * Xvs
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, Vs (kN), ¢, = 0.8
Anchor size, d, (mm) 6 8 10 12 16
h>5xd, 6.8 126 207 250 554
h>6xd, 77 143 234 284 628
h>7xd, 86 16.0 262 317 702
h>75xd, 91 16.8 275 334 739
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

Checkpoint E Design reduced ultimate shear capacity, ¢V,

¢Vur = minimum Of (I)Vurc, (I)Vus

Check V/* / ¢Vur <1,

if not satisfied return to step 1

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required . Concrete . Carbon Steel
fotiol Shear Capacity jotten Shear Capacity
Strength Limit State Ve MULTIPLY 4V, x1.00 OV MULTIPLY ¢V, x1.00
Working Load Limit V,, MULTIPLY 4V, X 0.55 v, MULTIPLY ¢V,  0.50
Cyclic Loading Vi MULITPLY ¢V, X 0.55 Vi MULITPLY ¢V, X 050
Fire Resistance Vit Refer to Fire Rated Anchors Vasiit Refer to Fire Rated Anchors
Seismic Vgesis Refer to Seismic Anchors Vgssis Refer to Seismic Anchors

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities

m Combined loading and specification
Checkpoint n Check

N*/oN,, + V¥/oV, <12,

if not satisfied return to step 1

Specify

Ramset WERCS AnkaScrew Anchor,
(Anchor Size) ((Part Number).
Maximum fixed thickness to be (t) mm.

Example

Ramset WERCS AnkaScrew Anchor,
12 mm (AS12100W50).
Maximum fixed thickness to be 40 mm.
To be installed in accordance to Ramset™
Installation Instructions.

304 www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

DynaBolt Plus ek

SLEEVE ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

S 629 oPEoVOOTY

Product
The DynaBolt Plus Sleeve Anchor is a medium duty, torque setting
expansion anchor.

youy [eatueyoayy
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Benefits, Advantages and Features

Improved security:
- Patented sleeve crushes to close gaps up to 5 mm and pulls down
to induce clamp load.

Fast installation:

- Through fixing eliminates marking out and repositioning of fixtures. Prln(:lpal Appllcatlons

Versatile: - Bottom plate and batten fixing

* Choice of head styles. - Installing signs, handrails and gates

Superior corrosion resistance: - Installing duct work, pipe brackets and suspended ceilings
- From AISI 316(A4) Stainless Steel. = Corner guards

Outstanding exterior durability:

- 42 micron Hot Dip Galvanised coating.

Ramset Design Method:

* Uses technical data validated from testing in ANZ concrete substrates.

Installation

1. Use fixture as a template, drill a hole to the correct diameter and depth.
Clean hole thoroughly with brush.

2. Remove debris by way of a vacuum or hand pump, compressed air, etc.
Insert anchor tightly against fixture and tighten with spanner.

3. Continue tightening, allowing the sleeve to twist and
pull down the fixture firmly onto the base material.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
™
DynaBolt Plus

SLEEVE ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity - Non-Cracked Concrete
Anchor Drilled hole | Fixture hole Anchor Tightening Edge Anchor | Shear (steel) Tension (Pull-Through), ¢N,, (kN)**
size,d, (mm) | diameter,d, | diameter,d; | effective depth, | torque, distance, | spacing, a, P Concrete compressive strength, f'
(mm) (mm) h (mm) T, (Nm) e, (mm) (mm) OV, (KN) 20 WPa 32 WPa 20 MFa

20 55 60 5.0 2.9 3.7 41

6 6 8 25 10 55 75 5.0 2.9 3.7 41

30 60 90 8.0 41 5.2 58

8 8 10 35 1 60 105 8.0 4] 5.2 58

35 70 105 12.7 5.2 6.6 74

10 10 g 45 3% 70 135 12.7 5.2 6.6 74
40 70 120 15.8 72 91 10.2

2 r? 1 50 % 75 150 15.8 72 91 10.2
55 85 165 209 1.3 14.3 16.0

16 16 1 65 8 100 195 209 n.3 14.3 16.0
70 105 210 311 15.3 194 21.7

2 2 % 85 165 130 255 311 15.3 194 21.7

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
*Note: Reduced characteristic ultimate Pull-Through tensile capacity = ¢N,, where ¢ = 0.65 and Ny, = Characteristic ultimate Pull-Through tensile capacity.

For conversion to Working Load Limit MULTIPLY ON,, x 0.51

**Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,s where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor | Effective Part No. Anchor Effective Part No.
size,d, | length L, size, dy (mm) | length, L, (mm) In Gal SIS
(mm) (mm) Zn Gal S/S
47 DP12060 | DP12060GH | DP12060SS
L DP6026 - - o 62 DPI2070 | DP12070GH | DP12070SS
6 34 DP0G040 - DP%MO:: 90 DP12100 | DPI2100GH | DP12100SS
53 DP06060 - DP06060
118 DP12125 | DP12125GH | DPI121255S
34 DP08040 - DP08040SS
8 60 DP08065 - DP0B065SS il DP16065 | DP16065GH -
Py DP08090 ; - 16 95 DPI6TI0 | DPI6TI0GH -
34 DP10040 DP10040GH - 129 DP16140 DP16140GH -
42 DP10050 | DP10050GH | DP10050SS 70 DP20080 | DP20080GH -
10 69 DP10075 | DPI10075GH | DP10075SS 20 102 DP20115 | DP20115GH -
96 DP10100 DP10100GH DP10100SS 146 DP20160 _ _
m DP10125 - -
Effective depth, h (mm) Substrate thickness, by, (mm)
by =2xh
m
h =lesserof Lg - t,
5*dp
Drilled hole depth, h; (mm)
t = total thickness of material(s) being fixed h,=h+d,

h = Effective depth

ENGINEERING PROPERTIES

A.nchor Thread Stress : Carbon steel : Stainless steel Section

size, dy . area, A Vield strength, f, UTS, f, Vield strength, f, UTS, f, modulus

(mm) size, Gy (mv) (MPa) (MPa) (MPa) (MPa) Z(mm)
6 M45 1.3 720 900 480 600 54
8 M6 20.1 640 800 480 600 127
10 M8 36.6 560 700 480 600 31.2
12 M10 58.0 440 550 480 600 62.3
16 M12 84.3 400 500 - - 109.2
20 M16 157.0 320 400 - - 2715
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DynaSet” ek

DROP IN ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

L OPOoPOvOI I

Product

The DynaSet™ Drop-In Anchor is a medium duty,
displacement setting expansion anchor.

Benefits, Advantages and Features

Fast installation:

- Shallow embedment and simple setting action.
Convenient:

- Threaded rod can be cut to equal lengths.

- Flanged version sits flush with surface in overdrilled holes.
Ideal as reusable anchorage point:

- Internal threaded design.

- No protruding metal parts when bolt or rod is removed.
Superior corrosion resistance:

- AISI 316(A4) Stainless Steel.

Ramset Design Method:

* Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill hole at recommended diameter, to at least the anchor length in
depth. Clean hole thoroughly with a brush. Remove debris by way of a
vacuum pump, compressed air, hand pump etc.

2. Insert anchor and push to required depth. Using the special setting tool,
drive the expander plug down until shoulder of the setting punch meets
top of the anchor.

3. Position fixture then insert the bolt and tighten with spanner.

The DynaSet” Drop-In anchor remains set in position if the bolt is removed.

Principal Applications

- Suspended services, such as cable tray, ventilation ducts

or plumbing fixtures

- Stadium seating

- Holding down machinery
- Installing racking

= Suspended ceilings
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

DynaSet”

DROP IN ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity - Non-Cracked Concrete
Anchor Drilled hole Anchor Tightening Edge Anchor Shear (steel) Tension (concrete), N, (kN)**
size, db diameter, d, effective torque, T, distance, e, | spacing, a, Concrete compressive strength, f',
(mm) depth, h (mm) (Nm) (mm) (mm) PVus (kN)*™** 20 MPa 32 MPa 40 MPa
M6 8 23 6 80 60 45 36 46 5]
M6 Flanged 8 23 6 80 60 58 36 46 5]
M8 10 28 10 100 70 58 49 61 69
M10 12 38 20 135 95 7l 77 9.7 10.8
M10 Flanged 12 28 12 100 70 5.8 49 6. 6.9
M12 16 # 48 40 170 120 13.2 109 13.8 154
M12 Flanged 16 48 40 170 120 13.2 109 13.8 154
M16 20 63 95 220 160 209 16.4 20.7 23.2
M20 25 78 180 275 195 26.3 22.6 285 319

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.60 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.55
** Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,; where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.
# Note: Hole diameter = 15mm for M12SS

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor IAnchor Effective Thread Part No. Substrate thickness, by, (mm)
size, d, ength, L depth, h length, L, n s/s
(mm) (mm) (mm) bm=2xh
M6 25 23 1 DSMO06 DSMO06SS
M6 Flanged 25 23 1 DSF06 -
M8 30 28 13 DSM08 DSMO08SS Drilled hole depth, hl (mm)
M10 40 38 16 DSMI0 DSM10SS ho=L+3
M0 Flanged 30 28 1 DSFI0 - LI= Anchor Length
M12 50 48 21 DSM12 DSM12SS
M12 Flanged 50 48 21 DSF12 -
M16 65 63 28 DSM16 -
Mi6 60 58 28 - DSM16SS
M20 80 78 35 DSM20 -
ENGINEERING PROPERTIES
Anchor Carbon Steel Stainless Steel Section
Anchor stress area, A, | Yield strength, f, UTS,f, | Yield strength, f, uts, f, modulus, Z
size, d, (mm?) (MPa) (MPa) (MPa) (MPa) (mm?)
M6 243 350 440 480 600 36.9
M8 320 350 440 480 600 63.7
M10 407 340 430 480 600 100.2
M12 963 260 320 - - 2929
M12 S/S 720 - - 480 600 2149
M16 1255 320 450 480 600 5021
M20 1983 1983 450 480 600 789.6
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Notes

DROP IN ANCHORS
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Brick & Block Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Introduction

BRICK AND BLOCK ANCHORING

Brick & Block
Anchoringes,

- "

Ramset™ provides a range of concrete anchors for anchoring into pre-
manufactured masonry units from lightweight fixtures to heavy structural
connections including stud types and hex bolt finishes.

Anchoring into pre-manufactured masonry units such as concrete blocks,
wire cut extruded clay brick and pressed solid bricks requires a different
approach to anchoring into solid in-situ concrete or precast concrete
units. The anchor must firmly clamp a fixture to the face of the substrate
without splitting it or causing other damage. The capacity of the anchors
is frequently limited by the strength of the substrate, and the strength

of the various units available on the market varies from manufacturer to
manufacturer and from region to region within any one manufacturer. Also
being discrete units rather than a continuous slab means the anchor will
always be in close proximity to an edge of that individual unit whilst also
possibly being centrally placed within the overall structure.

Ideally all anchors into these pre-manufactured masonry units should be
in the centre of the block or brick and in the case of hollow units such as
wire cut bricks and concrete blocks the anchors should be placed in the
solid section of the unit, but it is not always practical to position fixtures
to ensure this.

This section provides performance information to aid design of
connections to pre-manufactured masonry units. It assists design by
recognising that positioning anchorage points in the centre of a masonry
unit is not always possible by providing capacities for zones rather than
specific points and we have also endeavoured to provide a realistic
evaluation of the anchor's performance in the poorest performing section
within these zones.

Please note that as the performance information on

'.""""#'

pre-manufactured masonry substrates is provided by the various
manufacturers in Working Load Limit format our anchor performance
data in this section is also provided in Working Load Limit format.

For lightweight applications into Brick and Block a number of alternate
Ramset™ Concrete Anchors may be considered.

1. ShureDrive” (refer to Tech Data Sheet).
2. EasyDrive” Nylon Anchors (refer to Tech Data Sheet).

The performance of the above anchors is not dependent on the substrate
and therefore you may refer to the performance figures detailed in the
Tech Data Sheets available from the Ramset Website.

Anchoring into core filled hollow blocks

In hollow block masonry, where the cores are filled with concrete grout,
Ramset™ anchors may be designed and specified similarly as in concrete,
provided the designer assesses the effective strength of the masonry
including the joints.

However it is not advisable to use certain heavy duty anchors, such as
Spatec™ Xtrem”, Boa™ Coil , DynaSet™, and Maxima™ Capsule anchors.

Note that DynaBolt™ Plus, TruBolt™ Xtrem™ and WERCS AnkaScrew" anchors
should be limited to 12mm anchor size and ChemSet" Injection anchors
should be no greater than M16.
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Typical Masonry

UNITS

TYPICAL MASONRY UNITS

TYPICAL DIMENSIONS

CLAY BRICK - Overall

76 mm
110 mm
k230 mm—>|
SOLID BRICK
- -
THREE HOLE BRICK
® e ©

Nominal
l Wall Thickness
32mm

-

OIOE

CONCRETE BLOCK - Overall

ol

190 mm

190 mm

e 390mm——

CONCRETE BLOCK

-l

Nominal
115 mm

Nominal
138 mm

L—»

Nominal
Wall Thickness 37.5 mm

Note: Due to the manufacturing process, the internal cavities have
tapered walls. Wall thickness indicated is a nominal dimension

| Nominal
Hole Dia.
44 mm
Nominal Nominal
Wall Thickness 25 mm Web Thickness 21 mm
TEN HOLE BRICK
“f Nominal

Wall Thickness

QOOOQOQ |
OGS &

Hole Dia.
28 mm

A L

Nominal Nominal

Wall Thickness 21 mm Web Thickness
Typically 12 mm

only, taken from the centre of the block.

CHARACTERISTIC UNCONFINED

COMPRESSIVE STRENGTH
Solid Three Hole Ten Hole Concrete
Clay Brick Clay Brick Clay Brick Block
>10 MPa >30 MPa >15 MPa > 8 MPa
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Brick & Block Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Typical Masonry

UNITS

INSTALLATION RECOMMENDATIONS
Corner - Brick

- One anchor per brick.
- Minimum edge distance = one brick.

| ] |

Top of Wall - Brick

- One anchor per brick.
- Three clear courses down from top of wall.

(@) (@)
I I
MINIMUM EDGE DISTANCES
CLAY BRICK
ol I | =2omm
P~
o+ ! E
220mmto‘ || ”

centre of hole.
Typical for all clay bricks.

Corner - Block

- One anchor per cavity.
« Minimum edge distance = 1/2 block.

I L

Top of Wall - Block

- One anchor per cavity.
- Two clear courses down from top of wall.

CONCRETE BLOCK

260 mmi
o

O
ijGOmm

312
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Typical Masonry

UNITS

FIXINGS PER BRICK/BLOCK

SOLID BRICK

o

v

k)
70 mm
minimum

THREE HOLE BRICK

2y

TEN HOLE BRICK

o/

O00O OO
COQOO | [QOOOO
O00O OO0
OQOO QPO

0O
OO
OO

= O

/

OO

g O

OO

i 5

CONCRETE BLOCK
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Brick & Block Anchoring
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ChemSet 101 PLUS o e

CHEMICAL INJECTION ANCHORING

GENERAL INFORMATION

Performance Related Material Specification Installation Related

P9 PP oSS0 90v

Product
ChemSet Injection 101 PLUS is a medium duty, peroxide initiated
injection anchor. :

Benefits, Advantages and Features

Fast installation:

- Load in 50 min. (at 20°C).

Versatile:

- Suitable for anchoring into pre-manufactured masonry units.
Australian Made

Principal Applications into Brick
and Block

« Installing wall mounted signs, handrails, and gates

Installation
1. Drill recommended diameter and depth .
hole. Recommended Installation Temperatures
C — << Minimum Maximum
%,\;%59 Substrate 5°C 40°C
5 Adhesive 5°C 40°C

2. Important: Clean dust and debris from Service Temperature Limits

hole with stiff wire or nylon brushand ~ -40°C t0 80°C
blower in the following sequence: blow

x4, brush x 3, blow x 4, brush x 3, blow x

4,

Setting Times

3. Insert mixing nozzle into sleeve or

sieve. Dispense adhesive to waste until | Temperature of Cartridge Gel Time c:":i"gnt;"‘:;i"

colour is uniform light grey ( 2-3trigger | base material | Temperature v :

pulls ) Fill to 3/4 the sleeve/sieve depth ; °°"°"? €

slowly, ensuring no air pockets form. 5 5 18 min 145 min

Insert Ramset ChemSet Anchor Stud 10°C 10°C 10 min 85 min

to bottom of hole while turning. 20°C 20°C 6 min 50 min

25°C 25°C 5 min 40 min
. +30°C +30°C 5min 35min
4 ChemSt?t In.]ectlon 101 Plus to cure as Note: Cartridge temperature minimum +5°C
per setting times.
Attach fixture.
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ChemSet 101 PLUS

CHEMICAL INJECTION ANCHORING

Installation and Working Load Limit performance details:
ChemSet" Injection 101 PLUS and ChemSet Anchor Studs

Youy y20|d 3 Yolig

Buuio

Installation details Working Load Limit (kN)
Anchor size, d, Substrate Sleeve/Sieve Drilled hole Fixture hole Anchor Tightening Solid Brick
(mm) Type diameter, diameter, effective depth, torque, T, -
d;, (mm) d; (mm) h (mm) (Nm) Shear,V; | Tension, Na
M8 10 10 80 10 44 14
M10 ) ) 12 12 85 20 48 15
Solid Clay Brick -
M12 14 15 85 40 52 16
M16 18 19 85 95 52 17
Note: Use specified hole size for solid brick. Use of larger hole and/or sleeve/sieve will result in lower capacities.
in Installation details Working Load Limit (kN)
nchor T | oille FiolB ianeer Fiturehole | Anchor Tightening 3 Hole Brick 10 Hole Brick Concrete Block
size, dyy ubstrate (mm) diameter, | effectivedepth, | torque, T, - - -
(mm) NylonSleeve | S/S Sieve d¢ (mm) h (mm) (Nm) Shear, V3 Tension, N3 Shear, Va3 Tension,Na | Shear,Va |[Tension, Na
M8 3 Hole Brick, 12 12 10 10 38 25 30 10 18 18
Mi0 10 Hole Brick 14 16 12 o 20 46 25 46 10 20 18
M2 or Concrete 16 16 15 40 50 25 50 10 20 18
Block
M16 - 2 19 95 50 25 50 10 20 18
For lower strength studs, refer to table for reduced steel capacity on page 322.
Description Cartridge Size Part No.
ChemSet 101 PLUS Cartridge 380 ml C101C
ChemSet 101 PLUS Jumbo Cartridge 750 ml 101
ChemSet 101 PLUS Kit 2x380 ml ISKP
Mixer Nozzle for 101 PLUS - ISNP
Effective depth, h (mm)

Preferred h = h,, otherwise,
h = I.e = t

t =total thickness of material(s) being fastened.

To suit ChemSet’ Nylon Stainless Steel
Anchor Stud Sleeve Sieve
M8 1SS08
M10 ISS10
M12 1SS12 ISM12
M16 ISM16

ENGINEERING PROPERTIES

Refer to “Engineering Properties” for ChemSet Anchor Studs.
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WERCS AnkaScrew o e

SCREW IN ANCHORS

GENERAL INFORMATION

Performance Related Material Installation Related

L2 VR T - R TR T (B

Product

l
The WERCS AnkaScrew Anchor is a medium duty, rotation ' @
setting thread forming anchor.

A

Benefits, Advantages and Features

Fast and easy to install:

- Simply screws into hole. . . . . . .
Fast and easy to remove: Principal Applications into Brick
- Screws out leaving an empty hole with no protruding metal
parts to grind off. and BIOCk
Close to edge and for close anchor spacing: )
- Does not expand and burst brick and block. » Wall mounted pipe brackets.
- Gate hinges.
Installation

1. Drill hole to correct diameter and
depth.

2. Clean thoroughly with brush.
Remove debris by way of vacuum
or hand pump, compressed air etc.

3. Using a socket wrench, screw
the AnkaScrew' into the hole
using slight pressure until the self
tapping action starts.

4. Tighten the AnkaScrew. If
resistance is experienced when
tightening, unscrew anchor one
turn and re-tighten. Ensure not to
over tighten.
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WERCS AnkaScrew"

SCREW IN ANCHORS

Installation and Working Load Limit performance details

Installation details Working Load Limit (kN)
2,';‘;"3: Lo LIS | S I A'_‘°h°fmJ UL Solid Brick 3 Hole Brick 10 Hole Brick Concrete Block
! diameter, | diameter, [(effective dej torque, T,
() d;, (mm) di (mm) h (mm) (Nm) Shear,V, | Tension,N, | Shear,V, | Tension,N, | Shear,V, | Tension,Na | Shear,V, | Tension,Na
5 5 7 25 8 15 12 12 1.0 1 05 12 0.8
6 6 8 30 10 32 18 3.0 24 18 0.60 21 0.90
8 8 10 40 10 4.0 21 38 2.7 2.3 0.65 21 1.00
10 10 12 50 15 44 39 42 28 25 0.65 21 1.00
12 12 15 60 15 44 45 42 30 25 0.70 21 115

DESCRIPTION AND PART NUMBERS

Anchor Effective length, L, Part No.
size, dp (mm) Zn Hex Head Gal Hex Head
5 24 AS05030
44 AS06050W100 AS06050WGM100
6 69 AS06075W100 AS06075WGM100
94 AS060100W100 AS060100WGM100
54 AS08060W100 AS08060WGM100
8 69 AS08075W100 AS08075WGM100
94 AS080100W100 AS08100WGM100
54 AS10060W50 AS10060WGM50
10 69 AS10075W50 AS10075WGM50
94 AS10100W50 AS10100WGM50
69 AS12075W50 AS12075WGM50
12 94 ASI12100W50 AS12100WGMS50
144 AS12150W20 ASI2150WGM20
Effective depth, h (mm)
h = Le 't

t =total thickness of material(s) being fixed

ENGINEERING PROPERTIES

Anchor Stress Yield ¢
size, dy, area, A strength, f, UTS,
(mm) (mm?) (MPa) (MPa)
6 159 640 800
8 04 640 800
10 69.4 640 800
12 84. 640 800
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Brick & Block Anchoring
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DynaBolt Plus

HEX BOLT

GENERAL INFORMATION

Performance Related

Material

Installation Related

®@S QO P PO I

Product

The DynaBolt' Plus Anchor Hex Bolt is a medium duty,

torque setting expansion anchor.

Features and Benefits

Ideal for hollow substrates:

- Cone nut pulls up in cavity to clamp fixture to substrate.

Neat finish:
- Low profile hex head.

High shear strength:
- High tensile Grade 8.8 Steel Bolt.
Fast installation:

- Through fixing eliminates marking out and repositioning of fixture.

Convenient to remove:

- No metal parts protrude from hole eliminating grinding.
Economical Zinc Plated or superior corrosion resistant

AISI 316 Stainless Steel.

Installation

. Drill hole to correct diameter and

depth.

. Clean thoroughly with brush.

Remove debris by way of vacuum
or hand pump, compressed air
etc.

. Insert DynaBolt Plus Anchor

Hex Bolt through fixture, tap
lightly with hammer until washer
contacts fixture.

. Tighten DynaBolt Plus Anchor

Hex Bolt to specified assembly
torque using torque wrench.

o

Principal Applications into Brick
and Block

= Electrical junction boxes

= Wall mounted pipe brackets

= Installing wall mounted signs, handrails and gates
= Roller door guide rails

318
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™
DynaBolt Plus

HEX BOLT

Installation and Working Load Limit performance details

- Installation details Working Load Limit (kN)
si.d. | Drilladhole | Fixturotiole |~ Anchor | Tightening Solid Brick 3 Hole Brick 10 Hole Brick Concrete Block
( ' )b diameter, | diameter, |effectivedepth, | torque, T,
_— dy, (mm) d; (mm) h (mm) (Nm) Shear,V, | Tension,N, | Shear,V, | Tension,N, | Shear,V, | Tension,N, | Shear,V, |Tension,N,
8 8 10 35 10 39 31 29 39 20 0.83 14 1.0
10 10 12 40 15 44 4.6 34 4] 23 0.87 1.6 1.0
12 12 15 40 15 44 4.6 38 4] 31 0.94 21 1.0

DESCRIPTION AND PART NUMBERS

Anchor Effective Part No.

size, c (1m) | langhty Lo () o e Effective depth, h (mm)

34 DP08045H DP08045HSS

8 60 DP08070H DP08070HSS h= Le-t
86 _ B t = total thickness of material(s) being fixed
34 DP10045H DP10045HSS
4 DP10055H -

10 56 - DPI0060HSS
69 DP10080H DP10080HSS
96 DP10105H DP10105HSS
4 DP12065H -

2 62 DP12075H DP12075HSS
90 DPI12105H -

ENGINEERING PROPERTIES

Anchor Stress Carbon steel Stainless steel Section
size, dy, T_hread area, A Yield strength, f, UTS, f, Yield strength, f, UTS, f, modulus
(mm) size, dy (mm) (MPa) (MPa) (MPa) (MPa) Z (mm)
8 M6 2011 640 800 480 600 127
10 M8 36.6 640 800 480 600 312
12 M10 58.0 640 800 480 600 62.3
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RamPlug

ANCHORS
GENERAL INFORMATION
Performance Related Material Installation Related

vy © PP

Product e

The RamPlug Anchor is a light duty, rotation setting
interference fit anchor.

Brick & Block Anchoring

Benefits, Advantages and Features

®

Fast and easy to install:

= Anchor simply hammered in and screw inserted with a screwdriver. . . . . . .
Convenient: Principal Applications into Brick
- Collar ensures anchor sits flush with fixture surface.

Versatile: and BIOCk

« Anchor accepts many types of screw. = Electrical fittings

Installation

pump, compressed air etc.

2. For long or ultralong RamPlug’

surface of the substrate.

Note:

(3) Ultra long plugs supplied with screw.

1. Drill hole to correct diameter and depth using the fixture as a template.
Clean thoroughly with brush. Remove debris by way of vacuum or hand

insert the RamPlug' into hole until flush with the surface of the fixture.
For standard RamPlug insert the RamPlug into the hole until flush with the

3. Insert screw into the RamPlug. Tighten with screwdriver.

(1) For standard RamPlug Screw length = length of Ramplug + thickness of fixture
(2) For long RamPlug Screw length = length of Ramplug + thickness of fixture
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RamPlug

ANCHORS

® Ramset

Installation and Working Load Limit performance details

Installation details Working Load Limit (kN)
Anchor Drilled Fixture Anchor Solid Brick 3 Hole Brick 10 Hole Brick Concrete Block
Anchor size, d, hole hole effective
(mem) d;:?;tme;' d;?'(':::)r' : ?;tr:') Shear,V, |Tension,N,| Shear,V, |Tension, N,| Shear,V, |Tension,N,| Shear,V, |Tension,N,
DNPO05 5 5 6 25 040 0.30 040 0.20 0.70 016 040 013
DNPO6 6 6 7 30 0.80 050 0.80 0.25 0.80 0.20 0.80 017
DNPO7 7 7 7 30 110 0.65 110 0.32 0.80 0.25 110 018
DNP08 8 8 8 40 1.30 0.80 1.30 0.35 0.80 0.28 1.30 018
DNP10 10 10 9 50 240 110 190 045 0.80 0.36 190 019
DNP12 12 12 12 60 3.00 150 2.20 0.55 0.90 044 2.20 0.22
DLP08 8 8 8 70 130 0.80
DLP10 10 10 9 70 240 110
gﬂr;%?gg :g 13 3 ;g ;jg ggg Performance to be determined.
DUP10135 10 10 9 70 240 0.60
DUP10160 10 10 9 70 240 0.60
DESCRIPTION AND PART NUMBERS
Anchor size, d, Effective length, L, Part No.
(mm) (mm) Standard Long Ultra Long - C/S Pozi* Ultra Long - Hex Head
5 25 DNP05 - - -
6 30 DNP06 - - -
7 30 DNPO7 - - -
8 40 DNP08 - - -
80 - DLP08 - -
50 DNP10 - - -
80 - DLP10 DUP10080F DUP10080H
10 100 - - DUP10100F DUP10100H
135 - - DUP10135F DUP10135H
160 - - DUP10160F DUP10160H
12 60 DNP12 - - -
* No. 3 Pozi Bit.
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Typical Bolt Performance Information
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® Ramset

Typical Bolt

PERFORMANCE INFORMATION

Tabulated below are nominal reduced ultimate characteristic capacities
for bolts manufactured in accordance with 1SO 898-1.

The expected capacity of bolts should be independently checked by

the designer based on the bolt manufacturers published performance
information.

STRENGTH LIMIT STATE DESIGN INFORMATION
Tension

Reduced nominal bolt tensile capacity, oN, (kN), ¢, = 0.8

It is recommended that Stainless Steel bolts be lubricated and that
tightening torque be applied in a smooth, continuous manner. Impact
wrenches (rattle guns) are not suitable for the tightening of Stainless
Steel fasteners.

Bolttype M6 M8 Mo M2 6 M20 M24
Grade 45
o 64 17 186 270 502 784 130
(lrade88 133 %3 385 560 1042 1627 2344
tainless Steel
T 13 205 25 72 819 1372 -
Shear
Reduced nominal bolt shear capacity, ¢V, (kN), ¢, = 0.8
Bolttype M6 M8 Mo M2 M6 M20 M24
de 46
e 33 61 98 144 274 130 620
(Lrade88 66 124 200 23 561 863 1272
tainless Steel
e 56 105 168 u7 4 5 -
WORKING LOAD LIMIT DESIGN INFORMATION
Tension
Allowable tensile load steel (kN), Fss = 2.2
Bolttype M6 M8 Mo M2 M6 M20 M24
(e 36 66 106 153 285 15 642
de 88
coradeds 76 138 29 38 592 924 132
Ef.a;s'fifsﬂiz', 64 116 185 %8 499 79 -
Shear
Allowable shear load steel (kN), F, = 2.5
Bolttype M6 M8 I M2 m M20 M24
(e 17 3] 49 72 137 25 310
de88
coradeds 33 62 100 107 21 2 636
E}%‘E‘fﬁfsf‘;g', 28 53 84 124 27 313 -

322
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Notes

TYPICAL BOLT PERFORMANCE INFORMATION
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SPECIFIERS ANCHORING RESOURCE BOOK

Introduction

FIRE RATED ANCHORING SYSTEMS

Introduction

Ramset” has a number of anchoring systems which are specifically
designed to achieve Fire Rating requirements for various applications.
The existing range of medium duty suspension anchors such as,
AnkaScrew” and DynaSet™ Anchors, have been independently tested in
accordance with Australian Fire test standards AS1530.4 to provide up to
2 hours capacity in a fire situation.

® Ramset

Furthermore, Ramset™ also have a range of heavy duty mechanical and
chemical anchoring systems such as, SpaTec” Xtrem”, TruBolt™ Xtrem’",
AnkaScrew Xtrem”, EPCON" C8 Xtrem", and ChemSet™ 801 Xtrem’, which
have all been independently tested for capacity in a fire situation. The
Fire resistance duration for these anchoring systems varies with design
cases available between 30 to 240 minutes. This section will provide
you with data to help with your Fire Rating Level requirements when
considering a post-installed fixing system.
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Suspension Anchors

FIRE RATED MECHANICAL ANCHOR

GENERAL INFORMATION

Ramset” Suspension Anchors have been fire rated and designed for
fast high strength anchoring of suspension systems.

- AnkaScrew" 5 x 30mm Hex head for fast fixing of
retrofit fire collars, metal boxes and metal ducts.

- DynaSet” M10 flanged and M12 drop in anchors for
heavy duty pipe and cable tray suspensions.

Product

The AnkaScrew’ Anchor is a medium duty, rotation
setting thread forming anchor.

Benefits, Advantages and Features

Fast and easy to install:

- Simply screws into hole.

Fast and easy to remove:

- Screws out leaving an empty hole with no protruding metal parts
to grind off.

Close to edge and for close anchor spacing:

- Does not expand and burst concrete.

AnkaScrew” 5 x 30mm Hex head - Part Number AS05030
- Engineered fire protection (2 hour minimum)

Product

The DynaSet Anchor is a heavy duty, displacement setting expansion

anchor.

Benefits, Advantages and Features

Fast installation:

- Shallow embedment and simple setting action.
Convenient:

- Threaded rod can be cut to equal lengths.

- Flanged version sits flush with surface in overdrilled holes.
Ideal as reusable anchorage point:

- Internal threaded design.

«No protruding metal parts when bolt or rod is removed.

Prlnclpal Applications

Suspended services, such as cable tray, ventilation ducts
or plumbing fixtures

Installing racking

Suspended ceilings

IMPORTANT: Consult technical data for tested applications and fire ratings, before commencing use. For detailed technical data and instructions go to www.ramset.com.au.

DynaSet” M10 flanged - Part Number DSF10
M12 drop in anchors - Part Number DSM12
- Fire tested and compliant to AS1530.4-2005
- Engineered fire protection (2 hour minimum)

For applications outside those tested, refer to your Fire Consultant for compliance advice.

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Fire Rated Anchoring Systems

SPECIFIERS ANCHORING RESOURCE BOOK
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SpaTec Xtrem

FIRE RATED MECHANICAL ANCHOR

GENERAL INFORMATION

Performance Related Material
SIS O
Product

A high security, high performance, through fixing, torque
controlled expansion anchor which has approval for use in
cracked and non-cracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-10/0276

Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C1 and C2

- Use enclosed data for simplified calculation method

Use Ramset™ iExpert Anchor Software for optimised calculation or where a
greater range of anchor layout detail is needed..

Benefits, Advantages and Features
Fire tested to TR020
- Fire rated performance up to 120 minutes
- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)
- Shallow embedment depths
. Highest performance in cracked concrete
Zinc Plated to 5pum
Anchor diameters from M10 to M20

Suitable for structural loads:

- Safety critical loads

- High tensile capacity of Grade 8.8 Steel Bolt.

- Heavy duty, heat treated washer. Heavy duty, thick expansion
sleeve that provides secure grip to concrete.

Improved security:
- Large expansion reserve that ensures retention in concrete if overloaded.
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with integrated pull-down section works to retain 65% of

initial preload.

Fast installation:

- Hex Nut & Hex Bolt versions available

- Countersunk heads available.

- Through fixing eliminates marking out and repositioning of fixtures.

Installation Related

FIRE TESTED 50| R ﬁ R R
‘ YEAR < @ « [ CERTIFIED
e ) S )
PPREMIUM ANCHORING (]

[ »!
< '|

Hex Head

Pr|nc|pal Applications
« Anchoring into cracked & non cracked concrete
- Safety critical loads
- Steel columns & walkways
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety Rails
- Intended working life of the anchor of 50 years

Installation

1. Drill or core a hole to the recommended diameter and depth using the fixture
as a template. Clean the hole thoroughly with a hole cleaning brush.
Remove the debris with a hand pump, compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly, insert the anchor
through the fixture and drive with a hammer until the washer contacts the
fixture.

3. Tighten the bolt with a torque wrench to the specified assembly torque.
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FIRE RATED MECHANICAL ANCHOR

Installation Details

. . . . Optimum dimensions* Concrete
Anchor size, erlled hole Fl-xture fole Anchf)r Depth of drill Tightening Anchor* Edge** substrate
d, (mm) T AT hole, h, (mm) torque, T, spacing, a distance, e, | thickness, b,,
mm mm h, h (mm ! Nm i AL !
(mm) (mm) depth, h (mm) (Nm) e oy T
M10 15 17 70 90 50 280 140 140
M12 18 20 80 105 80 320 160 160
M16 24 26 100 131 120 400 200 200
M20 28 30 125 157 200 500 250 250
* For optimised performance data, please use Ramset iExpert Anchoring Software.
** |f the fire attack is from more than one side,the edge distance of the anchor has to be > 300mm and 2xh.
DESCRIPTION AND PART NUMBERS
Anchor size, d, D.rllled hole Effective .leture ETA Designation Part h.lumber
(e diameter, d, Length, L, thickness, t Number Zinc
(mm) (mm) (mm) (Hex Hd)
M10 15 90 20 V10-15/20 SP10105
M2 8 90 10 V12-18/10 SP12105
105 25 V12-18/25 SP12120
M16 24 125 25 V16-24/25 SP16145
M20 28 150 25 V20-28/25 SP20170
ENGINEERING PROPERTIES - Carbon Steel
Anchor size, . Sl Bolt stress s Bolt UTS, Spacer S ECR L Spacer UTS, Sl
ER diameter, d, e LT strength, f, f.(MPa) |area, A, (mm?) strength, f, f. (MPa) modulus Z
B (mm) ' (MPa) u ' (MPa) u (mm?3)
M10 98 58.0 640 800 834 350 480 62.3
m12 n7 84.3 640 800 19.8 330 430 109.2
M16 15.7 1570 640 800 201.7 330 430 2175
M20 19.7 245.0 660 800 2425 330 430 540.9
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Fire Rated Anchoring Systems

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
Spalec Xtrem

FIRE RATED MECHANICAL ANCHOR

- Fire resistance duration = 30 minutes

Table 1a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for
Fire resistance duration = 30 minutes

Anchor size, d, M10 M2 M16 M20

Drilled hole diam, d, (mm) 15 18 24 28

Effective depth, h (mm) Characteristic Resistance

Steel Failure - Ny 530 (KN) 45

70 Pull-out failure concrete - Ny, 5140 (kN) 4.0

Concrete cone failure - Ny ;50 (KN) 74

Steel Failure - N q50 (KN) 176

80 Pull-out failure - Ng 49 (kN)

Concrete cone failure - Ny ;50 (KN) 10.3

Steel Failure - Ny 530 (KN) 328

100 Pull-out failure concrete - Ny, 5140 (kN)

Concrete cone failure - Ny ;50 (KN) 18.0

Steel Failure - Nggq530 (KN) 511

125 Pull-out failure - Ng 49 (kN)

Concrete cone failure - Ny .50 (KN) 314

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.

Table 1b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 30 minutes
Anchor size, d, MO | Mi2 | M6 | M20
Drilled hole diam, d, (mm) 15 18 24 28
Edge distance, e, (mm) Characteristic Resistance
Steel Failure without lever arm - Vg 55 (kN) 4.5
140 Steel Failure with lever arm - M%, .;.-, (N.m) 58
Concrete edge failure - V% 550 (KN) 49
Steel Failure without lever arm - V% 450 (kN) 176

160 Steel Failure with lever arm - M’ 550 (N.m) 213

Concrete edge failure - Vg 550 (kN) 6.5
Steel Failure without lever arm - V% 45 (kN) 32.8
200 Steel Failure with lever arm - M%, ;.-, (N.m) 69.5
Concrete edge failure - V% ;550 (KN) 104

Steel Failure without lever arm - V%, 550 (kN) 511
300 Steel Failure with lever arm - M, 55, (N.m) 135.5

Concrete edge failure - V% 550 (kN) 15.9

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please
multiply V.30 by the concrete compressive strength effect X, , as follows;

f'. (MPa) 20 30 40 50
X, 1 122 141 155
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Table 2a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for Fire

Fire resistance duration = 60 minutes

resistance duration = 60 minutes

Anchor size, d,

M10

M2

M16

M20

Drilled hole diam, d, (mm)

15

18

24

28

Effective depth, h
(mm)

Characteristic Resistance

70

Steel Failure - Ngs550(kN)
Pull-out failure concrete - Ny, 5160 (kN)
Concrete cone failure - Ny ;60 (KN)

33
40
74

80

Steel Failure - Ngy 560 (KN)
Pull-out failure - Ng 60 (kN)
Concrete cone failure - Ngy .60 (KN)

n4

103

100

Steel Failure - Ngysig0(kN)
Pull-out failure concrete - Ny, 5160 (kN)
Concrete cone failure - Ny .60 (KN)

213

18.0

125

Steel Failure - Ny 60 (KN)
Pull-out failure - Ngy pi0 (KN)
Concrete cone failure - Ny .60 (KN)

332

314

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.

Table 2b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 60 minutes

Anchor size, d,

M10

M2

Mi6

M20

Drilled hole diam, d,, (mm)

15

18

24

28

Edge distance, e,
(mm)

Characteristic Resistance

140

Steel Failure without lever arm - V%, <60 (kN)
Steel Failure with lever arm - M, <50 (N.m)
Concrete edge failure - Vg q60(kN)

33
4.2
49

160

Steel Failure without lever arm - V%, i, (kN)
Steel Failure with lever arm - M, ¢ 50 (N.m)
Concrete edge failure - Vo, .60 (KN)

n4
178
6.5

200

Steel Failure without lever arm - V<60 (kN)
Steel Failure with lever arm - M, <50 (N.m)
Concrete edge failure - Vg 60(kN)

213
45.2
10.4

300

Steel Failure without lever arm - V<0 (kN)
Steel Failure with lever arm - M’ ;50 (N.m)
Concrete edge failure - Vo .60 (KN)

33.2
881
15.9

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please
multiply V..sis0 bY the concrete compressive strength effect X,,, as follows;

f'. (MPa)

20 30 40

50

X

1 1.22 141

155
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® Ramset

SpaTec Xtrem

FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 90 minutes

duration = 90 minutes

Table 2a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for Fire resistance

Anchor size, d,

M10

M2

M16

M20

Drilled hole diam, d, (mm)

15

18

24

28

Effective depth, h
(mm)

Characteristic Resistance

70

Steel Failure - Ngy ¢ i00(KN)
Pull-out failure concrete - Ny ,7iq9 (kN)
Concrete cone failure - Ny ;5,60 (KN)

21
40
74

80

Steel Failure - Ny 500 (KN)
Pull-out failure - Ng 40 (kN)
Concrete cone failure - Ny 49 (KN)

5.3

103

100

Steel Failure - Ng5q0(kN)
Pull-out failure concrete - Ny ,1iq0 (KN)
Concrete cone failure - Ny ;560 (KN)

9.8

18.0

125

Steel Failure - Ny 560 (KN)
Pull-out failure - Ng 40 (kN)
Concrete cone failure - Ny 60 (KN)

15.3

314

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.

Table 2b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 90 minutes

Anchor size, d,

M10

M2

M16

M20

Drilled hole diam, d,, (mm)

15

18

24

28

Edge distance, e,
(mm)

Characteristic Resistance

140

Steel Failure without lever arm - V%, qiq0 (KN)
Steel Failure with lever arm - M, 540 (N.)
Concrete edge failure - Vg q0(kN)

21
2.7
49

160

Steel Failure without lever arm - Vg 560 (kN)
Steel Failure with lever arm - M%, 4, (N.m)
Concrete edge failure - Vo .00 (KN)

53
8.2
6.5

200

Steel Failure without lever arm - V% qiq0 (kN)
Steel Failure with lever arm - M 540 (N.)
Concrete edge failure - Vg q0(kN)

9.8
209
104

300

Steel Failure without lever arm - V% 440 (kN)
Steel Failure with lever arm - M%, 4, (N.m)
Concrete edge failure - Vo .90 (KN)

153
40.7
159

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.

Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please

multiply V.50 bY the concrete compressive strength effect X, as follows;

f'. (MPa)

20 30 40

50

X

1 1.22 14

155
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n Fire resistance duration = 120 minutes I
Table 4a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for Fire ;
resistance duration = 120 minutes =

Anchor size, dy M0 M2 | M6 | M20 3
Drilled hole diam, d, (mm) 15 18 24 28 =
Effective depth, h (mm) Characteristic Resistance g
Steel Failure - Noy 0 (KN) 15 g‘
70 Pull-out failure concrete - Ney 100 (kN) 3.2 g
Concrete cone failure - Ny ;100 (kN) 59 «
Steel Failure - Ny fi0 (KN) 2.2 ‘<”
80 Pull-out failure - Ny, pzz0 (KN) - @
Concrete cone failure - Ny 100 (kN) 8.2 g
Steel Failure - Ny im0 (KN) 41 »
100 Pull-out failure concrete - Ngy 20 (KN) -
Concrete cone failure - Ny ;120 (KN) 144
Steel Failure - Ny im0 (KN) 6.4
125 Pull-out failure - Ngy 00 (kN) -
Concrete cone failure - Ny ;100 (kN) 252

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.

Table 4b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 120 minutes

Anchor size, d, MO | M12 | M6 | M20

Drilled hole diam, d,, (mm) 15 18 24 28

Edge distance, e, (mm) Characteristic Resistance
Steel Failure without lever arm - V%, <0 (kN) 1.5
140 Steel Failure with lever arm - M%, .00 (N.m) 19
Concrete edge failure - Vg 120 (kN) 39
Steel Failure without lever arm - V¢ 150 (KN) 2.2
160 Steel Failure with lever arm - M, ¢, (N.) 34
Concrete edge failure - V.20 (kN) 5.2
Steel Failure without lever arm - Vg <0 (KN) 41
200 Steel Failure with lever arm - M%, ;1,0 (N.m) 8.7
Concrete edge failure - Vg 0 (KN) 8.3
Steel Failure without lever arm - VO, ;10 (kN) 6.4
300 Steel Failure with lever arm - M%, .00 (N.m) 170
Concrete edge failure - Vg 120 (KN) 127

Note: Bold values indicates limiting load. Data in table lists all possible failure mechanisms due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please
multiply V.0 DY the concrete compressive strength effect X,, as follows;

' (MPa) 20 30 40 50
X 1 122 141 155
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Notes

TYPICAL BOLT PERFORMANCE INFORMATION
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TruBolt Xtrem™

FIRE RATED MECHANICAL ANCHOR

GENERAL INFORMATION
Performance Related Material Specification
G©S$09PL 0O
Product

A seismic certified heavy duty, torque controlled expansion anchor
for permanent anchoring into concrete. Certified for seismic C1 & C2
applications.

Compliance

European Technical Assessment (option 1) - ETA-21/0973
Design according to:

« AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

« EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

For optimised performance data, please use Ramset™ iExpert Anchor
Software.

Benefits, Advantages and Features

Fire tested to TR020

- Fire rated performance up to 120 minutes

- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)

- Maximum Tensile & Shear capacities in cracked concrete

« Zinc Plating 5ym

«Anchor diameters M10 to M20

Suitable for structural loads:

- "True to size" through fixture anchor

Improved security:

- Torque induced pull down closes gaps and induces preload.
Resistant to cyclic loading:

- Heavy duty sleeve with pull-down of fixture

- Anti rotation expansion sleeve

Fast installation:

« Anchor diameter equals hole diameter

« Shallow embedment depths

Installation Related

POV Y

CRACKED
FIRE TESTED 50) % e
YEAR Jeray. W certireD
* * SO ¢
7= G s ) B4
PREMIUM ANCHORING 20

|| '.';:;;....m'.'.al..m.'.llﬂf-'ﬁf.m.

Pr|nc|pal Applications
« Anchoring into cracked & non cracked concrete
- Structural Steel columns & beams
« Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety barriers
- Stadium seating
- Pallet racking
- Shallow embedment depths from 50mm
- Intended working life of the anchor of 50 years

Installation

1. Drill or core a hole to the recommended diameter (same as the
TruBolt™ Xtrem™) and depth using the fixture as a template.
Clean the hole thoroughly with a hole cleaning brush. Remove the debris
with a hand pump, compressed air, or vacuum.

2. Insert the anchor through the fixture and drive with a hammer until the
washer contacts the fixture.

3. Tighten the nut with a torque wrench to the specified assembly torque.
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Fire Rated Anchoring Systems

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

TruBolt Xtrem™

FIRE RATED MECHANICAL ANCHOR

Installation details for fire performance

Anch c ; Optimum dimensions
. Drilled hole | Fixture hole ne _or .. | Tightening oncrete
Anchor size, | . . effective | Depth of drill substrate Anchor* Edge™*
diameter, d, | diameter, d; torque, T, . g
d, (mm) ) T depth, h hole, h, (mm) (Nm) thickness, b, spacing, a, | distance, e,
(mm) (mm) (mm) (mm)
M10 10 12 60 75 45 120 240 120
M12 12 14 70 90 60 140 280 140
M16 16 18 85 110 110 170 340 170
M20 20 22 100 130 160 200 400 200

*For performance based on smaller concrete substrate thickness or For anchor spacings less than the optimum, Refer to iExpert Anchor Software
**|f the fire attack is from more than one side,the edge distance of the anchor has to be > 300mm and > 2xh.
*** Tightening Torque. T taken as 75Nm for stainless steel Trubolt Xtrem.

DESCRIPTION AND PART NUMBERS

898-2:2012

M12 - M20: Zinc electroplated
(>5pum) EN 1SO 4042:2018

EN IS0 3506-2:2019, coated

: . : Maximum Fixture Part Number
Anchor size, d, Drilled hole Effective i L
. Thickness, ETA Designation Number
(mm) diameter, d, (mm) | Length, L, (mm)
tﬁx,max (lTI m) Zn S/S
50 10 10x70/10 1 - T10070SSX #
65 5 10x85/25-5 D T10085X -
75 15 10x95/35-15 2 - T100955SX
y 80 20 10x100/40-20 F TI0100X -
10 10 8 2 10X105/45-25 3 - TI010555X
100 40 10x120/60-40 G TI0120X -
110 50 10x130/70-50 4 - TI0130SSX
120 60 10x140/80-60 | T10140X -
70 20 12x95/20 1 - TI2095SSX #
80 10 12x105/30-10 F TI2105X -
85 15 12x110/35-15 2 - TI2110SSX
M2 " 90 20 12x115/40 -20 G TI2115X -
95 25 12x120/45-25 3 - TI21208SX
110 40 12x135/60-40 I TI2135X -
115 45 12x140/65-45 4 - TI21408SX
155 85 12x180/105-85 L TI2180X -
85 20 16x120/20 1 - TI6120SSX #
MG " 105 20 16x140/40-20 2 - T16140SSX
110 25 16x145/45-25 | T16145X -
135 50 16x170/70-50 K TI6170X
M20 ” 130 30 20x170/30 K T20170X
160 60 20x200/60 M T20200X
#Note: Effective depth not addressed in performance tables. Refer to iExpert for performance details. NOTE: M20 not available in SS
Effective depth, h (mm)
h=L,-t
t = total thickness of material(s) being fixed
L Zn SIS
Decription . - - -
Material Protection Material Protection
M10 - M20: Zinc electroplated ) M10-M16 Stainless Steel A4, EN
Bolt Carbon Steel (>5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 10088.3:2014 + coated
. M10 - M20: Zinc electroplated . M10-M16 Stainless Steel A4, EN
Clip M10 - M20 Carbon Steel (>5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 10088.3:2014
) M10 - M20: Zinc electroplated . ’
Washer M10 - M20 EN IS0 7092:200 (s5pm) EN IS0 4042:2018 M10 - M16 EN IS0 7092:200 M10-M16 Stainless Steel A4
M10: Zinc electroplated (>5pum)
EN 1S0 4042:2018 X i X
Nut Steel, Strenth class 8, 1SO MIO-M16 Stainless Steel A4-80 M10-M16 Stainless Steel A4-80,
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TruBolt Xtrem™

FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 30 minutes

Table 1a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for
Fire resistance duration = 30 minutes

Anchor size, d, Mi0 M2 M16 M20
Drilled hole diam, d, (mm) 10 12 16 20
E‘fjf:;:;]\te Characteristic Resistance Zinc Stainless Zinc Stalnless Zinc Stainless Zinc Stainless
h (mm) Steel Steel Steel Steel
Steel Failure - Ny ofi50 (KN) 2.8 99
60 Pull-out failure concrete - Ngy 51,40 (kN) 23 23
Concrete cone failure - Ny (kN) 50 5.0
Steel Failure - Ngy g2 (kN) 3.6 9.2
70 Pull-out failure concrete - Ngy 5140 (kN) 4.0 4.0
Concrete cone failure - N, .14 (kN) 74 74
Steel Failure - Ney g5,29 (kN) 6.6 161
85 Pull-out failure concrete - Ny 54 (kN) 5.0 5.0
Concrete cone failure - Ny .5 (kN) 12.0 12.0
Steel Failure - Ney o559 (kN) 10.4 =
100 Pull-out failure concrete - Ny 54 (kN) 15 -
Concrete cone failure - Ny .5 (N) 18.0 =
NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Table 1b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 30 minutes
Anchor size, d, M10 M2 M16 M20
Drilled hole diam, d,, (mm) 10 12 16 20
Edge Do . Stainless . Stainless . Stainless - Stainless
distance, | Characteristic Resistance Zinc Zinc Zinc Zinc
e. (mm) Steel Steel Steel Steel
Steel Failure without lever arm - V0, ¢4, (kN) 2.8 99
120 Steel Failure with lever arm - M ;5 (N.m) 35 127
Concrete edge failure - Vg .49 (kN) 33 3.3
Steel Failure without lever arm - V0, ¢4, (kN) 3.6 9.2
140 Steel Failure with lever arm - M ¢4, (N.m) 55 144
Concrete edge failure - Vg .4, (kN) 46 4.6
Steel Failure without lever arm - V°, .o (kN) 6.6 16.1
170 Steel Failure with lever arm - M, ¢4 (N.m) 141 341
Concrete edge failure - Vg .5 (kN) 70 70
Steel Failure without lever arm - V°, .o (kN) 104 =
200 Steel Failure with lever arm - M, ¢4, (N.m) 275 -
Concrete edge failure - Vg .5 (kN) 9.6 -

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply V%, 55 by the

concrete compressive strength effect X,, as follows;

', (MPa)

20

30

40

50

X

1

122

14

155

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET

335

swa)sAs burioyauy pajey a4



Fire Rated Anchoring Systems
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TruBolt Xtrem™

FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 60 minutes

Table 2a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for

Fire resistance duration = 90 minutes
Anchor size, d, M10 M2 M16 M20
Drilled hole diam, d, (mm) 10 12 16 20
fif;:(t:l?,v: Characteristic Resistance Zinc Stainless Zinc Stainless Zinc Stainless Zinc Stainless
(mm) Steel Steel Steel Steel
Steel Failure - Ny 760 (KN) 2.3 6.3
60 Pull-out failure concrete - N ;g0 (KN) 23 2.3
Concrete cone failure - Ny .60 (KN) 5.0 5.0
Steel Failure - Ngy o560 (KN) 31 6.5
70 Pull-out failure concrete - Ny, ;160 (kN) 40 4.0
Concrete cone failure - Ng.o 60 (KN) 74 74
Steel Failure - Ng 560 (KN) 5.7 1.3
85 Pull-out failure concrete - Ny g0 (KN) 5.0 5.0
Concrete cone failure - Ngo 60 (KN) 120 120
Steel Failure - Ny 500 (KN) 9.0
100 Pull-out failure concrete - Ny, ;160 (kN) 15
Concrete cone failure - Ny .60 (KN) 18.0
NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Table 2b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 60 minutes
Anchor size, d, M10 M2 M16 M20
Drilled hole diam, d, (mm) 10 12 16 20
_Edge - . - Stainless ] Stainless . Stainless . Stainless
distance, | Characteristic Resistance Zinc Zinc Zinc Zinc
e. (mm) Steel Steel Steel Steel
Steel Failure without lever arm - V%, .50 (kN) 2.3 6.3
120 Steel Failure with lever arm - M ¢;60 (N.m) 29 81
Concrete edge failure - Vg .0 (kN) 33 33
Steel Failure without lever arm - VO, <6 (kN) 31 6.5
140 Steel Failure with lever arm - M ;60 (N.m) 48 101
Concrete edge failure - V0, .60 (kN) 46 4.6
Steel Failure without lever arm - V%, i, (kN) 5.7 n3
170 Steel Failure with lever arm - M ¢q0 (N.m) 122 239
Concrete edge failure - Vg .y (kN) 70 70
Steel Failure without lever arm - V0, <6, (kN) 9.0 -
200 Steel Failure with lever arm - M, ;60 (N.m) 238 -
Concrete edge failure - Vg .6y (kN) 9.6 =

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply Vo, .16, by
the concrete compressive strength effect X,,, as follows;

f'. (MPa)

20 30

40

50

X

1 1.22

141

155
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FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 90 minutes

Table 3a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for
Fire resistance duration = 90 minutes

Anchor size, d, M10 M12 M16 M20
Drilled hole diam, d, (mm) 10 12 16 20
fif;:(t::ll,v: Characteristic Resistance Zinc St;itr;I:Iss Zinc Stgit:Ieelss Zinc Stgitzleelss Zinc Stgitr;Lelss
(mm)
Steel Failure - Ny g0 (kN) 1.8 2.6
60 Pull-out failure concrete - Ny 19 (N) 23 2.3
Concrete cone failure - Ny, 0 (kN) 5.0 50
Steel Failure - Ny 500 (KN) 2.6 37
70 Pull-out failure concrete - Ney g0 (kN) 40 40
Concrete cone failure - Ny, .,q9 (kN) 74 74
Steel Failure - Ny 5500 (KN) 49 6.5
85 Pull-out failure concrete - Ngy 5 (KN) 50 5.0
Concrete cone failure - Ny, ¢,q9 (KN) 120 120
Steel Failure - Ngy o0 (KN) 76 -
100 Pull-out failure concrete - Ngy 559 (KN) 75 -
Concrete cone failure - Ny c,q0 (KN) 18.0 -
NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Table 3b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 90 minutes
Anchor size, d, M10 M2 Mi6 M20
Drilled hole diam, d, (mm) 10 12 16 20
_Edge - . . Stainless . Stainless . Stainless - Stainless
distance, | Characteristic Resistance Zinc Steel Zinc Steel Zinc Steel Zinc Steel
e, (mm)
Steel Failure without lever arm - V% ;4o (kN) 1.8 2.6
120 Steel Failure with lever arm - M ;g0 (N.m) 2.3 33
Concrete edge failure - V% .q0 (kN) 33 33
Steel Failure without lever arm - V%, ;0 (kN) 2.6 37
140 Steel Failure with lever arm - M ;40 (N.M) 40 57
Concrete edge failure - V.90 (kN) 46 4.6
Steel Failure without lever arm - V0, <4, (kN) 49 6.5
170 Steel Failure with lever arm - M, ;g0 (N.m) 10.3 138
Concrete edge failure - V.90 (KN) 70 70
Steel Failure without lever arm - V0, <40 (kN) 76 -
200 Steel Failure with lever arm - M, ¢4, (N.m) 2011 -
Concrete edge failure - V%o (N) 9.6 =
NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply V%, .90 by
the concrete compressive strength effect X,,, as follows;
f'; (MPa) 20 30 40 50
Xee 1 122 14 155
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TruBolt Xtrem™

FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 120 minutes

Table 4a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for
Fire resistance duration = 120 minutes

Anchor size, d, M10 M12 M16 M20
Drilled hole diam, d,, (mm) 10 12 16 20
52:::‘I’V: Characteristic Resistance Zinc Stainless Zinc Stainless Zinc Stainless Zinc Stainless
(mm) Steel Steel Steel Steel
Steel Failure - Ngy o500 (KN) 1.6 0.8
60 Pull-out failure concrete - N, 1100 (kN) 18 18
Concrete cone failure - Ny, ;510 (N) 40 40
Steel Failure - Ney 500 (KN) 24 23
70 Pull-out failure concrete - Ney o0 (KN) 32 3.2
Concrete cone failure - Ny .0 (kN) 59 59
Steel Failure - Ny 500 (KN) 44 41
85 Pull-out failure concrete - Ngy i (KN) 4.0 4.0
Concrete cone failure - Ngy o0 (KN) 9.6 9.6
Steel Failure - Ny o0 (KN) 6.9 -
100 Pull-out failure concrete - Ny, 5100 (kN) 6.0 -
Concrete cone failure - Ny c0 (KN) 144 -
NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Table 4b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 120 minutes
Anchor size, d, M10 M2 M16 M20
Drilled hole diam, d, (mm) 10 12 16 20
_Edge -~ . - Stainless ] Stainless . Stainless - Stainless
distance, | Characteristic Resistance Zinc Zinc Zinc Zinc
e. (mm) Steel Steel Steel Steel
Steel Failure without lever arm - V%, (.0 (kN) 1.6 0.8
120 Steel Failure with lever arm - M ;1,0 (N.m) 20 10
Concrete edge failure - V.10 (N) 33 33
Steel Failure without lever arm - V0, <., (kN) 24 23
140 Steel Failure with lever arm - M ;1,0 (N.m) 3.7 36
Concrete edge failure - Vo0 (KN) 46 46
Steel Failure without lever arm - V0, <10 (kN) 4.4 41
170 Steel Failure with lever arm - M, ;1,0 (N.m) 9.3 8.7
Concrete edge failure - V c0 (KN) 70 70
Steel Failure without lever arm - V0, <10 (kN) 6.9 -
200 Steel Failure with lever arm - M, ;120 (N.m) 18.2 -
Concrete edge failure - VO, .1150 (N) 9.6 -

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply Vg ;510 by

the concrete compressive strength effect X,,, as follows;

', (MPa)

20

30

40

50

XVC

1

1.22

141

155
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FIRE RATED MECHANICAL ANCHOR

GENERAL INFORMATION -
Performance Related Material Installation Related 3

D :
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Product 4
A seismic certified heavy duty screw-in anchor for X FIRE TESTED W S50/ [ 4
. . g . . YEAR ,@, GERTIFIE -
perman.ent.anchormg into concrete. Certified for seismic C1 & frrem ‘ u‘ woni | SN =
C2 applications. «
(7]

Compliance ?_
European Technical Assessment (option1) - ETA-20/0731 (1]
Design According to: 5

- AS5216 (formerly TS101)
- AS11704 - Earthquake Actions
- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045

NZS3101 (A3) Section 17 - Seismic Design C1 & C2 Principal Applications
Beneflts' Adva ntages and Features = Anchoring into cracked & non cracked concrete
Fire tested to TR020 . Steel framing
- Fire rated performance up to 120 minutes . Mechanical services
- Highest level of European assessment for mechanical screw-in anchors - Pallet racking
- Approved for all directions (floor, wall, overhead) - Safety barriers
- Maximum Tensile & Shear capacities in cracked concrete - Conveyors
- Zinc Plating 5um « Hand rails
- Anchor diameters 6mm to 12mm - Bottom plates
Fast and easy to use:

- Install, simply screws into hole.

- Remove, leaving an empty hole.

Close to edge and for close anchor spacing:
- Does not expand and burst concrete.

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™
Dustless Drilling System to ensure holes are clean. Alternatively, clean
thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew™ Xtrem” into the hole using
slight pressure until the self tapping action starts.

3. Tighten the AnkaScrew" Xtrem™ until flush with fixture.

If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten. Refer to tightening torque for
limitations.
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AnkaScrew Xtrem

FIRE RATED MECHANICAL ANCHOR

Installation details for fire performance

AR Concrete Optimum dimensions
. Drilled hole | Fixture hole ne _or .. | Tightening substrate
Anchor size, | . . effective | Depth of drill . Anchor* Edge**
i (i) diameter, d, | diameter, d; | OB torque, T, | thickness, b,, 4 i
b (mm) (mm) 2 ) Iy (Nm) (mm) spacing, a, | distance, e,
(mm) *kk (mm) (mm)
6 6 8 44 60 10 90 176 88
8 8 12 52 75 20 105 208 104
10 10 14 68 95 40 136 272 136
12 12 16 80 110 60 160 320 160

* For anchor spacings less than the optimum, please contact your local Ramset Engineer.
** |f the fire attack is from more than one side,the edge distance of the anchor has to be > 300mm and > 2xh.
**Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

DESCRIPTION AND PART NUMBERS

i, o, Drilled hole Effective M;imuem ) )
i dim;r:::)r, d, Ler(lglt;), L, Thickness, AnkaScrew" Xtrem" Description Part Number
tmax (MM)
6 6 i 19 6mmx80mm zinc AS06080X
8 8 67 15 8mmx80mm zinc AS08080X
10 10 88 20 10mmx100mm zinc AS10100X
95 15 12mmx110mm zinc AS12110X
12 12 135 55 12mmx150mm zinc AS12150X
Effective depth, h (mm)
h=Le-t
t =total thickness of material(s) being fixed
ENGINEERING PROPERTIES
Anchor size, d, (mm) Mmm;?:{;‘;:i:::; fonal Stress area, A, (mm?) Yield strength, f, (MPa) UTs, F, (Mpa)
6 51 204 560 700
8 71 39.6 560 700
10 91 65.0 560 700
12 11 96.8 560 700
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AnkaScrew Xtrem

FIRE RATED MECHANICAL ANCHOR

- Fire resistance duration = 30 minutes

Table 1a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for
Fire resistance duration = 30 minutes

Anchor size, d, M6 M8 M10 M2

Drilled hole diam, d;, (mm) 6 8 10 12
Effective depth, h (mm) Characteristic Resistance
Steel Failure - Ngs59 (kN) 0.9

44 Pull-out failure concrete - Ny ;140 (kN) 10

Concrete cone failure - Ngy .59 (kN) 2.2
Steel Failure - Ngy 50 (KN) 2.4

52 Pull-out failure concrete - Ngy 50 (KN) 3.0

Concrete cone failure - Ny 140 (KN) 34
Steel Failure - Ngy 50 (KN) 44
68 Pull-out failure concrete - Ny 50 (kN) 48

Concrete cone failure - Ny 540 (KN) 6.6
Steel Failure - Ngy 530 (KN) 73
80 Pull-out failure concrete - Ng 59 (kN) 6.2

Concrete cone failure - Ny 540 (KN) 99

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.

Table 1b Characteristic values of resistance to shear loads in 20 MPa concrete strength for
Fire resistance duration = 30 minutes

Anchor size, d, Mé M8 M0 | Mi2

Drilled hole diam, d, (mm) 6 8 10 12
Edge distance, e, (mm) Characteristic Resistance
Steel Failure without lever arm - V<5 (kN) 0.9

88 Steel Failure with lever arm - M, ¢i5 (N.m) 0.7

Concrete edge failure - Vg 540 (KN) 17

Steel Failure without lever arm - V<5 (kN) 24
104 Steel Failure with lever arm - M, ;i3 (N.m) 24

Concrete edge failure - Vg 530 (KN) 25

Steel Failure without lever arm - V%, qi5 (kN) 44
136 Steel Failure with lever arm - M, i3 (N.m) 59

Concrete edge failure - Vg 530 (KN) 41

Steel Failure without lever arm - VO, o5 (kN) 73

160 Steel Failure with lever arm - M, i3 (N.m) 123

Concrete edge failure - Vg .5 (kN) 5.8

NOTE: Bold values indicate limiting load for conditions without lever arm. Data in table lists all possible failure mechanism due to fire.

Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply Vo, .13, by the

concrete compressive strength effect X, as follows;

f'. (MPa) 20 30 40 50
Xee 1 122 141 155
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SPECIFIERS ANCHORING RESOURCE BOOK

AnkaScrew Xtrem’

FIRE RATED MECHANICAL ANCHOR

m Fire resistance duration = 60 minutes
Table 2a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for Fire

Fire Rated Anchoring Systems

resistance duration = 60 minutes

Anchor size, d,

M6

M8

M0

M2

Drilled hole diam, d, (mm)

6

10

12

Effective depth, h (mm)

Characteristic Resistance

44

Steel Failure - Ng560(kN)
Pull-out failure concrete - Ny, ;60 (KN)

Concrete cone failure - Ny ;60 (KN)

0.8
10
2.2

52

Steel Failure - Ngq560(kN)
Pull-out failure concrete - Ny, .60 (KN)

Concrete cone failure - Ny ;60 (KN)

17
3.0
34

68

Steel Failure - Ngq560(kN)
Pull-out failure concrete - Ny 5160 (kN)

Concrete cone failure - Ny ;60 (KN)

33
48
6.6

80

Steel Failure - Ngq560(kN)
Pull-out failure concrete - Ny, 5160 (kN)

Concrete cone failure - Ny ;60 (KN)

5.8
6.2
98]

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.

Table 2b Characteristic values of resistance to shear loads in 20 MPa concrete strength for

Fire resistance duration = 60 minutes

Anchor size, d,

M6

M10

M12

Drilled hole diam, d, (mm)

6

10

12

Edge distance, e, (mm)

Characteristic Resistance

88

Steel Failure without lever arm - Vg 460 (KN)
Steel Failure with lever arm - M, <50 (N.m)

Concrete edge failure - Vo .60 (KN)

0.8
0.6
17

104

Steel Failure without lever arm - Vg 160 (KN)
Steel Failure with lever arm - M, <50 (N.m)

Concrete edge failure - Vg ;160(kN)

17
18
25

136

Steel Failure without lever arm - V%, ¢is0 (kN)
Steel Failure with lever arm - M, ¢ (N.m)

Concrete edge failure - Vg 160(kN)

33
45
41

160

Steel Failure without lever arm - V%, o0 (kN)
Steel Failure with lever arm - Mg (N.m)

Concrete edge failure - Vg, 50(kN)

5.8
97
58

NOTE: Bold values indicate limiting load for conditions without lever arm. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply V%, 160 by the
concrete compressive strength effect X, as follows;

f'. (MPa)

20

30

40

50

X

1

1.22

141

155
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® Ramset

AnkaScrew Xtrem’

FIRE RATED MECHANICAL ANCHOR

m Fire resistance duration = 90 minutes

Table 3a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for

Fire resistance duration = 90 minutes

Anchor size, d,

M6

M8

M10

M12

Drilled hole diam, d, (mm)

6

12

Effective depth, h (mm) Characteristic Resistance

Steel Failure - Ny 560 (KN)
44 Pull-out failure concrete - Ny 599 (KN)

Concrete cone failure - Ny ;560 (KN)

0.6
10
2.2

Steel Failure - Ng 590 (KN)
52 Pull-out failure concrete - Ny 599 (KN)

Concrete cone failure - Ny ;560 (KN)

3.0
34

Steel Failure - Ny 590 (KN)
68 Pull-out failure concrete - Ny 599 (KN)

Concrete cone failure - Ny ;5,60 (KN)

2.3
48
6.6

Steel Failure - Ny 590 (KN)

80 Pull-out failure concrete - Ny ,1iq0 (KN)

Concrete cone failure - Ny ;5,60 (KN)

4.2
6.2
99

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.

Table 3b Characteristic values of resistance to shear loads in 20 MPa concrete strength for

Fire resistance duration = 90 minutes

Anchor size, d,

M6

M8

M10

M12

Drilled hole diam, d, (mm)

12

Edge distance, e, (mm) Characteristic Resistance

Steel Failure without lever arm - V%, <1, (kN)
88 Steel Failure with lever arm - M, g0 (N.M)

Concrete edge failure - Vo .q0 (KN)

0.6

0.5

Steel Failure without lever arm - V%, ¢ig0 (kN)
104 Steel Failure with lever arm - M, ¢ig0 (N.M)

Concrete edge failure - Vo .40 (KN)

Steel Failure without lever arm - Vg, <59 (kN)
136 Steel Failure with lever arm - M’ ;¢ (N.m)

Concrete edge failure - Vg 550 (kN)

223

30

41

Steel Failure without lever arm - VO, ;s (kN)
160 Steel Failure with lever arm - M, ¢ig0 (N.M)

Concrete edge failure - Vo ;g0 (KN)

4.2

70

58
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NOTE: Bold values indicate limiting load for conditions without lever arm. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply V%, .40 by the

concrete compressive strength effect X,, as follows;

., (MPa)

20

30

40

50

X

1

1.22

141

155
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AnkaScrew Xtrem’

FIRE RATED MECHANICAL ANCHOR

Fire resistance duration = 120 minutes

resistance duration = 120 minutes

Table 4a Characteristic values of resistance to tension loads in 20 MPa to 50 MPa concrete strength for Fire

Anchor size, d,,

M6

M8

M10

M2

Drilled hole diam, d,, (mm)

10

12

Effective depth, h (mm) Characteristic Resistance

Steel Failure - Ny 5100 (KN)
44 Pull-out failure concrete - Ny 1120 (KN)

Concrete cone failure - Ny ¢ a0 (KN)

0.4
0.8
18

Steel Failure - Nggqs0 (KN)
52 Pull-out failure concrete - Ny ;1120 (kN)

Concrete cone failure - Ny c iz (KN)

0.7
24
2.7

Steel Failure - Ngy o0 (KN)
68 Pull-out failure concrete - Ngy 0 (KN)

Concrete cone failure - Ny o150 (KN)

17
3.9
53

Steel Failure - Ny, o520 (KN)

80 Pull-out failure concrete - Ngy 100 (KN)

Concrete cone failure - Ny o100 (KN)

34
49
79

NOTE: Bold values indicate limiting load. Data in table lists all possible failure mechanism due to fire.

Table 4b Characteristic values of resistance to shear loads in 20 MPa concrete strength for

Fire resistance duration = 120 minutes

Anchor size, d,,

M6

M8

M10

M2

Drilled hole diam, d, (mm)

6

10

12

Edge distance, e, (mm) Characteristic Resistance

Steel Failure without lever arm - V%, <41, (kN)
88 Steel Failure with lever arm - M, <15, (N.m)

Concrete edge failure - Vo, .00 (kN)

0.4
0.3
14

Steel Failure without lever arm - Vg 10 (KN)
104 Steel Failure with lever arm - M, ¢, (N.m)

Concrete edge failure - V% .0 (kN)

0.7
0.9
2.0

Steel Failure without lever arm - Vg 10 (KN)
136 Steel Failure with lever arm - M, ¢, (N.m)

Concrete edge failure - Vo ;500 (kN)

17
23
33

Steel Failure without lever arm - Vg 510 (KN)
160 Steel Failure with lever arm - M, ;0 (N.m)

Concrete edge failure - Vo510 (kN)

34
57
46

NOTE: Bold values indicate limiting load for conditions without lever arm. Data in table lists all possible failure mechanism due to fire.
Note: Concrete edge failure values are based on 20 MPa concrete strength. For values in higher concrete strengths, please multiply V% .10 by the

concrete compressive strength effect X,., as follows;

f', (MPa)

20

30

40 50

X

1

1.22

141

155
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® Ramset
o e

EPCON C8 Xtrem"

FIRE RATED CHEMICAL ANCHOR

GENERAL INFORMATION

Performance Related

A A A & 2\

Product

EPCON" C8 Xtrem" is a High Performance Pure Epoxy Anchoring adhesive
for use in Cracked and Non-Cracked concrete. For structures subject to
external exposure, permanently damp or aggressive conditions.

Compliance

European Technical Assessment (option 1) - ETA-10/0309

Design according to:

- AS5216 (formerly TS101)

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- Use enclosed data for simplified calculation method

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

Use Ramset™ iExpert Anchor Software for optimised calculation or
where a greater range of anchor layout detail is needed

Benefits, Advantages and Features

Fire tested to European Fire Standards

- CSTB Fire test Report no 26007642/b

- For Wall to Slab connection with reinforcement bar
- For Beam frame reinforcement

Greater productivity:

- Anchors in dry, damp, wet or flooded holes

- No weather delays

- Fast, easy dispensing with high flow mixer
Greater security:

- Highest performance in cracked concrete

- Rated for sustained loading

Versatile

- Anchors all stud & bar diameters in all directions

- Qversized holes*

- Anchors in carbide drilled and diamond cored holes*
- For tropical and Cold weather conditions

Greater safety:

- Low odour

Fire Rated : Refer Fire rated anchoring section

Installation

it
L e e 8 e, BT e o

pizs.e

Drill or core hole to specmed diameter and depth
2. Important: Use Ramset™ Dustless Drilling System to ensure holes are clean.

1.5

Alternatively, clean dust and debris from hole with stiff wire or nylon brush and blower in

the following sequence: blow x 2, brush x 2, blow x 2.
3. Screw mixing nozzle onto cartridge and dispense 2-3 trigger pulls of adhesive to waste
until colour is grey with no streaks
Insert tip of nozzle to bottom of hole and dispense adhesive
Fill hole to about 2/3 full
Insert reinforcing bar with rotating motion to release trapped air
Wait until adhesive has fully cured before loading (see Working Time / Loading Time
chart)
8. Clean up with Acetone

Noas

Installation Related

PEOOICIY

FIRE TESTED * CRACKED FLOODED HOLE
50 ,,*r\** CONCRETE 'APPROVED
vear | AN CERTIFIED

e )

+ ol ns i

EPCON C8-—

Prlnclpal Applications
« Anchoring into cracked & non cracked concrete
- Road barrier hold down bolts
- Bridge refurbishment
- Road & Rail tunnel construction
- Reinforcing bar from 10 to 32mm
- Starter Bars
- Threaded studs from M8 to M30
- Threaded Stud material: Zn, A4 316, HCR steels
- Threaded Stud material: 5.8, 8.8,10.9 grade

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C

Load should not be applied to anchor until the chemical has sufficiently cured
as specified.

Service Temperature Limits

-40°C t0 80°C
Setting Times EPCON" C8 Xtrem"
Temperature of . Curing time in | Curing time in
base material CElHS dry concrete | wet concrete
5°C-9°C 20 min 30h 60 h
10°C - 19°C 14 min 23 h 46 h
20°C - 24°C T'min 16h 32h
25°C - 29°C 8 min 12h 24 h
30°C - 39°C 5 min 8h 16h
40°C 5 min 6h 12h
Note

*Performance of cored & oversized holes was not included in the ETAG test
program and therefore is based on testing conducted at Ramset™ Product
Engineering Laboratory.
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Fire Rated Anchoring Systems

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
EPCON C8 Xtrem”

FIRE RATED CHEMICAL ANCHOR

Installation Details
EPCON" C8 Xtrem™ with Reinforcing Bar

Anchor size, d, (mm) Drilled hole diameter, d,, (mm)

10 12

12 15

16 20

20 25

24 30

25 30

32 40

40 50

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
EPCON" C8 Xtrem" 450 ml C8-450

ENGINEERING PROPERTIES
Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 24 25 32 40

Drilled Hole Dia, dn (mm) 12 15 20 25 30 30 40 50
Stress Area, As (mm?) 785 13 201 314 452 491 804 1260

Yield Stress, fsy (MPa) 500 500 500 500 500 500 500 500
Tensile Steel Yield Capacity, Nsy (kN) 393 56.5 1005 1570 226.0 2455 402.0 630

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON C8 Xtrem”

FIRE RATED CHEMICAL ANCHOR

Reinforcing Bar Anchored with EPGON™ G8 Xtrem™

Embedment
F
— Slab —>
Min. Concrete Cover
Fire Side
Wall

- Fire resistance duration = 30 minutes

For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa

swa)sAs bulioyauy pajey adi4

Rebar
Rebar Hole “Min. . . . . . . . Wax.
f . Concrete Design resistance in accordance with Eurocode 2 for fire duration 30 minutes (kN) Load (kN)

Size | Diameter Cover in case of
fire

10 12 10 6.1 81 - 9.6 253
12 16 12 73 | 97 | 109 - 121 364
16 20 16 13.0 | 146 - - 178 | 194 64.8
20 25 20 16.2 | 18.2 - 202 | 223 | 243 | 253 101.2
24 30 25 316 | 36.7 | 39.8 145.8
25 30 25 316 | 367 | 39.8 1581
32 40 32 518 | 55.0 | 58.2 259
40 50 40 80.9 404.7
Embedment (mm) 120 | 160 | 180 | 190 | 200 | 220 | 240 | 250 | 290 | 315 | 320 | 340 | 360 | 400
* Note: Minimum concrete cover according to Eurocode 2 part 1.2
Fire resistance duration = 60 minutes
m For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa
Rebar
Rebar Hole “Min. . . . . ] . . I'.v:)aa);
. . Concrete Design resistance in accordance with Eurocode 2 for fire duration 60 minutes (kN)

Size | Diameter Cover _ (kN)
in case
of fire

10 12 20 30 | 81 - 11 253
12 16 20 32 | 94 [ 109 | 134 | 146 364
16 20 20 105 | 146 | 178 | 194 - 243 64.8
20 25 20 162 | 182 | 223 | 243 | 253 - 309 101.2
24 30 25 31.6 - - - 442 | 500 1458
25 30 25 316 - - - 442 | 500 15811
32 40 32 518 | 58.2 - - | 720 259
40 50 40 809 | - 1002 | 4047
Embedment (mm) 120 | 160 | 180 | 220 | 240 | 250 | 300 | 305 | 320 |360** | 395 | 400 | 445 | 495

* Note: Minimum concrete cover according to Eurocode 2 part 1.2
** Note: Values for Rebar Size 24 are based on Embedment = 350 mm

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance: Ry < Ey;

Rss Design resistance in the fire situation

Eqi  Design effect of actions in the fire situation. This value could be calculated from the calculation at normal temperature:
Eqs = i X Frau

Free Design ultimate limit load at normal temperature for one rebar sealing at the anchorage depth (mm)

1 Reduction factor for design load level in the fire situation 1 is equal to 0.7
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EPCON C8 Xtrem"

FIRE RATED CHEMICAL ANCHOR

Reinforcing Bar Anchored with EPGON™ G8 Xtrem™

Embedment
F
— Slab —>
Min. Concrete Cover
Fire Side
Wall

m Fire resistance duration = 90 minutes

For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa

Rebar
Rebar Hole “Min. . . . . " . . m::i
. . Concrete Design resistance in accordance with Eurocode 2 for fire duration 90 minutes (kN)
Size | Diameter Cover ) (kN)
in case
of fire
10 12 25 17 | 54 - 111 - 134 253
12 16 25 21 55 | 86 | 134 - - 170 364
16 20 25 58 | 89 | 178 - - 227 | 259 | 21 64.8
20 25 25 134 | 182 | 223 | 253 - 284 - - 344 101.2
24 30 25 306 | - 36.7 - - - - 55.7 1458
25 30 25 306 | - 36.7 - - - - 55.7 1581
32 40 32 51.8 - | 550 - 7.2 | 811 259
40 50 40 809 | - - 2.3 404.7
Embedment (mm) 120 | 160 | 180 | 220 | 250 | 265 | 290** | 320 | 335 | 340 | 400 | 440 | 500 | 555
* Note: Minimum concrete cover according to Eurocode 2 part 1.2
** Note: Values for Rebar Sizes 12,16 and 20 are based on Embedment = 280 mm
Fire resistance duration = 120 minutes
For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa
*Min. Rebar Max.
Re_bar 'Hole Concrete Design resistance in accordance with Eurocode 2 for fire duration 120 minutes (kN) I_.oad (k)
Size | Diameter Cover in case of
fire
10 12 35 12 | 36 | 121 - | 147 253
12 16 35 17 | 35 [146| - - | 182 36.4
16 20 35 48 | 194 | - 243 | 259 | 287 64.8
20 25 35 107 | 243 | 253 | - - 36.4 101.2
24 30 85 2451367 | - - - - - 557 | 58.2 1458
25 30 35 245 (367 | - - - - - 557 | 58.2 1581
32 40 35 518 | - | 582 - n2 - 811 259
40 50 40 809 | 870 - - 1224 404.7
Embedment (mm) 120 | 160 | 240 | 250 | 290 | 300 | 320 | 355 | 360 | 400 | 440** | 460 | 500 | 605

* Note: Minimum concrete cover according to Eurocode 2 part 1.2
** Note: Values for Rebar Size 40 are based on Embedment = 430 mm

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance: Ry; < Eq;

Ryi Design resistance in the fire situation

Eii Design effect of actions in the fire situation. This value could be calculated from the calculation at normal temperature:
Eqs = N X Frau

Freu  Design ultimate limit load at normal temperature for one rebar sealing at the anchorage depth (mm)

1 Reduction factor for design load level in the fire situation n; is equal to 0.7
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EPCON C8 Xtrem”

FIRE RATED CHEMICAL ANCHOR

Reinforcing Bar Anchored with EPGON™ G8 Xtrem™

Embedment
F
— Slab —>
Min. Concrete Cover
Fire Side
Wall

m Fire resistance duration = 180 minutes

For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa

swa)sAs bulioyauy pajey adi4

Rebar
Rebar | Hole “Min. . . . . ] . . LMOZ);
Size | Diameter Concrete Design resistance in accordance with Eurocode 2 for fire duration 180 minutes (kN) (kN)
Cover in case
of fire
10 12 50 10 19 9.6 - 152 253
12 16 50 15 | 24 | 108 - 182 | 194 | 212 36.4
16 20 50 36 | 128 - | 243|259 | - | 320 64.8
20 25 50 79 | 243 | 253 - - | 405 101.2
24 30 50 177 = - | 442 (500 | - - | 632 1458
25 30 50 177 - - | 4421500 | - - | 632 1581
32 40 50 445 | - - - - 811 - 931 259
40 50 50 809 | 870 - n2.3 - 1325 404.7
Embedment (mm) 120 | 160 | 240 | 250 | 300 | 320 | 350 | 395 | 400 | 430 | 500 | 555 | 575 | 655
* Note: Minimum concrete cover according to Eurocode 2 part 1.2
m Fire resistance duration = 240 minutes
For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength - 20 MPa
win. Rebar Max.
Re_bar . Hole Concrete Design resistance in accordance with Eurocode 2 for fire duration 240 minutes (kN) !.oad (kN)
Size | Diameter in case of
Cover .
fire
10 12 70 09 | 17 | 78 = = 177 253
12 16 70 14 | 20 | 80 - 194 | 212 | 22.8 364
16 20 70 34 | 97 - | 259 | - - - | 344 64.8
20 25 70 69 | 200 | 214 - - - 405 | 43.0 101.2
24 30 70 151 - 442 - - - 63.2 | 670 145.8
25 30 70 151 - 442 - - - 63.2 | 670 1581
32 40 70 373 - 811 - - 979 259
40 50 70 80.9 - - - 123 | 1224 | 1386 404.7
Embedment (mm) 120 | 160 | 240 | 250 | 320 | 350 | 375 | 400 | 425 | 500 | 530 | 555 | 605 | 685

* Note: Minimum concrete cover according to Eurocode 2 part 1.2

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance: Ry < Eq;
Rss Design resistance in the fire situation
Eqi  Design effect of actions in the fire situation. This value could be calculated from the calculation at normal temperature:

Eq5 = i X Frau
Frew Design ultimate limit load at normal temperature for one rebar sealing at the anchorage depth (mm)
N Reduction factor for design load level in the fire situation 1; is equal to 0.7
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ChemSet 801 Xtrem XC>  beckboindex

FIRE RATED CHEMICAL ANCHOR

GENERAL INFORMATION

Performance Related Material Specification Installation Related

PP QVP9% VPOEPOOOCY

P ro d u Ct CRAGKED FLOODED HOLE
APPROVED

CONCRETE
CERTIFIED

Chemset™ 801 Xtrem™ XC? is a heavy duty Vinylester for
anchoring threaded studs and reinforcing bar into cracked
and uncracked concrete.

Compliance
European Technical Assessment (option 1) - ETA-18/0045
Design according to:
- AS5216 (formerly TS101)
EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)
Use enclosed data for simplified calculation method
Use Ramset™ iExpert Anchor Software for optimised calculation or where a

greater range of anchor layout detail is needed. m
Benefits, Advantages and Features

Fire rated - MFPA Leipzig GmbH test no. GS 3.2/17-410-3
Flooded Holes
Greater productivity: Principal Applications
Easy dispensing even in cold weather . Threaded Studs
- Apply torque in 2 hours @ 20°C
Greater security: - Starter Bars
. Strong bond - Threaded Ir.lserts .
Rated for sustained loading - Over-head installation
Versatile: - Steel Columns
Earthquake, Fire & Flooded Conditions « Hand Rails
- Cold and temperate climates - Road Stitching
Greater safety:
Low odour
- Suitable for contact with drinking water i
- VOC Compliant Recommended Installation Temperatures
Made in Australia Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C

Service Temperature Limits
-40°C to 80°C

Setting Times

Temperature of - Curing timein | Curing timein
. Gel Time

= 4 base material dry concrete wet concrete
1. Drill recommended diameter and depth hole. +5°C 60 min 240 min 480 min
2. Important: Use Ramset” Dustless Drilling System to ensure holes 6°C-10°C 40 min 180 min 360 min
are clean. Alternativly clean dust and debris from hole with stiff wire or nylon brush and 1°C - 20°C 15 min 120 min 240 min
blower in the following sequence: blow x 2, brush x 2, blow x 2. 21°C - 30°C 8 min 90 min 180 min
3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger pulls). Insert 31°C - 40°C 4min 60 min 120 min

:;zi;egtsn?ozrzrl: to bottom of hole. Fill hole to 3/4 the hole depth slowly, ensuring no air Note: Cartridge temperature minimum +5°C

4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while turning.
5. Allow Chemset'801 Xtrem™XC? to cure as per setting times.
6. Attach fixture.
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ChemSet 801 Xtrem XC>

FIRE RATED CHEMICAL ANCHOR

Installation and fire performance details: ChemSet™ 801 Xtrem™ XC? and Gr 8.8 Typical
Threaded Rod

Installation Details Optimum dimensions* Characteristic values of resistance to tension loads in 20 MPa to
P 50 MPa concrete strength - Ny, ; (kN) per anchor *
Anchor size,
d, (mm) Drilled hole | Fixture hole e‘f\f':t:::?vre Tightening Edge Anchor :::;r::tt: Fire reistance | Fire reistance | Fire reistance | Fire reistance
diameter, diameter, depth torque, distance, spacing, thickness duration = duration = duration = duration =
d, (mm) d; (mm) () T, (Nm) e, (mm) a, (mm) () 30 Min. 60 Min. 90 Min. 120 Min.
M10 12 12 90 20 135 270 120 2.33 168 104 0.7
M12 14 14 10 40 165 330 140 310 244 179 146
M16 18 18 125 95 187 375 160 577 454 3.33 272
150 225 450 190
M20 22 22 180 9.01 709 5.2 424
170 255 510 220
160 240 480 200
M24 26 26 315 129 10.21 749 6.1
210 315 630 270
M30 35 33 280 650 420 840 350 20,62 16.23 191 9.7

*Note:

Data is valid for Grade 8.8 Typical Threaded only or ChemSet™ Anchor Stud Xtrem™

Data applies to uncracked and cracked reinforced concrete

Data applies to a one-sided fire exposure of the structural elements. For conditions of fire load on several sides, please contact your local Ramset™ engineer
Data is based on concrete cylinder strength between 20 MPa to 50 MPa.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet” 801 Xtrem™XC? 750ml C801X750 (AU & NZ)
ChemSet™ 801 Xtrem™XC? 380ml C801X380 (AU Only)

ENGINEERING PROPERTIES
ChemSet” Anchor Studs and Threaded Rod

Grade 8.8 Threaded Rod
. Shank Yield
Anchor Size, d, diameter, d, A:':?::::z) Strengthf, | UTSf, MPa
(mm) MPa
M10 8.6 58 640 800
M12 104 84.3 640 800
M16 141 157 640 800
M20 177 245 640 800
M24 21.2 353 640 800
M30 26.7 561 640 800
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Specifiers Resource Book IS

DESIGN WORKSHEET

Project

Design

Location

Project ID Date

Design by Checked

Sketch Notes

N* & VV* are the per anchor load cases.
Check both external and internal anchors for suitability.
Tensile design action effect N* kN
Shear design action effect V* kN
Fixture thickness t mm
Concrete compressive strength f MPa
Anchor spacing a mm
Edge distance e mm
No. of anchors in row parallel to edge n
Direction of shear load degs.

_ Select anchor to be evaluated

Table 1a Interaction Diagram Anchor Type | |

Find intersection of N* and V* values.

Select anchor size. | |‘—

Table 1b Absolute minima, ap, & e
Check for compliance with absolute minima Tick

Step 1c Calculate effective depth, h
Checkpoint n

Anchor size selected? Tick _
Comply with absolute minima? Tick
Effective depth, h calculated? Tick

Notes for this application
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DESIGN WORKSHEET

n Verify concrete tensile capacity - per anchor

Table 2a Concrete tensile capacity, oN

Table 2a-2 Cracked Concrete effect, tension, X X
Table 2b Concrete compressive strength effect, X, X
Table 2c Edge distance effect, X X

Table 2d Anchor spacing effect, external to a row, Xe

Table 2e Anchor spacing effect, internal to a row, X,

Checkpoint n

Calculate oNyrc = PNy * Xp * Xpe * (Xnae OF Xpai) =

n Verify anchor tensile capacity - per anchor

Table 3a Calculate steel tensile capacity, ¢Ny

Step 3b Confirm bolt tensile capacity, ¢Ny

Checkpoint n

ONy = Minimum of ON ., dNys, ONy

N* 1 GNy, <10 ? | / - |

Tick g

If not satis fied return to step 1. TENSILE DESIGN COMPLETE D

n Verify concrete shear capacity - per anchor

Table 4a Concrete shear capacity, ¢V,

Table 4a-2 Cracked Concrete effect, shear, X X
Table 4b Concrete compressive strength effect, X, X
Table 4c Load direction effect, Xq X
Table 4d Anchor spacing effect, X, X
Table 4e Multiple anchors effect, Xy, X
Table 4f Anchor at a corner effect, X g X

Checkpoint n

Calculate ¢V = Ve * Xye * Xyg * Xya * Xyn * Xys =

n Verify anchor shear capacity - per anchor

Table 5a Calculate steel shear capacity, ¢V,

Step 5b Confirm bolt shear capacity, ¢V

Checkpoint ﬂ

OVyr = Minimum - of ¢Vyres $Vyss Vst

V[V <10 2 / - |

L

Tick

If not satis fied return to step 1. SHEAR DESIGN COMPLETE D

m Combined loading and speci fication
Checkpoint n

N* / ONy + V¥ / V<12 ? / + / = Tick g
If not satisfied return to step 1. DESIGN CHECK COMPLETED
Specify
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Important Disclaimer: Any engineering information or advice (“Information”) provided by Ramset in this

document is issued in accordance with a prescribed standard, published performance data or design software.

It is the responsibility of the user to obtain its own independent engineering (or other) advice to assess the
suitability of the Information for its own requirements. To the extent permitted by law, Ramset " will not be
liable to the recipient or any third party for any direct or indirect loss or liability arising out of, or in connection
with, the Information.

Customer service

Ramset” Australia

Sales, Orders and Enquiries

Tel: 1300780 063

Fax: 1300780 064

Email:  enquiry@ramset.com.au
Web:  www.ramset.com.au

Ramset”New Zealand
Sales, Orders and Enquiries

Tel: 0800 RAMSET (726738)
Fax: 09 444 2864
Email:  info@ramsetreid.co.nz

Web: www.ramset.co.nz

Ramset™1Ramset Drive, Chirnside Park 3116

Information in this documents is correct at the time of printing. Readers should contact Ramset™ or consult
Ramset™ detailed technical information to ensure product s suitable for intended use prior to purchase. ITW
Australia Pty Ltd ABN 63 004 235 063 trading as Ramset™

© copyright 2023™ Trademarks of Cetram Pty. Ltd. Used under license by Ramset™
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