SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

SEISMIC - MECHANICAL ANCHORS

GENERAL INFORMATION

Performance Related

06009

Product

A high security, high performance, through fixing, torque
controlled expansion anchor which has approval for use in
cracked and non-cracked concrete.

Material

Compliance

European Technical Assessment (option 1) - ETA-10/0276
Design according to:

- AS5216 (formerly TS101)

- AS11704 - Earthquake Actions

- 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.

Beneflts Advantages and Features
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 M16

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.

Installation Related
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Pr|nC|paI Applications
Seismic Anchoring to Category C1/C2

- Temporary works/propping/bracing 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
Installation
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Drill or core a holeto 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.

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.

Tighten the bolt with a torque wrench to the specified assembly torque.
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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 L F|.xture L effective | Depth of drill Tightening substrate N4 ¢ seis (KN)*
d, (mm) BT, ) CETACY depth hole, h, (mm) torque, thickness c te C - Strenath. f
! ! ! oncrete Compressive Strength, f'
d, (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

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

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:

. 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
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
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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, 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

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 13



™

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 36
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 @ Ramser
Spalec 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, o° 0-55 60 70 80 90-180

Load direction effect, X 1 11 1.2 15 2
conc. edge shear, X4

>

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

o berse X, 100 | 131 | 166 | 202 | 241 | 283 | 326 | 372 | 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

be>15.0 15 075 | 093 | 112 | 133 | 154 | 177 | 2.00 | 2.25 | 250 | 276 | 3.03 | 3.31

X.= 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 | 289 | 317 | 346 | 3.75 | 405

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

_waixX moaleds - Sioyauy dlwsias

2 e Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
" wedge .
A’ Edge distance, e, (mm)

Goncrete 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

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
VRd,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 @ RamSEIW
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint ﬂ Check

N¥/ NRd,seis + V¥ VRd,seis <10
if not satisfied return to step 1

™

Specify Example
Ramset™ Spalec”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.

Seismic Anchors - SpaTec” Xtrem

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