SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
EPCON" C6 PLUS

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 Wﬂ 100 BN A S
EPCON" C6 PLUS is a heavy duty pure Epoxy for anchoring w v’;’%ﬁﬁ; N
threaded studs and reinforcing bar into cracked and =

uncracked concrete.
Compliance

European Technical Assessment (option 1) - ETA-18/0675 ) EPG“N BE‘IIE
Design according to:

Pure Epoxy
- AS11704 - Earthquake Actions
- EN1992-4 (formerly ETAGOOT Annex C, E & TR045)
- NZS3101 (A3) Section 17 - Seismic Design C1 b NN N S b e N e R Ry
- 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 . o

- Rated for sustained loading Road Stitching

Versatile:

- Anchors in carbide drilled and diamond drilled holes* Recommended Installation Temperatures

- Cold and temperate climates Minimum Maximum
fir(la-zt;rozzfuerty. Substr:':lte 5°C 40°C
. VOC Compliant Adhesive 10°C 40°C

Installation
Service Temperature Limits

-40°C to 70°C
Setting Times
Temperaturg of Cartridge Gel Time c::;n:nt:’n‘:;ltn
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
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.

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 - 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, G effective substrate N pseis (KN) **
(mm) depth, h " " thickness, b,, :
(mm) (mm) Anchor _ Edge (mm) Tension, Shear, Concrete Compressive Strength, f'c
spacing, a, | distance, e,
(mm) (mm) 0N, (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 10 330 165 140 443 153 179 18.6 191
16 20 125 375 1875 165 79.3 273 235 244 251
20 25 170 510 255 220 123.6 46.0 40.3 419 431
25 32 210 630 315 274 192.9 4.2 51.8 53.9 554
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
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Design shear action effect, V* (kN)

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

aeg buasojuray -sn1d 99 .N0Jd3 - S10yauy djwsias

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

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
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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
g 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)
g:-’ 70 10
' 80 126
g 90 142 152
—l 100 158 169
Q- 10 13 1856 215
8 120 189 203 235
. 125 197 21 244
=) 140 21 236 274
Q 150 236 253 293 370
& 160 252 270 313 395
1 170 268 28.7 332 a9 436
- 180 284 304 352 444 462
_g 190 299 321 37 469 4838
Q 200 315 338 391 493 513
2 210 355 410 518 53.9 543
o 240 405 469 59.2 616 621
E 300 586 740 770 716
- 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%, , ..i * 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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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, 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 07t 064 053
fiective depth, _ 187 1 080 070 056
h shown in the installation details. 255 1 0.86 068
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 0.61 059 057 056 054
_ . 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 0.78
: 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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Seismic Anchors - EPCON" C6 PLUS- Reinforcing Bar

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 12 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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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

EPCON" C6 PLUS
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 | o045 | 038 | 03 | 03 | 03 | o
35 100 095 0.86 069 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
300 100 100 100 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
500 100 100 100 100 1.00 100 100 100 100 100 077 061
600 100 1.00 1.00 100 100 100 1.00 100 100 100 0.86 0.67
900 1.00 100 100 100 100 100 1.00 1.00 100 100 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

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 69

deg burdlojuiay -sn1d 99 .NOId3 - S10yduy djws|ag



SPECIFIERS ANCHORING RESOURCE BOOK @ Bamsellw

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
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