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Seismic Anchors - ChemSet” EPCON" G5 Xtrem™ - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet™ EPCON™ G5 Xtrem™

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

(Australia refer to ChemSet™ Re0502™ Xtrem™ range)

GENERAL INFORMATION

fkd‘t"“ﬁ"é PP9P 9P VOISV

threaded studs and reinforcing bar into cracked and
uncracked concrete.

Compliance

European Technical Assessment (option 1) - ETA-25/0648
Design according to:

- NZS1170,5 - Earthquake Actions

N O

EPCON" G5 Xtrem" is a heavy duty pure Epoxy for anchoring m 100) =4 B 3

- EN1992-4 (formerly ETAGOO1 Annex.C, E & TRO45) Principal

- NZS 3101 (A3) Section 17 - Seismic Design C1 & C2 Appllcatlons

- Use enclosed data for simplified calculation method Threaded Studs
Use Ramset™ iExpert Anchor Software for optimised calculation or - Starter Bars

- Threaded Inserts
- Over-head installation
- Steel Columns

where a greater range of anchor layout detail is needed.

Benefits, Advantages and Features
- 100 year working life

Great ductivit fF - Hand Rails
reater productivity: = R o
: E - Road Stitchin
- Anchors in dry, damp, wet or flooded holes = g
- Easy dispensing even in cold weather £
Greater security: £
- Strong bond H
- Rated for sustained loading
Versatile:
- Anchors in carbide drilled and diamond drilled holes
- 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
Adhesive 5°C 40°C
Installatlon i .
Service Temperature Limits
T1: -40°C to +40°C
T2: -40°C to +60°C
T3: -40°C to +75°C
Setting Times
Lo Curing time in
Temperature of ] Curing time in
base material Sslilims dry concrete fretandifiooded
concrete
1. Drill recommended diameter and depth hole. 5°C 75 min 30h 60 h
2. Important: For hammer drilling technique clean dust and debris from hole with . :
stiff wire brush and blower in the following sequence: blow x 2, brush x 2, blow x 2, 10°C 4 m!n 22h 44h
brush x 2, blow x 2. For diamond drilling technique refer to ETA-25/0648. 15°C 3 m!n 1h 28h
3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until colour is 20°C 22 min h 14h
orange. Insert mixing nozzle to bottom of hole. 25°C 14 min 5h 10h
Fill hole to 2/3 the hole depth slowly, ensuring no air pockets form. 30°C 8 min 4h 8h
4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while turning. 35°C 6 min 3h 6h
5. Allow Chemset™ EPCON" G5 Xtrem" to cure as per setting times. 40°C 4min 2h 45min 5h 30min

6. Attach fixture.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet™ EPCON™ G5 Xtrem™

SEISMIC ANCHOR STUDS - CHEMICAL INJECTION

AVAILABLE IN NEW ZEALAND ONLY

™

™

Installation and performance details: ChemSet” EPCON" G5 Xtrem™ and ChemSet™ Anchor Studs

Seismic C1 & C2 Cracked Concrete reduced
. . Anchor. Tightening torque, Optimum dimensions* Concrete characteristic tensile capacity,
i Drilled hole | Fixture hole . N (KN) **
Anchor size, | . i effective T (Nm) substrate Rd;sels
diameter,d, | diameter, d, ! i
d, (mm) (mm) (mm) depth, h, Anchor* Edger | thickness,b, Concrete Compressive Strength, f'
i spacing,a, | distance,e, [ (™™ 20 MPa 30 MPa 40 MPa

i i o [c|alc|alc

M10 12 12 90 20 270 135 120 99 6.4 99 6.4 99 6.4

M12 14 14 110 30 330 165 140 199 122 | 202 | 122 | 202 | 122

M16 18 18 125 60 375 188 161 241 146 | 295 | 146 331 14.6
M20 25 22 170 120 510 255 214 382 | 230 | 467 | 230 | 540 | 230
M24 28 26 210 150 630 315 262 524 | 260 | 642 | 260 | 741 | 260
M30 35 33 280 180 840 420 350 80.7 | 71.8 | 988 | 718 1141 718

All data relevant for Dry and Wet Holes. For Flooded Holes MULTIPLY N x 0.62

Rd, seis

* 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°, = o, N . /y, wherey, =15
| p.seis Nseis © Rkpseis ' | Msp Msp

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,
d (mm
b ( ) vnd,s.seis (kN)# Nﬁd,s,seis(kN)*** vﬁd,s.seis (kN)# Nﬁd,s,seis(kN)*** Vﬁd,s.seis (kN)# Nﬁd,s,seis(kN)*** Vﬁd,s,seis (kN)# NRd,s,seis(kN)***
(¥] c2 C1&C2 (¥] c2 C1&C2 (¥] C2 C1&C2 (¥] C2 C1&C2
M10 3.5 39 19.3 5.5 6.3 309 39 44 217 48 55 271
M12 6.0 6.1 281 9.6 9.8 449 6.8 6.8 316 84 8.5 39.3
M16 10.9 10.7 52.3 175 171 83.7 123 120 58.8 15.3 15.0 73.3
M20 171 16.7 81.7 273 26.7 130.7 19.2 18.7 9.7 23.9 234 114.3
M24 18.9 178 nz7 30.3 285 188.3 212 20.0 1321 265 25.0 164.7
M30 3011 3011 187.0 481 45.8 299.2 33.7 321 210.0 421 401 261.8

***Note: Seismic Cracked Concrete steel resistance, tension = N kN)where v, =15 (Grade 5.8 & 838 steel), y,, =187 (A4 316 SS) and v, =15 (HCR 14529 stainless steel)

Rd,s,seis = a‘Nseis NURk,s,se\s/ YMS(
# Note: Shear Data includes annular gap reduction factor of 0.5
For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.

SPNIS Joyouy - WallX 69 N0IdI 19SWayJ - SI0yduy WsIas

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ EPCON™ G5 Xtrem™ 600ml CEG5X600

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?) fy MPa diameter, (mm?) fy 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 1539 450 650 2775
M20 77 245 640 800 172 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 AlSI 316 Stainless Steel in the SARB ANZ.

www.ramset.co.nz - 0800 RAMSET 3



® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet™ EPCON™ G5 Xtrem™

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

AVAILABLE IN NEW ZEALAND ONLY

120 =

100 =
Notes:
- Shear Limited by C1 Grade 5.8 steel capacity
- Tension limited by C1 concrete capacity

80 =

using nominal depths
- No edge or spacing effects
-f'c=30MPa

Design tensile action effect, N* (KN)

I
0 5 10 15 20 25 30 35 40

Design shear action effect, V* (kN)

Seismic Anchors - ChemSet” EPCON" G5 Xtrem™ - Anchor Studs

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

Anchor size, d, M10 M12 M16 M20 M24 M30
Min. Anchor Spacing - a_ 40 50 70 85 90 140
Min. Edge Distance - e 40 40 45 55 60 90
Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet” Anchor Studs page in the SARB ANZ
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+(@xd,)
t =total thickness of material(s) being fastened.

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

Checkpoint n

4 www.ramset.co.nz - 0800 RAMSET




SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet™ EPCON™ G5 Xtrem™

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN NEW ZEALAND ONLY

m Verify Seismic C1 & C2 cracked concrete tensile capacity - per anchor

(7]
Table 2a - Seismic C1 & C2 Cracked concrete combinded Pull-out and concrete cone resistance, tension g
Nund.p,seis = aseisNuRk,p.seis/YMsp (kN)' O'N.seis = 0'85' yMsp = 1'5’ f'c = 30 MPa where Nan,p.seis =n* db *h* TRk,cr.seis §.
Anchor Size, d, C1& C2 Seismic Data combinded pull-out and concrete cone resistance N°, dpseis Concrete Cone ;
M10 M12 M16 M20 M24 M30 Resistance - ]
Drilled Hole Dia, d, (mm) 12 14 18 25 28 35 . g.
Effective Depth, h (mm) Cl C2 Cl C2 Cl C2 Cl C2 Cl C2 Cl C2 Rdcsels =)
70 7 | 50 124 &
80 8.8 57 151 !
90 9.9 64 | 165 | 100 18.0 g
100 1.0 Al 184 1l 211 (1°]
110 121 78 | 202 | 122 | 291 128 243 3
120 132 85 | 220 | 133 | 318 | 140 207 g’
125 138 89 | 230 139 | 331 14.6 295 '-I'g
140 155 | 100 | 257 | 156 | 37 16.3 349 (aal
150 166 | 107 | 276 | 167 | 397 | 175 | 491 | 203 38.7 g
160 177 n4 | 294 178 | 424 187 | 524 216 | 649 | 198 42.7 8
170 188 | 121 | 312 | 189 | 450 | 199 | 557 | 23.0 | 690 [ 211 46.7 =
180 199 128 | 331 20.0 | 477 210 | 590 | 244 | 731 22.3 50.9 m
190 210 | 135 | 349 | 211 | 503 | 222 | 622 | 257 | 77 | 235 55.2 [T,
200 221 142 | 367 | 222 | 530 | 234 | 655 20 812 | 248 59.6 E
210 386 | 233 | 556 | 245 | 688 | 284 | 852 | 26.0 | 931 | 538 64.2 —
240 441 | 267 | 636 | 280 | 786 | 325 | 974 | 297 | 1064 | 615 784 g
280 74.2 327 | 97 379 | N3.7 | 347 | 1241 | T.8 98.8 ]
320 848 | 374 | 1048 | 433 | 1299 | 396 | 1418 | 820 120.7 !
350 14.6 474 | 1421 | 434 | 1551 | 897 13811 g
400 131.0 541 | 1624 | 496 | 1773 | 1025 168.7 (x)
450 182.7 | 558 | 1995 | 1154 2013 g
480 1948 | 595 | 2128 | 123.0 2218 -
550 2438 | 1410 272.0 C_Ia
600 266.0 | 153.8 309.9 g
Bold values are at ChemSet Anchors Stud nominal depths h_ (7]

All data relevant for Dry and Wet Holes. For Flooded Holes MULTIPLY N°,, ' x 0.62 & N°

Rd,c,seis

X 0.62. For single anchor values: Multiply N°

CUT&N X113,

Rdp,seis Rd,c.seis

For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.

For C1 Seismic - Calculate N

Rd,p,seis’ " Rd,c,seis

then choose minimum - Refer to Checkpoint 2a and 2b

For C2 Seismic - Calculate N_ dpsels

only then choose minimum - Refer to Checkpoint 2a only

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

Service temperature (°C) Seis. Cat. M10 M12 M16 M20 M24 M30

R . Ci 1.00 1.00 1.00 1.00 1.00 1.00
-40°Cto +40°C

C2 1.00 1.00 100 1.00 1.00 100

. . (w] 0.85 0.85 0.84 0.85 0.84 0.85
-40°Cto +60°C

c2 0.85 0.85 0.85 0.84 0.85 0.83

. . (w] 0.26 0.27 0.26 0.26 0.26 0.26
-40°Cto +75°C

c2 0.25 0.27 0.27 0.26 0.26 0.25

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

f'c (MPa) 20 25 30 40 50
X, for N°, u,p,seis(B"“d) 10 10 10 10 10
X, for N°, dseis (Conc.) 0.81 0.91 10 115 129

www.ramset.co.nz - 0800 RAMSET



Seismic Anchors - ChemSet” EPCON" G5 Xtrem™ - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

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

ne
N Anchor size, db M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043
45 050 045 043
50 053 048 045
g 55 056 050 047 041
60 058 052 049 043 0.39
65 061 055 051 044 040
X, =025+ 05%e/h) 70 064 057 053 046 042
Wheree <e<e 90 0.75 0.66 061 051 046 041
e = 1.5*;1" ¢ 100 081 0.70 065 054 049 043
c 115 0.89 077 071 059 052 046
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 M2 M16 M20 M24 M30
Anchor spacing, a (mm)
40 057
45 0.58
50 0.59 0.58
55 0.60 0.58
a 60 0.61 0.59
70 0.63 0.61 059
80 0.66 0.63 0.61 0.58
Xna =05 +a/(6"h) 90 0.67 0.64 0.62 0.59 057
Wherea <a<a, 140 0.76 0.71 069 064 061 058
a = 3*h 170 0.81 0.76 0.73 0.67 0.63 0.60
Note: Tabled values are based on the 200 0.87 0.80 0.77 0.70 0.66 0.62
nominal effective depth, 210 100 091 086 0.76 0.71 066
. . . . 330 1.00 094 0.82 0.76 0.70
h shown in the installation details. 375 100 087 080 07
For other values X , please use 510 100 0.90 0.80
equation shown above. 630 100 0.88
840 1.00
Checkpoint m Design seismic cracked concrete combined pull-out and concrete cone resistance, N, dpseis
NRd,p,seis = NoHd,p,seis * an * ch * Xne * xna
Checkpoint m Design seismic cracked concrete combined pull-out and concrete cone resistance, N, ..
=N KX *X *X *X
Rd,c,seis Rd,c,seis ns nc ne na
m Verify seismic C1 & C2 cracked concrete tensile resistance - per anchor
Table 3a - Seismic (C1 & C2) Cracked Concrete steel resistance, tensile, N, . = o No . /v, (kN), o, =1.0

¥, = 15 for Grade 5.8 and Grade 8.8 Carbon Steel
Y, = 187 for A4 316 Stainless Steel
Y, = 11 for HCR 14529 Stainless Steel

Anchor size, d, M0 M2 M16 M20 M24 M30
Grade 5.8 Carbon Steel 19.3 281 52.3 81.7 177 1870
Grade 8.8 Carbon Steel 309 44.9 83.7 130.7 188.3 299.2
A4 316 Stainless Steel 2.7 316 58.8 9.7 1321 210.0
HCR 14529 Stainless Steel 271 39.3 73.3 143 164.7 2618
Checkpoint ﬂ Design sei.slrlic C1& C2 cracked concrete tensile resistance, N, , .
Negeos = minimum of Np NG N e
Check N*/N,, .. <1,
if not satisfied return to step 1

6 www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

n Step 4 - Verify seismic C1 & C2 cracked concrete edge shear resistance - per anchor
Table 4a - Seismic C1 & C2 cracked concrete edge resistance, V°,, . =0V /v, (kN),v, =15,
a,,,=0.85,f =30 MPa

seis

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

55 2.8
60 35
90 6.5

Note: Data includes annular gap reduction factor of 0.5. If annular gap is filled multiply vV, . . *2
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 _

'. (MPa) 20 25 30 40 50
X, 082 091 100 115 129

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

vd
Angle, o° 0-55 60 70 80 90-180
X 1 11 1.2 15 2

d

Load direction effect,
conc. edge shear, Xyq

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.e X, 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 1.2 1.4 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
15 0.75 0.93 112 133 154 177 2.00 2.25 2.50 2.76 3.03 331
X = 3%esa * \/e /e 2.0 0.83 1.02 122 143 165 1.89 212 2.38 2.63 2.90 318 346
Ve = m 2.5 0.92 m 132 154 177 2.00 2.25 2.50 2.77 3.04 3.32 361
6*em 3.0 1.00 120 142 1.64 1.88 212 2.37 2.63 2.90 318 346 3.76
35 130 152 175 199 2.24 2.50 2.76 3.04 3.32 361 391
4.0 1.62 1.86 210 2.36 2.62 2.89 317 3.46 3.75 4.05
4.5 196 2.21 247 2.74 3.02 331 3.60 3.90 4.20
5.0 2.33 2.59 2.87 315 344 374 4.04 4.35
5.5 2.71 2.99 3.28 3N 4.02 4.33 4.65
6.0 2.83 30 341 3N 4.02 4.33 4.65

For 3 anchors fastening and more

3*e + a +a, +a, +..+a
- 1 2 3 -1 *
X, = Tite n Vele_
m

www.ramset.co.nz - 0800 RAMSET 7
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Seismic Anchors - ChemSet” EPCON" G5 Xtrem™ - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

Table 4e - Seismic C1 & C2 Cracked concrete Pryout failure, V°,, . =o V. /v, (kN),y, =15,
a,,, = 0.75,f' = 30 MPa

'seis

Anchor size, d, Mi0 M12 Mi6 M20 M24 M30
Effective depth, h (mm) 90 110 125 170 210 280
. . C1 Seismic Data 8.8 178 29.2 46.7 64.2 98.8
A0 Clo+40°C C2 Seismic Data 5.7 10.8 129 20.3 23.0 63.3
. . C1 Seismic Data 75 151 245 396 54.0 83.9
40 Cto+60°C C2 Seismic Data 48 91 1.0 17 19.6 52.8
. . C1 Seismic Data 23 48 75 122 16.6 25.7
A0Cto+75°C (C2 Seismic Data 14 29 35 53 6.0 15.8
Note: Data includes annular gap reduction factor of 0.5 For single anchor values: Multiply V° *1.13

Rd,cp.seis

If annular gap is filled multiply V. 2

*
Rd,cp,seis

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

o[ S rors Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
- Edge distance, e, (mm)

o 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032

e 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

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

ANCHOR AT A CORNER 60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | o041 | 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 | 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, V

Ve *X *X *X *X
Rd,c,seis ve vd ve Vs

Checkpoint m
Design seismic cracked concrete Pryout failure,

Vo * ch * Xne * Xna

Rd,cp,seis — ° Rd,cp,seis

m Verify seismic C1 & C2 cracked concrete shear resistance - per anchor
Table 5a - Seismic C1 & C2 Cracked Concrete steel shear resistance, V oV (kN), o__=0.85

Rd,c,seis —

rasseis = Oseis Vs seis! Yins Seis
Yys = 1:25 for Grade 5.8 and Grade 8.8 Carbon Steel
Y, = 1156 for A4 316 Stainless Steel
Anchor size, db Mi0 M2 M16 M20 M24 M30
Seismic Category Cl C2 Cl C2 C1 C2 Cl C2 Cl C2 Cl C2
Grade 5.8 Carbon Steel 35 39 6.0 6.1 109 10.7 17 16.7 189 178 301 301
Grade 8.8 Carbon Steel 55 6.3 96 98 175 iy 213 267 | 303 | 285 481 458
A4 316 Stainless Steel 39 44 6.8 6.8 12.3 12.0 19.2 18.7 212 | 200 | 337 321
HCR 1.4529 Stainless Steel 48 55 84 85 153 15.0 239 | 234 | 265 | 250 421 401

Note: Data includes annular gap reduction factor of 0.5 If annular gap is filled multiply V,,, . *2
For single anchor values: Multiply V 117

Rdsseis

Rd, seis

Checkpoint ﬂ Design seismic C1 & C2 cracked concrete shear resistance, V
V., __=minimumofV

Rd, seis Rd,c, seis ’ VRd,cp, seis ’Vﬂd,s, seis
Check V*/V, qseis ST
if not satisfied return to step 1

8 www.ramset.co.nz - 0800 RAMSET



SPECIFIERS ANCHORING RESOURCE BOOK @ Ramsetw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

m Combined Loading

Checkpoint n Check
N*/N_. __ +V*/V <10,

. Rd,seis Rd,seis
if not satisfied return to step 1

Example
Ramset™ EPCON" G5 Xtrem™ Injection
with M16 grade 5.8 ChemSet™Anchor

Specifiy - Threaded Stud Anchors
Ramset™ EPCON" G5 Xtrem™ 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.

www.ramset.co.nz - 0800 RAMSET 9
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ Hamselw
ChemSet EPCON G5 Xtrem

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

(Australia refer to ChemSet™ Reo502™ Xtrem™ range)

GENERAL INFORMATION

Performance Related Material Specification Installation Related
OS2 PP9PP PO VLOPY@
Product

*
*

P ey
G
A =
>
Pt

Chemset™ EPCON™ G5 Xtrem™ is a heavy duty pure Epoxy for . % D
anchoring threaded studs and reinforcing bar into cracked i | = ——
and uncracked concrete.

Compliance h Principal

European Technical Assessment (option 1) - ETA-25/0648 Applications

Design according to: - Threaded Studs
- Starter Bars

- EN1992-4 (formerly ETAG0O1 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.

- Threaded Inserts
- Over-head installation
- Steel Columns

Il

- Hand Rails
Benefits, Advantages and Features 3 - Road Stitching
- 100 year working Life £
Greater productivity: E
- Anchors in dry, damp, wet or flooded holes §:
- Easy dispensing even in cold weather E
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 Recommended Installation Temperatures
. VO.C Compliant - Minimum Maximum
- Suitable for contact with drinking water Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
T1: -40°C to +40°C
T2: -40°C to +60°C
T3:-40°C to +75°C
Setting Times
T Curing time in
Temperature of o Curing time in
. Gel Time wet and flooded
base material dry concrete ——
5°C 75min 30h 60h
1. Drill recommended diameter and depth hole. 10°C 45 min 2h 44h
2. Important: For hammer drilling technique clean dust and debris from hole with 15 35 mi h %h
stiff wire brush and blower in the following sequence: blow x 2, brush x 2, blow x 2, - m!n
brush x 2, blow x 2. For diamond drilling technique refer to ETA-25/0648. 20°C 22 min 7h 14h
3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until colour is 25°C 14 min 5h 10h
orange. Insert mixing nozzle to bottom of hole. 30°C 8 min 4h 8h
Fill hole to 2/3 the hole depth slowly, ensuring no air pockets form. 35°C 6 min 3h 6h
4. Insert Ramset” ChemSet™ Anchor Stud/rebar to bottom of hole while turning. 40°C 4min 2h 45min 5h 30min

5. Allow Chemset™ EPCON™ G5 Xtrem™ to cure as per setting times.
6. Attach fixture.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet EPCON" G5 Xtrem"

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: ChemSet™ EPCON™ G5 Xtrem™ and ChemSet™ Anchor Studs

()
Installation Details Optimum dimensions* -
(1°]
Anchorsize, | prilled hole | Fixture hole e?fg:;lre Tightening torque Concrete substrate §'
d, (mm) diameter,d, | diameter, d, 9 gtorque, Edge distance, e, (mm) Anchor spacing, a_ (mm) ., o
o ) depth, h T (Nm) thickness, b,_ (mm) g_;
(mm) =
M10 12 12 90 20 135 270 120 =
M2 4 4 1Mo 30 165 330 140 =
Mi6 18 18 125 60 1875 375 160 Q
150 225 450 190 5
M20 25 22 120 Q@
170 255 510 220 ;
160 240 480 200 =
M24 28 26 150 =
210 315 630 270 F—
M30 35 33 280 180 420 840 350 g‘
* 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# E-
Anchor Grade 5.8 Steel Studs Grade 8.8 Steel Studs ANSI 316 Stainless Steel Studs Non-Cracked Concrete o
size, d Tension, ¢N,_ (kN)** @
(mm)b Shear, Tension, ON Shear, Tension, Shear, Tension, Concrete Compressive Strenath
oV, (kN) (kN OV N | ON (RN |GV (RN) | ON (kN) P il
20 MPa 32 MPa 40 MPa
M10 1.8 189 175 28.2 14.2 19.8 28.0 354 370
M12 175 281 26.0 419 211 295 378 479 536
M16 331 539 50.9 821 414 577 458 58.0 64.9
60.2 76.2 854
M20 49.9 81.3 76.8 123.9 62.4 87 726 a9 1030
66.3 84.0 94.0
M24 723 178 m3 1795 904 126.2 997 1262 A
M30 - - 185.5 299.2 - - 153.5 1944 277

**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,_and N = Characteristic ultimate concrete tensile capacity. For value of ¢ refer to Table 2a
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 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

All data relevant for Dry and Wet Holes. For Flooded Holes MULTIPLY N _x 0.63

For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS
Description Cartridge Size Part No.
ChemSet™ EPCON™ G5 Xtrem™ 600ml CEG5X600
ENGINEERING PROPERTIES
ChemSet™ Anchor Studs and Threaded Rod

inl I High Corrosion Resistan

R ileeeded s::cn eéfa?ee&sz%ni%sgiﬁreaﬁseit;oﬁe Section
Anchor Size, d, dia?::tl::, q StressedzArea Yield Strength UTSf, MPa diafrlll:tr::, q StressedzArea Yield Strength UTS f, MPa m(()::.:'l:)s z
T (mm?) f, MPa T (mm?) f, MPa
M10 8.6 58 640 800 8.2 52.8 450 650 62.3
M2 104 84.3 640 800 10 785 450 650 109.2
M16 141 157 640 800 14 1539 450 650 2175
M20 177 245 640 800 172 2324 450 650 540.9
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.
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Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

STRENGTH LIMIT STATE DESIGN

ChemSet EPCON" G5 Xtrem"

AVAILABLE IN NEW ZEALAND ONLY

Checkpoint n

Design tensile action effect, N* (KN)

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

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

200

180

160 =

140 =

120 =

100 =

80 =

60

40

20

Notes:
~ Shear Limited by Grade 5.8 steel capacity
~ Tension limited by concrete capacity

~ No edge or spacing effects
~fc=32MPa

1 1 1
40 60 80 100 120 140

Design shear action effect, V* (kN)

Anchor size, d, M10 M12 M16 M20 M24 M30
Min. Anchor Spacing - a, 40 50 70 85 90 140
Min. Edge Distance - e, 40 40 45 55 60 90

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)

h=Le't

Preferred h = h,, otherwise,

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

Substrate thickness b_(mm)

Anchor Stud Size (mm)

M10

M2

M16 to M30

h + 30mm = 100mm

h+(@2xd,)

Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet EPCON" G5 Xtrem"

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), ¢.=1/1.5 = 0.67, f' = 32 MPa Q-
Combined pull-out and concrete cone resistance - ¢N @
- uc Concrete Cone 5
Anchor Size, d, Mi0 M2 M16 M20 M24 M30 Resistance - —
; ; o
Drilled Hole Dia, d, (mm) 12 14 18 25 28 35 oN a
Effective Depth, h (mm) uee —
70 25 23 =
80 315 29.7 g
90 355 405 354 — ol
100 393 450 45 (=)
10 433 495 641 479 —
120 472 54.0 69.9 545 g
125 49.2 56.3 72.8 58.0 .
140 551 63.0 816 68.7 =
150 59.0 675 874 102.7 76.2 -
160 63.0 720 932 109.6 131.0 84.0 (x)
170 66.9 76.5 99.0 116.4 139.2 919 g
180 70.8 810 1049 123.3 1474 100.2 -
190 74.8 855 0.7 1301 1556 108.6 (7]
200 78.7 90.0 165 1370 163.8 1n.3 E
210 944 1224 1438 172.0 202.2 126.2 o
240 108.0 139.8 1644 196.5 2311 154.2 (7]
280 1631 1918 2293 269.6 1944
320 186.4 219.2 26211 308.2 2375
350 239.7 286.6 3371 26
400 2740 3276 3852 3319
450 368.5 4334 396.0
480 3931 462.2 436.3
550 529.7 5351
600 5778 609.7
For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X
Cracked Concrete Effect-X X,
where ¢N_ = oN, (from Table 2a) Whefe¢Nu
Anchor Size, d, mo [ w2 | me Mo | ms [ m30 =ON,,
f'c (MPa) (from Table 2a)
201050 036 | o053 | os7 | o065 | 063 | 068 0.70

Bold values are at Chemset Anchor Stud nominal Depths. For Sustained Loads MULTIPLY ¢N . x 0.72 (100 years). All data relevant for Dry and Wet Holes.
For Flooded Holes MULTIPLY ¢N . x 0.63 For Non-cracked concrete X =1.

Calculate oN

ure

for both ¢N‘£E and ¢N

uce

then choose the minimum - Refer to Checkpoint 2

Table 2b-1 Concrete service temperature limits effect, tension, X _

Service temperature limits effect, tension, X | X,
where¢N
Anchor Size, d, mo | m2 [ wme [ mo M24 M30 =0N,.,
Service temperature (°C) (from Table 2a)
T1: -40°C to +40°C 1.00
T2: -40°C to +60°C 0.84 1.00
T3: -40°C to +75°C 0.26
Table 2b-2 Concrete compressive strength effect, tension, X
Non-Cracked Concrete - X X
NON-CRACKED where ¢N = ¢N__(from Tablner 2a) -
Anchor Size, d_ mo | w2z | M6 Mo | ma M30 wheregN,, =oN,..
(from Table 2a)
f'c (MPa)
20 091 091 0.87 0.87 0.83 0.83 0.79
25 095 0.95 093 093 091 091 0.88
32 100 100 100 1.00 1.00 1.00 1.00
40 105 105 107 107 109 109 112
50 109 109 114 114 120 120 125
Cracked Concrete - X X
CRACKED where ¢N = ¢N__(from T;E)Ie 2a) -
Anchor Size, d_ wio mz | we 20 M24 M30 wheredN,, =oN,.,
(from Table 2a)
f'c (MPa)
20 0.95 095 0.95 091 091 0.87 0.79
25 0.98 0.98 0.98 0.95 0.95 093 0.88
32 1.00 100 1.00 1.00 1.00 1.00 1.00
40 1.02 1.02 1.02 105 105 107 112
50 105 105 105 109 109 114 1.25
www.ramset.co.nz - 0800 RAMSET 13



Chemical Anchoring - Anchor Studs

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet EPCON" G5 Xtrem
STRENGTH LIMIT STATE DESIGN

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

ne
N Anchor size, d, M10 M12 M16 M20 M24 M30
Edge distance, e (mm)
40 047 043
45 050 045 043
50 053 048 045
g 55 056 050 047 041
60 058 052 049 043 039
65 061 055 0.51 044 040
X, =025+ 05%e/h) 70 0.64 057 053 046 042
Wheree <e<e 90 075 0.66 061 051 046 041
e = 1.5*;1" ¢ 100 081 070 0.65 054 049 043
c 115 0.89 077 0.71 059 052 046
Note: Tabled values are based on the 135 1 086 079 065 057 049
nominal effective depth, 165 1 091 0.74 0.64 054
h shown in the installation details. 187 1 0.80 0.70 058
For other values of X , please use 255 1 0.86 0
equation shown above. 315 1 081
420 1

Table 2d - Concrete anchor spacing effect, tension, X

Anchor size, d, M10 M12 M16 M20 M24 M30
Anchor spacing, a (mm)
40 0.57
45 058
50 059 0.58
55 0.60 0.58
a 60 0.61 0.59
70 0.63 0.61 059
85 0.66 0.63 0.61 0.58
— *|
Xﬂa =05 +a/(6"h) 90 0.67 0.64 0.62 0.59 057
Wherea <a<a, 140 076 0.71 069 064 061 058
a =3 170 0.1 076 073 067 063 0.60
Note: Tabled values are based on the 200 0.87 0.80 0.77 0.70 0.66 062
nominal effective depth, 210 1 091 0.86 0.76 071 0.66
h shown in the installation details. al ! e L2 e i)
For oth | X ol 375 1 0.87 0.80 0.72
or o . ervalues X , please use 510 : 090 080
equation shown above. 630 1 088
840 1
Checkpoint E Design reduced ultimate concrete tensile capacity, ¢N
ON,,. = minimum of oN__*X _*X *X *X . *X_ and oN *X *X *X *X _*X
P necr ns nc ne na ucc ner ns nc ne na
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 M6 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 19.8 295 577 871 126.2
ChemSet” Anchor Stud Grade 8.8 Carbon Steel 28.2 419 821 1239 1795 299.2
Note ¢, = 0.58 for ChemSet™ Anchor Stud A4/316 Stainless Steel
Checkpoint B Design reduced ultimate tensile capacity, oN,
¢N,, = minimum of ¢N_, oN
Check N*/¢N <1.0,
if not satisfied return to step 1
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SPECIFIERS ANCHORING R

ESOURCE BOOK

® Ramset

ChemSet EPCON" G5 Xtrem"

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN NEW ZEALAND ONLY

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

spn}s Joyouy - urioyosuy [esiway)

Anchor size, d, M10 M2 Mi6 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
45 6.2
55 91
60 108
90 200
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X
Anchor size, d, wmo | w2 | we | wmo | wma | wmp
0.70
For Non-cracked concrete X =1.0
SNEEE
N o Ui .o
SNy Table 4b - Concrete compressive strength effect, shear, X _
o - f*_(MPa) 20 25 32 40 50
v X 0.79 0.86 1 i 122
. S
O 7\'.':'_7-_ \)\ c e
Load direction effect Table 4c - Concrete load direction effect, concrete edge shear, X,
oad direction effect, -
conc. edge shear, Xy Angle, o 0-55 60 70 80 90-180
X, 1 1 1.2 15 2
/ Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X ,
Dot ele, 1.0 12 14 16 18 2.0 22 24 26 28 3.0 32
e X 100 131 1.66 2.02 241 2.83 3.26 3.72 419 4.69 520 572
-— *,
X, =ele_*Jele_
For 2 anchors 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
ale_
1.0 067 0.84 1.03 1.22 143 1.65 1.88 212 2.36 262 2.89 316
by>1.5.6 15 0.75 093 112 1.33 154 .77 200 225 250 276 303 331
- * * 2.0 0.83 1.02 122 143 165 189 212 2.38 263 290 318 346
Xve 3*e—+a ‘Ie/em 25 092 Al 1.32 154 177 200 225 250 277 3.04 332 361
6 em 3.0 1.00 1.20 142 1.64 1.88 212 2.37 2.63 290 318 3.46 3.76
35 1.30 152 175 1.99 2.24 250 276 3.04 332 361 3491
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 3 341 37 402 433 465
For 3 anchors fastening and more
*,
o150 _ 3%e +a, +a, +a, +..+a *Jele
ve 3*n*e m
m
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet EPCON" G5 Xtrem
STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, q)Vllcp (kN), ¢ =1/1.5=0.67, f' =32 MPa

Anchor size, d, mi0 M2 Mi6 M20 M24 M30
Effective depth, h (mm) 90 110 125 170 210 280
-40°C to +40°C 708 95.7 116.0 1839 2525 388.7
-40°C to +60°C 595 83.2 116.0 1839 2525 388.7
-40°C to +75°C 184 25.7 379 60.5 894 140.2

e_ |~ Shear Force

Table 4f Anchor at a corner effect, concrete edge shear, X |
Note: For e /e, >1.25, Xyg =10

Failure

Chemical Anchoring - Anchor Studs

po e Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
Concrete edges Edge distance, e, (mm)

ANCHOR AT A 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 | 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 | 081

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
¢v = ¢Vuc *chr *ch *de *Xve *XVS

urc

Checkpoint m ] ) .
Design reduced ultimate concrete pryout capacity, ¢Vurcp
¢vurcp =¢Vllcp *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 Mi12 M16 M20 M24 M30
ChemSet™ Anchor Stud Grade 5.8 Carbon Steel 1.8 175 331 499 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 m3 185.5

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V
¢V, = minimum of ¢V, OV, o OV,

Check V*/¢V <10,

if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSEtw
ChemSet EPCON" G5 Xtrem"

STRENGTH LIMIT STATE DESIGN

m Combined Loading

. Check
Checkpoint ﬂ NY/ON. + Vv, <12,
if not satisfied return to step 1

Example
Ramset™ EPCON™ G5 Xtrem™ Injection
with M16 grade 5.8 Chemset™ Anchor

Specifiy - Threaded Stud Anchors
Ramset™ EPCON™ G5 Xtrem™ 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.

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

www.ramset.co.nz - 0800 RAMSET 17
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet™ EPCON™ G5 Xtrem™

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

(Australia refer to ChemSet” Re0502™ Xtrem™ range)

GENERAL INFORMATION

Performance Related Installation Related

SOPSLe PSP OOSHO
Product A (0 B B £
ChemSet™ EPCON™ G5 Xtrem™ is a heavy duty pure Epoxy o s ) .

for anchoring threaded studs and reinforcing bar into
cracked and uncracked concrete.

*
*

P
N
-
>

Sk

Compliance Princial
European Technical Assessment - ETA-25/0648 "m_:lpa_
Design according to: Applications
- AS 5216 (formerly TS101) - Threaded Studs
- EN1992-4 (formerly ETAG0O1 Annex C, E & TR045) - Starter Bars

- Threaded Inserts

- Over-head installation
- Steel Columns

- Hand Rails

- Road Stitching

- 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

Recommended Installation Temperatures

Greater safety:

- Low odour Minimum Maximum

- VOC Compliant Substrate 5°C 40°C
Adhesive 5°C 40°C

Installation Service Temperature Limits

T1: -40°C to +40°C
T2: -40°C to +60°C
T3:-40°C to +75°C

Setting Times

Temperature of Curing time in ELapUio
base material Al dry concrete petandiiasced
concrete
5°C 75 min 30h 60 h
1. Drill recommended diameter and depth hole. 10°C 45 min 22h 44h
2. Important: For hammer drilling technique clean dust and debris from hole with 15°C 35 min 14h 28 h
stiff wire brush and blower in the following sequence: blow x 2, brush x 2, blow x 20°C 22 min 7h 1h
2, brush x 2, blow x 2. For diamond drilling technique refer to ETA-25/0648 95°C 14 min 5 0h
3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until colour P ami n ah
is orange. Insert mixing nozzle to bottom of hole. m!n
Fill hole to 2/3 the hole depth slowly, ensuring no air pockets form. 35°C 6 min 3h 6h
4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while turning. 40°C 4min 2h 45min 5h 30min

5. Allow Chemset” EPCON" G5 Xtrem" to cure as per setting times.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet™ EPCON™ G5 Xtrem™

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

Installation and performance details: ChemSet™ EPCON™ G5 Xtrem™ and Reinforcing Bar

Anchor Optimum dimensions* Reduced Characteristic Capacity #
. Drilled Hole . 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 . Tension, N Shear, ‘ -
(mm) (mm) - c - ° | thickness, b_ oA us . Concrete compressive strength, f'_
(mm) v 20 MPa 32 MPa 40 MPa
10 12 90 135 270 115 314 214 273 273 213
12 15 110 165 330 140 452 30.8 378 41.0 415
16 20 125 187 375 160 80.4 54.8 458 58.0 62.4
150 225 450 190 60.2 76.2 85.2
20 25 1256 85.7
170 255 510 215 727 919 102.8
180 270 540 215 792 100.2 12,0
25 30 196.4 1339
210 315 630 275 99.8 126.2 1411
240 360 720 320 1219 154.2 1724
32 40 3216 2193
300 450 900 380 1704 2156 2410

* 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,_and N, = Characteristic ultimate concrete tensile capacity. For value of ¢ refer to Table 2a

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 ¢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 +40°C

All data relevant for Dry and Wet Holes. For Flooded Holes MULTIPLY ¢N  x 0.65

For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ EPCON™ G5 Xtrem™ 600m| CEG5X600

Typical Engineering Properties of Grade 500 Reinforcing Bar

Rebar Size 10 12 16 20 25 32

Drilled Hole Dia, d, (mm) 12 15 20 25 30 40
Stress Area, A_(mm?) 785 113 201 314 491 804

Yield Stress, fSy (MPa) 500 500 500 500 500 500
Tensile Steel Yield Capacity, Nsy (kN) 393 56.5 100.5 1570 2455 402.0

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

www.ramset.co.nz - 0800 RAMSET 19
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet Reo 502 Xtrem™

CHEMICAL INJECTION - NON-CRACKED & CRACKED CONCRETE

AVAILABLE IN AUSTRALIA ONLY

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

250 =

200 =

150 =

100 =

50

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
-f'c=32MPa

20

o
N
ol

150 200 250

Design shear action effect, V* (kN)

300

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

Anchor size, d, 10 12 16 20 24 32
Min. Anchor Spacing - a, 40 50 70 85 90 140
Min. Edge Distance - e, 40 40 45 55 60 90

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 to 32

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

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

20
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet Reo 502" Xtrem™

STRENGTH LIMIT STATE DESIGN

AVAILABLE IN AUSTRALIA ONLY

Verify concrete tensile capacity - per anchor
Table 2a Reduced characteristic ultimate concrete tensile capacity, oN . (kN), ¢, =1/1.5 = 0.67,f' = 32 MPa

Combined pull-out and concrete cone resistance - 9N
Rebar Size, d, 10 2 16 20 % 32 c;"c_'ette Cone

Drilled Hole Dia, d, (mm) 12 15 20 25 30 40 es::Nance

Effective Depth, h (mm) e
70 213 24.3
80 243 29.7
90 213 336 354
100 30.4 373 41.5
110 334 4.0 479
120 36.4 448 59.3 545
125 38.0 46.6 61.8 58.0
140 42.5 52.2 69.2 68.7
150 45,6 56.0 741 92.6 76.2
160 48,6 59.7 79.0 98.8 84.0
170 516 63.4 84.0 105.0 9.9
180 54.7 672 88.9 .2 135.6 100.2
190 577 70.9 93.9 173 1431 108.6
200 60.7 74.6 98.8 1235 150.7 n73
210 783 103.7 129.7 158.2 126.2
240 89.5 118.6 148.2 180.8 2411 154.2
270 133.4 166.7 203.4 2712 184.0
280 138.3 172.9 2109 2813 194.4
300 148.2 185.3 226.0 301.4 2156
320 15811 1976 2411 3214 2375
350 2161 263.7 351.6 271.6
400 2470 3014 401.8 3319
450 339.0 452,0 396.0
480 361.6 482.2 436.3
560 562.5 549.7
640 642.9 671.7

For optimised performance data, including performance based on diamond drilling technique, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X
Cracked Concrete Effect-X X,
where N = ¢N__(from Table 2a)
Rebar Size, d, 0w | 2 | 1w | 2 | a | 3 wheregh,, =¢N,,
o (MPa) (from Table 2a)
201050 o | om [ onm | o | om [ os 070

Bold values are at Chemset Anchor Stud nominal Depths. For Sustained Loads MULTIPLY ¢N . x 0.72 (100 years) All data relevant for Dry and Wet Holes.
For Flooded Holes MULTIPLY ¢N x 0.65. For Non-cracked concrete X _ =1.0.

Calculate ¢N  for both ¢N
Table 2b-1 Concrete service temperature limits effect, tension, X

ns

and ¢N__then choose the minimum - Refer to Checkpoint 2

ucp uce

abeloyauy Jeg buiaiojuidy - burioyauy jeanway)

Service temperature limits effect, tension, X | X,
where ¢N, = ¢Nm (from Table 2a) whereoN_ =oN
Rebar Size, d, 10 12 | 16 | 20 | 2% 32 (from Table 2a)~
Service temperature (°C)
T1: -40°C to +40°C 1.00
T2: -40°C to +60°C 0.84 100
T3: -40°C to +75°C 0.25
Table 2b-2 Concrete compressive strength effect, tension, X
Non-Cracked Concrete - X X
NON-CRACKED where ¢N = ¢N__(from Tabl'; 2a) -
Anchor Size, d_ 0 | ® | 1w | 2 | = 2 wheregN, =oN,.,
(from Table 2a)
f'c (MPa)
20 100 098 098 0.98 0.95 0.95 0.79
25 100 0.99 0.99 0.99 0.97 0.97 0.88
32 100 1.00 1.00 1.00 1.00 1.00 1.00
40 100 101 101 1.01 102 102 112
50 100 1.02 1.02 1.02 1.04 1.04 125
Cracked Concrete - X X
CRACKED where ¢N = ¢N__(from Ta'l‘i)le 2a) -
Anchor Size, d, 10 2 | ® | 0 | = 2 where¢N, =oN,.,
(from Table 2a)
f'c (MPa)
20 095 0.95 0.95 0.91 0.88 0.87 0.79
25 0.97 0.97 0.97 0.95 0.94 0.93 0.88
32 100 100 1.00 1.00 1.00 1.00 1.00
40 1.02 1.02 1.02 104 104 107 112
50 104 104 1.04 1.09 1.09 114 1.25

www.ramset.co.nz - 0800 RAMSET
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

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

N ne
Anchor size, d, 10 12 16 20 25 32
Edge distance, e (mm)
40 047 043
45 050 045 043
50 053 048 045
€ 55 0.56 050 047 041
60 058 052 049 043 039
. 65 0.61 055 0.51 044 040
X, =025+05%e/h) 70 064 057 053 046 042
Wheree <e<e, 90 0.75 0.66 061 0.51 046 040
g, =15%h 100 0.81 0.70 0.65 054 049 042
Note: Tabled values are based on the 115 0.83 0.77 0n 0.59 052 044
nominal effective depth, 135 L 086 079 065 0.57 048
h shown in the installation details. 165 1 091 07 064 053
187 1 0.80 0.70 056
For other values of X , please use 255 1 0.86 0,68
equation shown above. 315 1 0.78
450 1

Table 2d - Concrete anchor spacing effect, tension, X

Anchor size, d, 10 12 16 20 25 32
Anchor spacing, a (mm)
40 0.57
45 0.58
50 059 0.58
F) 55 0.60 0.58
60 0.61 0.59
. 70 0.63 0.61 0.59
X, = 05 +a/(6"h) 8 066 063 061 058
Wherea <a<a, 90 0.67 0.64 0.62 059 057
a = 3*h 140 0.76 0.71 0.69 0.64 061 0.58
Note: Tabled values are based on the 170 081 0.76 073 067 063 059
: . 200 0.87 0.80 0.77 0.70 0.66 0.61
nominal effective depth,
h sh in the inst ﬁ tion detail 270 1 091 0.86 0.76 0.71 0.65
shown in the installation details. 330 1 094 082 076 068
For other values X , please use 375 1 087 080 071
equation shown above. 510 1 090 078
630 1 0.85
900 1
Checkpoint H Design reduced ultimate concrete tensile capacity, oN__
(I)NUI'C = minimum Of ¢Nucp *chr *XIIS *XHC *Xne *Xna and ¢NLICC *XI'ICI' *XIIS *ch *Xne *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 314 452 804 1256 1964 3216
. Design reduced ultimate tensile capacity, N
Checkpoint gn redt pacity, 6N,
¢N,, = minimum of $N_, ON
Check N*/¢N,, 1.0,
if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

ChemSet™ EPCON™ G5 Xtrem™
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 41
45 6.3
55 91

60 1n.2
90 213

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X

Anchor size, d, o | o2 | e | 2 | x5 | =
X 0.70

ver

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
0:
L Table 4c - Concrete load direction effect, concrete edge shear, X ,
Angle, o° 0-55 60 70 80 90-180
Load direction effect, X 1 L1 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 18 2.0 2.2 24 2.6 2.8 3.0 3.2

bz>1,5.8 X, 1.00 131 1.66 2.02 241 2.83 3.26 3.72 419 4.69 5.20 572

X, =ele_*Jele_

ve

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 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 2.62 2.89 316
15 0.75 0.93 112 133 154 1.77 2.00 2.25 250 2.76 3.03 331
Xve= J*e+a *Je/em 2.0 0.83 1.02 1.22 143 165 1.89 212 2.38 2.63 290 318 346
6*e 2.5 0.92 m 1.32 154 1.77 2.00 2.25 2.50 2.77 3.04 3.32 361
m 3.0 1.00 120 142 1.64 1.88 212 237 2.63 290 318 3.46 3.76
35 130 152 1.75 199 2.24 2.50 2.76 3.04 332 361 391
4.0 1.62 1.86 210 2.36 2,62 2.89 317 346 375 4.05
45 196 2.21 247 2.74 3.02 331 3.60 3.90 4.20
5.0 233 259 287 315 344 374 4.04 4.35
5.5 27 299 3.28 37 4.02 4.33 465
6.0 2.83 3n 341 3N 4.02 4.33 465

For 3 anchors fastening and more

*
- 3*e +a, +a, +a, +..+a *Jele
ve 3*n*e m
m
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSElw

ChemSet™ EPCON™ G5 Xtrem™
STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V o (kN), ¢ =1/1.5=0.67, f' =32 MPa

Rebar size, d, 10 12 16 20 25 32
Effective depth, h (mm) 90 110 125 170 210 300
T1: -40°C to +40°C 54,7 821 116.0 1839 2525 4311
T2: -40°C to +60°C 459 689 103.7 1764 252.5 4311
&1, | o ShearForce T3: -40°C to +75°C 13.7 20.5 30.9 525 824 150.7

. Table 4f Anchor at a corner effect, concrete edge shear, X |
Failure

&% Note: For e /e, > 1.25, Xys = 1.0

o

=)

@

}

[

=

[T}

=

=

T

@

(=]

>

=

o L=

=) Conrete edges Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900

"E ANCHOR AT A CORNER -

— Edge distance, e (mm)

[}

o 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032

1 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032

g’ 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

_g 60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034

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

E: 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

8 300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049

E 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

S 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 | 0.86

Checkpoint m Design reduced ultimate concrete edge shear capacity, ¢V, _
¢Vurc = ¢vuc X cr *xvc *de *Xve *Xvs

v

Checkpoint m Design reduced ultimate concrete pryout capacity, ¢Vurcp
¢Vurcp =dﬂ’ucp *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 1339 219.3

Checkpoint E Design reduced ultimate shear capacity, ¢V
oV, = minimum of ¢V, , oV, ., OV,

Check V*/¢V <10,

if not satisfied return to step 1
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SPECIFIERS ANCHORING RESOURCE BOOK @ RamSEtw
ChemSet™ EPCON™ G5 Xtrem™

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint E Check

N*/ON_ +V*/oV <12,
if not satisfied return to step 1

Example
Ramset™ EPCON™ G5 Xtrem™ Injection

Specify - Reinforcing Bar
Anchorage

with 16mm grade 500 Rebar
Drilled hole depth to be 125 mm.

To be installed in accordance with
Ramset Installation Instructions.

Ramset™ EPCON™ G5 Xtrem™ 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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Fire Rated Anchoring Systems

® Ramset

Excerpt p349-352

AVAILABLE IN NEW ZEALAND ONLY

(Australia refer to ChemSet™ Re0502™ Xtrem™ range)

SPECIFIERS ANCHORING RESOURCE BOOK

Chemset™ EPCON™ G5 Xtrem™

FIRE RATED CHEMICAL ANCHOR

GENERAL INFORMATION

Performance Related Installation Related

OS2 PO QOOOCITI

Product
FIRE TESTED m zﬁoR :é;ﬁ;‘; 'g’sﬁ%

ChemSet™ EPCON™ G5 Xtrem™ is a heavy duty pure Epoxy for anchoring
threaded studs and reinforcing bar into cracked and uncracked concrete.

FLOODED HOLE
'APPROVED

Compliance

European Technical Assessment - ETA-25/0647 and ETA-25/1142

Design according to:

- AS 5216 (formerly TS101)

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

- Fire Design according to EN 1992-1-1 and EN 1992-1-2.

- 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
- Threaded Studs

- Starter Bars

- Threaded Inserts

- Over-head installation

- Steel Columns

- 120 year working Life - Hand Rails
- Fire tested to European Assessment Document - Road Stitching
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

- Suitable for contact with drinking water

Recommended Installation Temperatures

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
-40°C to +75°C
! Setting Times
: A':‘ Rk Temperature of . Curing time in LD 1]
‘-9 . OF base material Cellre dry concrete R
concrete
1. Drill recommended diameter and depth hole. 5°C 75 min 30h 60h
2. Important: For hammer drilling technique clean dust and debris from hole with stiff 10°C 45min 22h 44h
wire brush and blower in the following sequence: blow x 2, brush x 2, blow x 2, 15°C 35min 14h 28h
brush x 2, blow x 2. 20°C 22 min 7h 14h
3. Screw rr:ixing no.zz.le onto |car’[rigge and ?Lsplense adhesive to waste until colour is 25°C 14 min 5h 10h
orange. Insert mixing nozzle to bottom of hole. " -
Fill hole to 2/3 the hole depth slowly, ensuring no air pockets form. 300(: 8 m!n h 8h
4. Insert Ramset” ChemSet” Anchor Stud/rebar to bottom of hole while turning. 35°C 6 m!n 3h . 6h .
5. Allow Chemset™ EPCON" G5 Xtrem™ to cure as per setting times. 40°C 4 min 2h 45min 5h 30min

26
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

Chemset™ EPCON™ G5 Xtrem™
FIRE RATED CHEMICAL ANCHOR

Installation Details

™ ™ ™ H H H “
ChemSet™ EPCON™ G5 Xtrem™ with Reinforcing Bar 5
Anchor size, d, (mm) Drilled hole diameter, d, (mm) -
10 12 1
(1]
12 15 a
16 20 =
20 25 =
=
24 30 (=)
25 30 =.
28 35 .3
32 40 (7]
36 45 ~t<n
40 50 @
3
»n
DESCRIPTION AND PART NUMBERS
Description Cartridge Size Part No.
ChemSet™ EPCON™ G5 Xtrem™ 600 ml CEG5X600

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) 12 15 20 25 30 30 35 40 45 50

Stress area, A_ (mm?) 785 13 201 314 452 491 616 804 | 1020 | 1260

Yield stress, fsy (MPa) 500 500 500 500 500 500 500 500 500 500
Tensile steel yield capacity, N = N_ " (kN) 393 | 565 | 1005 | 1570 | 226.0 | 2455 | 308.0 | 402.0 | 509.0 | 628.0
Design tensile steel resistance ¢N  (kN) 314 | 452 | 804 | 1256 | 1808 | 1964 | 2464 | 3216 | 4072 | 5024

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

Chemset™ EPCON™ G5 Xtrem™
FIRE RATED CHEMICAL ANCHOR

Reinforcing Bar Anchored with ChemSet™ EPCON™ G5 Xtrem™

(7]
dE.) Embedment
7 F
(7
> Slab A : /| SlabB —_—>
(7] | Min. Concrete Cover
m . .
E Fire Side
= - Fire resistance duration = 30 minutes
-S For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength f'_ = 20 MPa
E Rebar _Hole *Min. ) i . i . i i
Size | Diameter | Concrete **Design reistance in accordance with Eurocode 2 for fire duration 30 minutes - R, ; (kN)
= (mm) Cover(mm) 4
2 " " 50 332 | 498 | 664 | 830 | 996 | 162 | 13.28 | 1494 | 1659 | 18.25 | 19.91 | 23.23 | 26.55 | 29.87
[~ 70 763 | 145 | 1526 | 19.08 | 22.89 | 26.71 | 30.52 | 31.42 | 31.42 | 31.42 | 31.42 | 31.42 | 31.42 | 31.42
(= = " - 50 398 | 597 | 797 | 996 | 195 | 1394 | 1593 | 1792 | 1991 | 21.91 | 23.90 | 2788 | 31.86 | 35.84
(-4] 70 916 | 1373 | 1831 | 22.89 | 2747 | 32.05 | 36.63 | 4120 | 45.24 | 45.24 | 45.24 | 45.24 | 45.24 | 45.24
E - 7 50 797 | 1062 | 13.28 | 1593 | 1859 | 21.24 | 23.90 | 26.55 | 29.21 | 31.86 | 3717 | 42.48 | 4779
70 18.31 | 2442 | 30.52 | 36.63 | 42.73 | 48.83 | 54.94 | 61.04 | 6715 | 73.25 | 80.42 | 80.42 | 80.42
" 2 50 13.28 | 1659 | 1991 | 23.23 | 26.55 | 29.87 | 3319 | 36.51 | 39.83 | 46.47 | 5310 | 59.74
70 3052 | 3815 | 4578 | 5341 | 61.04 | 68.67 | 76.30 | 83.93 | 9156 |106.83 | 122.09 | 125.66
. - 50 19.91 | 2390 | 2788 | 31.86 | 35.84 | 39.83 | 43.81 | 4779 | 5576 | 63.72 | 71.69
70 4578 | 5494 | 6410 | 73.25 | 8241 | 9156 |100.72 | 109.88 | 128.19 | 146.50 | 164.82
% 30 50 2074 | 24.89 | 29.04 | 3319 | 3734 | 4149 | 4564 | 49.78 | 58.08 | 66.38 | 74.68
70 4769 | 5723 | 66.77 | 76.30 | 8584 | 95.38 | 104.92 | 114.46 | 133,53 | 152,61 | 171.68
7 - 50 2788 | 32.53 | 3717 | 4182 | 4647 | 5111 | 5576 | 6505 | 74.34 | 83.64
70 6410 | 7478 | 8546 | 9614 |106.83 | 1751 | 12819 | 149.56 | 170.92 | 192.29
2 10 50 3717 | 4248 | 4779 | 5310 | 58.41 | 63.72 | 74.34 | 8497 | 9559
70 85.46 | 9767 | 109.88 | 122.09 | 134.30 | 14650 | 170.92 | 195.34 | 219.76
T e 50 482 | 4779 | 53.77 | 59.74 | 6572 | 7169 | 83.64 | 9559 | 10753
70 9614 |109.88 | 123.61 | 13735 | 151.08 | 164.82 | 192.29 | 219.76 | 247.23
10 5 50 46.47 | 5310 | 59.74 | 66.38 | 73.02 | 79.66 | 92.93 | 106.21 | 119.48
70 106.83 | 122.09 | 13735 | 152.61 | 16787 | 18313 | 213.65 | 244.17 | 274.69
Embedment (mm) 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | 900

*Note: Minimum concrete cover based on minimum slab thickness of 200mm according to Eurocode 2 Part 1.2 (EN 1992-1-2)
**Note: Performance data based on hammer drilling technique. For data using core drilling technique, please refer to Ramset Engineer.
Bold values depicts design tensile steel resistance governs.

m Fire resistance duration = 60 minutes
For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength f_ = 20 MPa

-

Rseil;gr DiaHr:Ieeter Comlrnéte **Design reistance in accordance with Eurocode 2 for fire duration 60 minutes - R, (kN)
mm Cover(mm) g

T " 80 364 | 547 | 729 | 9m | 1093 | 1276 | 1458 | 16.40 | 18.22 | 20.04 | 21.87 | 2551 | 2915 | 31.42

100 6.60 | 991 | 13.21 | 1651 | 19.81 | 2312 | 2642 | 29.72 | 31.42 | 3142 | 3142 | 3142 | 3142 | 3142

" 5 80 437 | 656 | 875 | 1093 | 1312 | 1531 | 1749 | 19.68 | 21.87 | 24.05 | 26.24 | 30.61 | 34.99 | 39.36

100 793 | 1.89 | 1585 | 19.81 | 2378 | 27.74 | 3170 | 35.67 | 39.63 | 43.59 | 45.24 | 45.24 | 45.24 | 45.24

. o 80 8.75 | 1166 | 1458 | 1749 | 2041 | 23.32 | 26.24 | 2915 | 32.07 | 34.99 | 40.82 | 46.65 | 52.48

100 15.85 | 2113 | 2642 | 3170 | 36.99 | 42.27 | 4755 | 52.84 | 5812 | 63.40 | 73.97 | 80.42 | 80.42

2 25 80 1458 | 1822 | 21.87 | 2551 | 2915 | 32.80 | 36.44 | 40.09 | 43.73 | 51.02 | 58.31 | 65.60

100 2642 | 33.02 | 39.63 | 46.23 | 52.84 | 59.44 | 66.05 | 72.65 | 79.26 | 92.46 | 105.67 | 118.88

- @ 80 21.87 | 26.24 | 30.61 | 3499 | 39.36 | 43.73 | 4810 | 5248 | 6122 | 69.97 | 78.72

100 39.63 | 4755 | 5548 | 63.40 | 71.33 | 79.26 | 8718 | 9511 | 110.96 | 126.81 | 142.66

’s 30 80 22.78 | 2733 | 31.89 | 36.44 | 41.00 | 4555 | 5011 | 54.66 | 63.78 | 72.89 | 82.00

100 4128 | 4953 | 5779 | 66.05 | 74.30 | 8256 | 90.81 | 99.07 | 115.58 | 132.09 | 148.60

T = 80 3061 | 3571 | 40.82 | 4592 | 51.02 | 5612 | 6122 | 7143 | 8163 | 91.84

100 5548 | 64.73 | 73.97 | 83.22 | 92.46 | 101.71 | 110.96 | 129.45 | 147.94 | 166.44

0 20 80 40.82 | 46.65 | 52.48 | 58.31 | 6414 | 69.97 | 8163 | 93.29 | 104.96

100 73.97 | 8454 | 9511 | 10567 | 116.24 | 126.81 | 147.94 | 169.08 | 190.21

= " 80 4592 | 52.48 | 59.04 | 65.60 | 7216 | 78.72 | 91.84 |104.96 | 118.08

100 83.22 | 9511 | 10700 | 118.88 | 130.77 | 142.66 | 166.44 | 190.21 | 213.99

20 50 80 5102 | 58.31 | 65.60 | 72.89 | 8017 | 8746 |102.04 | 116.62 | 13119

100 92.46 | 10567 | 118.88 | 132.09 | 14530 | 158.51 | 184.93 | 211.35 | 237.77

Embedment (mm) 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 700 | 800 | 900

*Note: Minimum concrete cover based on minimum slab thickness of 200mm according to Eurocode 2 Part 1.2 (EN 1992-1-2)
**Note: Performance data based on hammer drilling technique. For data using core drilling technique, please refer to Ramset Engineer.
Bold values depicts design tensile steel resistance governs.

Note: Design resistance is based on 20 MPa concrete strength. For values in higher concrete strengths, and design optimisation,
please refer to Ramset iExpert Anchor Software.
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Chemset™ EPCON™ G5 Xtrem™
FIRE RATED CHEMICAL ANCHOR

Reinforcing Bar Anchored with ChemSet™ EPCON™ G5 Xtrem™

-
Embedment 3
F X
Slab A slabB| —» o
1 [
T Min. Concrete Cover (1°]
Fire Side .
L] - - L] >
m Fire resistance duration = 90 minutes =
For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength f' = 20 MPa g'
i -
Rebar |  Hole | Min. o , o =
Size | Diameter | Concrete **Design reistance in accordance with Eurocode 2 for fire duration 90 minutes - R, (kN) —]
(mm) Cover(mm) g (7<)
10 2 90 4,05 539 6.74 8.09 944 10.79 1214 | 1349 | 1484 | 1618 | 18.88 | 2158 | 2428 | 2697 (7]
100 5.28 703 8.79 1055 | 1231 1407 | 1583 | 1759 | 19.34 2110 | 2462 | 2814 | 3142 | 3142 ﬁ
2 5 90 4.86 6.47 8.09 9.7 133 | 1295 | 1457 | 1618 1780 | 1942 | 2266 | 2590 | 2913 | 3237 3
100 6.33 844 | 1055 | 1266 | 1477 | 1688 | 18.99 2110 2321 | 2532 | 2954 | 3376 | 3798 | 4220
% 20 90 863 10.79 | 1295 1511 1726 1942 | 2158 | 2374 | 2590 | 3021 | 3453 | 3884 | 4316 5
100 .25 1407 | 1688 | 1970 | 2251 | 2532 | 2814 | 3095 | 33.76 | 3939 | 4502 | 50.65 | 56.27
20 25 90 1349 1618 | 1888 | 2158 | 2428 | 2697 | 2967 | 3237 | 3776 | 4316 | 4855 | 5395
100 1759 2110 | 2462 | 2814 | 3165 | 3517 | 3869 | 4220 | 4924 | 56.27 | 63.31 | 70.34
21 30 90 1942 | 2266 | 2590 | 2913 | 3237 | 3561 | 3884 | 4532 | 5179 | 5827 | 6474
100 25632 | 2954 | 3376 | 3798 | 4220 | 4642 | 5065 | 59.09 | 6753 | 7597 | 8441
25 30 90 2023 | 2360 | 2697 | 3035 | 3372 | 3709 | 4046 | 4721 | 53.95 | 60.69 | 6744
100 2638 | 3077 | 3517 | 3957 | 4396 | 4836 | 5276 | 6155 | 7034 | 7913 | 8793
28 35 90 2644 | 3021 | 3399 | 3776 | 4154 | 4532 | 5287 | 6042 | 6798 | 7553
100 3447 | 3939 | 4431 | 4924 | 5416 | 59.09 | 6893 | 7878 | 88.63 | 9848
» 0 90 3453 | 3884 | 4316 | 4748 | 5179 | 6042 | 69.05 | 7769 | 86.32
100 4502 | 5065 | 5627 | 6190 | 6753 | 7878 | 90.04 | 10129 | 11255
% . 90 3884 | 4370 | 4855 | 5341 | 5827 | 6798 | 7769 | 8740 | 97
100 5065 | 56.98 | 6331 | 69.64 | 7597 | 8863 | 10129 | 11395 | 126.61
0 50 90 4316 | 4855 | 5395 | 5934 | 64.74 | 7553 | 86.32 | 971 | 10790
100 5627 | 6331 | 7034 | 7737 | 8441 | 9848 | 1255 | 12661 | 14068
Embedment (mm) 150 200 250 300 350 400 450 500 550 600 700 800 900 1000
*Note: Minimum concrete cover based on minimum slab thickness of 200mm according to Eurocode 2 Part 1.2 (EN 1992-1-2)
**Note: Performance data based on hammer drilling technique. For data using core drilling technique, please refer to Ramset Engineer.
Bold values depicts design tensile steel resistance governs
Fire resistance duration = 120 minutes
For Reinforcing Bar Steel Grade - 500 MPa and Concrete cylinder compressive strength f'_ = 20 MPa
Rebar _Hole *Min. i i i i i i )
Size | Diameter | Concrete **Design reistance in accordance with Eurocode 2 for fire duration 120 minutes - R, . (kN)
(mm) Cover(mm) 4
0 ° 90 3.64 455 547 6.38 729 8.20 amn 1002 | 1093 | 1275 | 1457 | 1640 | 1822 | 20.04
100 4.64 580 6.96 812 9.28 1044 | M60 | 1276 | 1392 | 1624 | 1856 | 20.88 | 23.20 | 2552
2 5 90 4371 547 6.56 765 8.74 9.84 1093 | 12,02 1312 | 1530 | 1749 1967 | 2186 | 24.05
100 557 6.96 8.35 9.74 13 1263 | 1392 | 1631 1670 | 1948 | 2227 | 2505 | 2784 | 30.62
" 2 90 729 | 874 | 1020 | 166 | 1312 | 1457 | 1603 | 1749 | 2040 | 2332 | 2623 | 2915 | 32.06
100 9.28 113 1299 | 1485 | 16.70 | 1856 | 2041 | 2227 | 2598 | 29.69 | 3340 37 4083
” . 90 1093 | 1275 | 1457 | 1640 | 1822 | 2004 | 2186 | 2550 | 2915 | 3279 | 3643 | 40.08
100 1392 | 1624 | 1856 | 20.88 | 2320 | 2552 | 2784 | 3247 | 37 | 4175 | 4639 | 5103
o 30 90 1530 | 1749 1967 | 2186 | 2405 | 2623 | 3060 | 3498 | 3935 | 4372 | 48.09
100 1948 | 2227 | 2505 | 2784 | 3062 | 3340 | 3897 | 4454 | 5010 | 5567 | 6124
25 30 90 1594 | 1822 | 2049 | 2277 | 2505 | 2733 | 3188 | 3643 | 4099 | 4554 | 5010
100 2030 | 2320 | 2610 | 29.00 | 3189 | 3479 | 4059 | 4639 | 5219 | 5799 | 63.79
28 35 90 2040 | 2295 | 2550 | 2805 | 3060 | 3571 | 4081 | 4591 51.01 56.11
100 2598 | 2923 | 3247 | 3572 | 3897 | 4546 | 5196 | 5845 | 6495 | 7144
32 . 90 2623 | 2915 | 3206 | 3498 | 4081 | 46.64 | 5247 | 5829 | 6412
100 3340 3m 4083 | 4454 | 5196 | 59.38 | 6680 | 7423 | 8165
6 45 90 2951 | 3279 | 3607 | 3935 | 4591 | 5247 | 5902 | 6558 | 7214
100 3758 | 4175 | 4593 | 5010 | 5845 | 66.80 | 7516 | 8351 | 9186
40 50 90 3279 | 3643 | 40.08 | 4372 | 5101 | 5829 | 6558 | 72.87 | 8016
100 4175 | 4639 | 5103 | 5567 | 6495 | 7423 | 8351 | 9278 | 102.06
Embedment (mm) 200 250 300 350 400 450 500 550 600 700 800 900 1000 1100

*Note: Minimum concrete cover based on minimum slab thickness of 200mm according to Eurocode 2 Part 1.2 (EN 1992-1-2)
**Note: Performance data based on hammer drilling technique. For data using core drilling technique, please refer to Ramset Engineer.

Note: Design resistance is based on 20 MPa concrete strength. For values in higher concrete strengths, and design optimisation,
please refer to Ramset iExpert Anchor Software.
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Fire Rated Anchoring Systems

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet™ EPCON™ G5 Xtrem™

FIRE RATED CHEMICAL ANCHOR - ANCHOR STUDS

(Australia refer to ChemSet™ Re0502™ Xtrem™ range)

GENERAL INFORMATION

Performance Related Material Specification Installation Related

PO6262 0290 oP AP VOISOV
Product
DErESS

EPCON" G5 Xtrem" is a heavy duty pure Epoxy for anchoring
threaded studs and reinforcing bar into cracked and
uncracked concrete.

Compliance

European Technical Assessment ETA-25/0648
Design according to:

- AS 5216 (formerly TS101)

EN 1992-4 (formerly ETAGOOT Annex C, E & TR045) PrmCIpaI

Fire Design according to fire performance data published in ETA-25/0648 Appllcatlons
Use enclosed data for simplified calculation method Threaded Studs
Use Ramset™ iExpert Anchor Software for optimised calculation or where a . Starter Bars

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
Suitable for contact with drinking water

- Threaded Inserts

- Over-head installation
- Steel Columns

- Hand Rails

- Road Stitching

L LB L b

Recommended Installation Temperatures

: t Il t Minimum Maximum
nstallation Substrate 5°C 40°C
Adhesive 5°C 40°C

Service Temperature Limits
TI: -40°C to +40°C
T2: -40°C to +60°C

Setting Times

Temperature of Gel Time Curing time in v&l;r::]%tf';:: dI: d
1. Drill recommended diameter and depth hole. base material dry concrete
e ) . concrete
2. Important: For hammer drilling technique clean dust and debris from hole - -
with stiff wire brush and blower in the following sequence: blow x 2, brush x 2, 5C » ml'n 30h 60h
blow x 2, brush x 2, blow x 2. 10°C 45 min 22h 44h
3. Screw mixing nozzle onto cartridge and dispense adhesive to waste until 15°C 35min 14h 28h
colour is orange. 20°C 22 min 7h 14h
Insert mixing nozzle to bottom of hole. 25°C 14 min 5h 10h
Fill hole to 2/3 the hole depth slowly, ensuring no air pockets form. 30 8 min h ah
4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole while turning. 5T 6 min ah o
5. Allow Chemset™ EPCON" G5 Xtrem™ to cure as per setting times. - - -
) 40°C 4 min 2h 45min 5h 30min
6. Attach fixture.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
ChemSet™ EPCON™ G5 Xtrem™

FIRE RATED CHEMICAL ANCHOR - ANCHOR STUDS

Installation and fire performance details: ChemSet” EPCON™ G5 Xtrem™ and Gr 5.8 ChemSet™ Anchor Studs

-
“
. (4]
. . . " . Characteristic values of resistance to tension loads in 20 MPa to 50 -
Installation Details Optimum dimensions MPa concrete strength - N,,_, (kN) per anchor * 2
Anchor size, d, Anchor @
Drilled hole | Fixture hole X Tightening . Anchor Fire reistance | Fire reistance | Fire reistance | Fire reistance (=8
(mm) effective Edge distance
diameter, diameter, depth torque, 5 () ‘| spacing, duration = duration = duration = duration = g
d, (mm) d, (mm) h (mm) T (Nm) © a (mm) 30 Min. 60 Min. 90 Min. 120 Min. g-
M10 12 12 90 20 135 270 0.87 0.27 0.01 N/A 2
M12 14 14 10 30 165 330 2.56 1.01 0.46 0.08 E
(3=}
M16 18 18 125 60 187 375 425 17 0.82 0.23 PP
150 225 450 818 349 193 107 ﬁ
M20 25 22 120 -
170 255 510 12.92 577 346 2.25 (1-]
160 240 480 9.92 423 2.29 123 5
M24 28 26 150
210 315 630 26.77 12.53 773 544
M30 35 33 280 180 420 840 68.59 35.06 22.79 15.484#

*Note:

Data is valid for Grade 5.8 ChemSet™ Anchor Studs

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.

Data is based on a minimum concrete substrate thickness of 2 x h (2 x effective depth).

Data is based on service temperature limit T1: -40°C to +40°C. For performance data on other service temperature limits, please contact your local Ramset™ engineer.

#Note:
M30 data for 120min is based on steel failure of the ChemSet™ Anchor Stud,

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ EPCON™ G5 Xtrem™ 600 ml CEG5X600

ENGINEERING PROPERTIES
ChemSet” Anchor Studs

Grade 5.8 ChemSet™ Anchor Studs
. Shank Yield
Anchor Size:d, | iameter, d, A:rae(s::’z) Strengthf | UTSf MPa
(mm) MPa
M10 8.2 52.8 430 540
M12 10.0 785 430 540
M16 14.0 1539 420 520
M20 172 2324 420 520
M24 20.7 3365 420 520
M30 - - - -
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Customer service

Ramset™ Australia

Sales, Orders and Enquiries

Tel: 1300 780 063

Email:  enquiry@ramset.com.au
Web:  www.ramset.com.au

Ramset”New Zealand

Sales, Orders and Enquiries

Tel: 0800 RAMSET (726738)
Email:  info@ramsetreid.co.nz
Web:  www.ramset.co.nz

Ramset™ 1 Ramset 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 is suitable for intended use prior
to purchase.

ITW Australia Pty Ltd ABN 63 004 235 063 trading as Ramset™

© Copyright 2026. ™ Trademarks of Cetram Pty. Ltd. Used under license by Ramset™

Important Disclaimer: Any engineering information or advice (“Information”) provided by Ramset™
inthis d isissued in d: with a prescribed standard, 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.
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