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Use Conditions

e |nstallation in reinforced and un-reinforced
concrete C20/25 to C50/60. for Post Installed
Rebar @8-32 mm

e For hammer/compressed air drilled holes

e Installationin dry and wet holes

¢ Not to be installed in flooded holes.

e Fire Rated

e Pre-qualified in accordance with AEFAC
technical note for post-installed rebar

Typical Applications
e |nfrastructure construction (Roads, viaducts,
harbours, high rise construction)

Installation Procedures
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Concrete Temperature °C +10to + 14 +1510 +19 +20to +29 +30 to +40

Curing Times!
Processing Time 50 min 25min 15min
Curing Time Dry Holes 5h 35h 2N
Curing Time Wet Holes 10h /h 4h

D Cartridge Temperature must be between +5°Cand +40°C.
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10 min 6 min 3min 2 min
1R 40 min 30 min 30 min
2h 80 min 60 min 60 min
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Material Properties

UV resistance Pass
Watertightness DINEN12390-8 Pass
Temperature stability <160°C
Density 178kg/dm?
Compressive strength DIN EN 196-1 122N /mm?
Tensile strength DINENISO527-2 149N/ mm?
Flexural strength DIN EN 196-1 222N/ mm?
£ modulus DINENISO 527-2 8300N/mm?
Shrinkage DIN 52450 <02%
Hardness Shore A DIN ENISO 868 976
Electrical resistance DINIEC93 72x108Qm
Thermal conductivity DINEN993-15 1.06 W/mK
Thermal heat capacity DIN EN §93-15 1090 J/kgK

Chemical Resistance

Chemical Agent Not Resistant
10 a

Acetic acid

Acetone 100 .
Ammonia, aqueous solution 5 o

Benzyl Alcohol 100 .
Chlorinated lime 10 G

(itric acid 10 .

Chlorine water, swimming pool all o

Demineralized Water 100 .

Diesel oil 100 G

Ethanol 100 .
Ethyl Acetate 100 J
Formic acid 100 .
Fuel Oil 100 G

Gasoline (premium grade) 100 .

Glycol (Ethylene glycol) 100 U
Hydraulic fluid 100 .

Hydrogen peroxide 10 J
Isopropyl alcohol 100 U
Lactic acid 10 .

Linseed oil 100 .

Lubricating oil 100 o

Nitric acid 10 U
Methanal 100 .
Phosphoric acid 10 .

Potassium Hydroxide ph 13.2 100 o

Salt (Calcium Chloride) 100 .

Sea water, salty 100 o

Sodium carbonate 10 .

Sulfuric acid 10 G

Results shown in the table are applicable to brief periods of chemical contact with full cured adhesive (e.g. temporary contact with adhesive during a spill).
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Design Guidelines for Post-Installed Rebar Connections.

This document provides the design provisions and load tables for Post-installed Rebar Connections designed in accordance with AS3600:2009
Section 13.1.2 and AEFAC technical note - Post Installed Rebar Connections. To ensure post installed rebar performance is similar to that of cast-in
rebar as outlined in AS3600:2009 only adhesive systems that are prequalified according to EGTA TROZ3 shall be used.

The embedment length of post-installed rebars should not be less than the development length obtained from equation (A) as highlighted below
andinAS3600131.2.2

The development length (L, ) to develop the characteristic yield strength of arebar (f,,) in tension is given by equation (A).

EQUATION (A)
0.5k, k, f. d
L, = M > 29k, d,
ko VI
Where,
k, = 1.3 for rebar with more than 300mm
of concrete cover
= 1.0 otherwise
k, = (132-d,)/100
ko= - 0.15(c,—d,)
d, o L5
(within the limits 0.7 < k, < 1.0) 1| @ Py
¢, = Minimum of clear cover on each side and ¢
half of clear spacing between rebars f
Straight bars
f. < 65MPa ¢, = min (S/2, ¢;, ¢

Note: Equation A'is valid for cracked and uncracked concrete if no additional requirement is provided in product ETA TROZ3.
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Development Length to Develop less than Yield strength (L)
Where it may be necessary to achieve a development length that develops a tensile stress (0, less than yield due to design parameters or base
material restrictions, the Development Length (L,,) for post-installed rebar shall be designed according to equation (B) below.
EQUATION (B) 5
L = L, -~

st sy.t f
sy

The development length (L,,) calculated from equation (B) should be greater than 12d,, or other provisions as specified in AS 3600.2009,
The reduced nominal capacity of the post-installed rebar (V,,) can be calculated from equation (C) or (D) below,

EQUATION (C)
Nst = As Ost
EQUATION (D)
N _ A f Lst
st - s Jsy Lsy't
Where, 5
A = nd,
C T 7

Concrete Cover & Spacing of Rebar
Provisions for adequate concrete cover (Cmin) are highlighted in EOTA TROZ23 and in table A below. Where a drilling guide is used factors are
reduced accordingly.

Minimum Concrete Cover (C,;,) TABLE A
I e O L
Hammer Driling HD 30 + 006y 2 2dy 30+ 0021 2 2dy
>25 40+ 0061 2 24, 40+002L; 2 2d;
Compressed Air Drilling CD <25 50 +0.08Lg 50+ 0021
225 60+ 0081, 60+ 0021y,

Minimum (clear) spacing between post-installed rebars (S, ;) is:

s = 40mm=4d,

nin

N \\‘\_\\-lll

I Drilling Guide
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Design Values of Ultimate Bond Resistance? f; ;in N/mm’

20 25 (32 (35 40 45 (50
?8-32mm 23 2.7 3.2 34 37 40 43

Important: Information contained in this documents shall be read in conjunction with the provisions and guidelines set out in;-

¢ AS3600:2009 (Concrete Structures)

e AEFAC Technical Note (Post Installed Rebar Connections)

e EQTA TROZ3 (Assessment of Post Installed Rebar Connections)
e Product ETA TROZ3 Assessment

For splicing of reinforcement please follow guidelines highlighted in AS3600:2009 section 13.2.

Installation Dimensions

m--m-m---
Hole Diameter ds [mm]
Min. Anchoring Length 1eg, [mm] 120 144 192 240 288 336 384
Max. Embedment Depth Linax [mm] 1000 1200 1600 2000 2000 2000 2000
Min. (clear) Spacing St [mm] 40 48 64 80 96 112 128
Required Volume per cm Vs [mi/cm] 090 1.06 136 212 376 416 543
Embedment Depth

= —

Steel Brush & Piston Plug Dimensions

m--m-m---
Brush Diameter [mm] 16 41,5
Min. Brush Diameter Dmin [mm] 145 165 205 255 325 355 405
Piston Plug # - 14 16 20 25 32 35 40

W: www.iccons.com.au  E: engineering@iccons.com.au  Copyright© 2018 ICCONS® Pty Ltd All Rights Reserved 6 | 12




ICCONS

Serious Connections®

Stress Development in Reinforcement
Development Iength for post-installed reinforcement in tension in accordance with AS3600-2009 (clause 13.1.2)

Rt 0 R ;8 B0 8 0 1
Diameter of rebar (mm)
Drill hole size do (mm) 14 16 20 25 32 35 37
Cross Sectional Area of Rebar As (mm?) 79 113 201 314 452 616 804
Yield Strength of Rebar (DS00N) foy (kN) 395 56.5 1005 157 226 308 402
12 x dy (min)) (mm) 120 144 192 240 288 336 384
2910 (mm) 290 348 464 580 696 812 928
(0.5k, k; £.,d,) fe=20 (mm) 389 475 655 849 1056 1279 1521
kv e =312 (mm) 308 376 518 671 835 1011 1202
Assumptions in accordance with AS3600-2009 Section 13.1.2
k1 10 10 10 10 10 10 10
k2 122 1.20 116 112 108 104 100
g 085 085 085 085 085 085 085
¢ (Clear cover to concrete edge)* (mm) 20 24 32 40 48 56 64
s (Clear spacing b/w bars) (mm) 40 48 64 80 96 112 128
s min. 40 48 64 80 96 112 128

* ¢ clear cover shall be the greater of the ¢ value above and the value highlighted in table A (page 3) which is based on drilling process.

Ls; Development Length less than yield -AS3600-2009 (for C4=2 x dy,) k3=0.85, 20MPa
Reinforcing Bar Capacity (kN)

120 122
145 147 173
200 203 238 307
240 243 286 368 444
300 304 357 460 555 643
340 345 405 522 630 728 818
389 463 597 720 833 936 1029
440 524 67.5 815 943 1059 1164
475 | 56.5 | 729 879 1018 1143 1256
540 828 1000 1157 1300 1428
620 951 1148 1328 1492 1640
655 [ 100.5 [EERIE] 1403 1577 1732
700 1296 1500 1685 1851
740 1370 1585 1781 1957
800 1481 1714 1926 2116
849 1819 2043 2246
990 2121 2383 2619
1056 [ 226.0 [ELTY 2793
1100 2648 2909
1279 3383
1400 370 3
1521

| Lengthtodevelopyieldlyn ——— (wm) | 389 | 475 | 655 | 849 | 1056 | 1279 | 521
L;; Development Length less than yield -AS3600-2009 (for C4=2 x d,) k3=0.85, 32MPa

Reinforcing Bar Capacity (kN)

NIO | N1z | NI6 | N20 | N24 | N2 | N32
120 154
145 186 218
200 25.7 301 388
240 308 361 466 56.2
308 464 598 721 835
340 51.2 66.0 796 921 1035
376 | 565 | 730 881 1019 1145
440 854 1030 1192 1340 147.2
475 922 1112 1287 1446 1589
518 [ 1005 |EEFIE 1404 1577 1733
620 1452 1680 1888 2074
671 1818 2043 2245
700 1897 2131 234.2
740 2005 2253 2476
800 2168 2436 2677
835 | 2260 [V 2794
990 3014 3312
1011 3382
1100 3680
1150 384 8
1202

[lenghoderelopyiedly () | 308 | 376 | 18 | 671 | 835 | tom1 | teoe ]
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Stress Development in Reinforcement
Development Iength for post-installed reinforcement in tension in accordance with AS3600-2009 (clause 13.1.2)

ICCO
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B N 2 T 0 0 N
Diameter of rebar (mm)
Drill hole size do (mm) 14 16 20 25 32 35 37
Cross Sectional Area of Rebar As (mm?) 79 113 201 314 452 616 804
Yield Strength of Rebar (D500N) foy (kN) 395 56.5 1005 157 226 308 402
12 x dy (min,) (mm) 120 144 192 240 288 336 384
291 dy (mm) 290 348 464 580 696 812 928
(0.5k; k; f,,d,) f'e=40 (mm) 275 336 463 600 747 905 1075
kVE f'c=50 (mm) 246 301 415 537 668 809 962
Assumptions in accordance with AS3600-2009 Section 13.1.2
k1 10 10 10 10 10 10 10
k2 122 1.0 116 112 108 104 100
k3 085 085 085 085 085 085 085
c(Clear cover to concrete edge)* (mm) 20 24 32 40 48 56 64
s (Clear spacing b/w bars) (mm) 40 48 64 80 96 112 128
s min. 40 48 64 80 96 112 128
* ¢ clear cover shall be the greater of the ¢ value above and the value highlighted in table A (page 3) which is based on drilling process.
Ls; Development Length less than yield -AS3600-2009 (for C4=2 x d;) k3=0.85, 40MPa
Reinforcing Bar Capacity (kN)
no | wiz | s | Neo | Nea | Nes | na2
120 163
145 198 236
200 27.2 325 433
240 327 390 520 628
290 IEEEE 471 628 759 879
348 [ 56.5 | 754 911 1054 1185
390 845 1021 1182 1328 1459
440 953 1152 1333 1498 1646
464 BETE 1215 1406 1579 1736
520 1362 1576 1770 1945
600 1818 2042 2244
650 1969 2213 2431
700 2121 2383 2618
747 | 226.0 |[EENPLVE 2794
800 2723 2992
850 2893 3179
905 3385
950 355 4
1075
e —c e i B e £ 2
L;; Development Length less than yield - AS3600-2009 (for C4=2 x dy) k3=0.85, 50MPa
Reinforcing Bar Capacity (kN)
no | w2z | wie | w0 | Nea | wes | w2
120 163
145 198 236
200 27.2 325 433
240 327 390 520 650
290 IEEEE 471 628 786 94.3
348 754 943 1131 1320
390 845 1056 1268 1479 1631
440 953 1192 1430 1669 1840
464 | 100.5 |EENELY 1508 1760 1940
520 1408 1690 1972 2175
580 1885 2199 2426
650 2113 2465 2718
696 2639 2911
747 2833 3124
812 3396
850 3555
505 3785
962
[ Cengihtodeveopyieldlyr —————(nm) | 290 | 348 | 464 | 580 | 6% | 812 | 96z
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Stress Development in Reinforcement
Development Iength for post-installed reinforcement in tension in accordance with AS3600-2009 (clause 13.1.2)

BT N T T N 0 N
Diameter of rebar (mm)
Drill hole size do (mm) 14 16 20 25 32 35 37
Cross Sectional Area of Rebar As (mm?) 79 113 201 314 452 616 804
Yield Strength of Rebar (DSOON) foy (kN) 395 565 1005 157 226 308 402
12 x dy (min) (mm) 120 144 192 240 288 336 384
29k, dp (mm) 290 348 464 580 696 812 9e8
(0-5k; k; f,,d,) fc=20 (mm) 321 391 540 699 870 1054 1252
kLVE fe=32 (mm) 254 309 427 552 687 833 990
Assumptions in accordance with AS3600-2009 Section 13.1.2
ki 10 10 10 10 10 10 10
k> 122 120 116 112 108 104 100
k3 07 07 07 07 07 07 07
c(Clear cover to concrete edge)* (mm) 30 36 48 60 72 84 96
S (Clear spacing b/w bars) (mm) 60 72 96 120 144 168 192
S min. 40 48 64 80 96 112 128

* ¢ clear cover shall be the greater of the c value above and the value highlighted in table A (page 3) which is based on drilling process.

Ls; Development Length less than yield - AS3600-2009 (for C;23 x dy) k3=0.7, 20MPa
Reinforcing Bar Capacity (kN)

120 147
145 178 210
200 245 289 373
240 294 347 447 540
321 B 64 598 722 835
340 491 633 764 885 994
391 [ 565 [NENWEY: 879 1017 1143 1256
440 820 %89 1145 1286 1413
500 %31 1124 1301 1461 1606
540 1005 [ESEIE 1404 1577 1733
620 1394 1613 1812 1991
680 1529 1769 1987 2184
699 1817 2042 2243
740 1925 2163 2377
800 2081 2338 2569
870 [ 2260 [PEEE 2790
990 2893 3180
1054 3384
1100 3533
1150 3594
1252

[ lengthiodevelopyieldLy—————————om) | 321 | 391 | 540 | 699 | 870 | 1054 | 150 |

Ls; Development Length less than yield - AS3600-2009 (for C;23 x dy) k3=0.7, 32MPa
Reinforcing Bar Capacity (kN)

120 163
150 203 244
200 271 325 433
290 471 628 786
300 488 650 813 975
320 520 693 867 1040
348 [ 56.5 [NEWOTT 943 1131 1287
400 867 1083 1300 1479 1625
464 (1005 [RSELY 1508 1715 1885
500 1354 1625 1848 2031
540 1463 1755 1996 2194
580 1885 2144 2356
620 2015 2292 2519
696 2573 2828
700 2588 2844
740 2736 3006
800 2958 3250
833 3384
990

ey — 1 B 5 =1 A B2 i
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Stress Development in Reinforcement
Development Iength for post-installed reinforcement in tension in accordance with AS3600-2009 (clause 13.1.2)

R S 18 0 18 1 8 W 0
Diameter of rebar (mm)
Drill hole size do (mm) 14 16 20 25 32 35 37
Cross Sectional Area of Rebar As (mm?) 79 113 201 314 452 616 804
Yield Strength of Rebar (DSOON) foy (kN) 395 56.5 1005 157 226 308 402
12 xdy (min,) (mm) 120 144 192 240 288 336 384
29k dy (mm) 290 348 464 580 696 812 928
f'e=40 (mm) 227 277 382 494 615 745 835
fie=50 (mm) 203 247 341 442 550 666 792
Assumptions in accordance with AS3600-2009 Section 13.1.2
k1 10 10 10 10 10 10 10
k2 122 1.20 116 112 108 104 100
k3 07 07 07 07 07 07 07
c(Clear cover to concrete edge)* (mm) 30 36 48 60 72 84 96
s (Clear spacing b/w bars) (mm) 60 72 96 120 144 168 192
s min. 40 43 64 80 96 112 128

* ¢ clear cover shall be the greater of the ¢ value above and the value highlighted in table A (page 3) which is based on drilling process.

Ls: Development Length less than yield - AS3600-2009 (for C;23 x dy) ks=0.7, 40MPa
Reinforcing Bar Capacity (kN)

NIO | N2 | N6 | Neo | N2 | N2s | N2
120 163
150 203 244
200 271 325 433
290 [ 395 | 471 628 786
300 488 650 813 975 1138
320 520 693 86.7 1040 1213 1387
348 [ 565 | 754 943 1131 1320 1508
400 86.7 1083 1300 1517 1734
464 [ 100.5  [ENREY, 1508 1760 2011
500 1354 1625 1896 2167
540 1463 1755 2048 2340
580 1885 2199 2514
620 2015 2351 2687
696 [ 226.0 |[EEGEK 3016
700 2654 3034
740 2806 3207
812 3519
833 361 0
928
mﬂm-ﬁmm—
L;: Development Length less than yield - AS3600-2009 (for C423 x dy) k3=0.7, 50MPa
Reinforcing Bar Capacity (kN)
120 163
150 203 244
200 271 325 433
290 471 628 786
300 488 650 813 97.5 1138
320 520 693 86.7 1040 1213 1387
348 | 565 | 754 943 1131 1320 1508
400 86.7 1083 1300 1517 1734
464 [ 100.5 |REENELY 1508 1760 2011
500 1354 1625 1896 2167
540 1463 1755 2048 2340
580 1885 2199 2514
620 2015 2351 2687
696 2639 3016
700 2654 3034
740 2806 3207
812 3519
833 3610
928
[ Length odevelopyieldlys ———(nm) | 290 | 348 | 464 | 580 | 6% | 82 | 525
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INNOVATIVE SOFTWARE - ANCHOR DESIGN MADE EASY

¢ |nnovative 3d visual user interface

, ETAG-001 compliant

e SEISMIC DESIGN under earthquake loads according to ETAG-001, Annex E, TR045
¢ Finite element analysis steel baseplate design

ICCONS® DesignFiX Software is simple,
intuitive and FREE to DOWNLOAD
anchor design program for Design
Engineers, Project Managers, Site
Engineers and End Users. Complex
mechanical or chemical heavy duty
anchor arrangements can be calculated
in minutes. All designs are ETA based
and qualify under the newly released
AS 5216:2018 Australian Standard
(design of post-installed and cast-in
fastenings in concrete).

With input Freedom & 3D user Interface
ICCONS® DesignFiX offers complete

freedom to select an anchor pattern
and base plate configuration, as well
as the position and direction of load
combinations, Changes are made
directly into the 3D user interface.

Anchor Type Comparison

ICCONS® DesignFiX displays the
usability of the various anchor types
(according to ETAG-001, Annex C,
TROZ29), including the values for
each load type. This allows you to
compare the calculation result of
the different anchor typesin a
single easy to read panel.
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Optimum BIS Injection System
Anchorage Depth when selecting a
BIS Injection Mortar.

ICCONS® DesignFiX allows for the
automatic calculation of the most
effective anchorage depth, taking in
consideration the minimal and
maximum values of the ETA.

The integrated FEM-Calculation Method
(Finite Element Method) in ICCONS®
DesignFiX allows you to calculate the
base plate thickness based upon the
stresses in the base plate combination
with the base plate configuration.
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VICTORIA - HEAD OFFICE

12-18 Produce Drive, Dandenong South, Vic, 3175
P: 03 9706 4344

F. 039768 3329

E: engineering@iccons.com.au

N.S.W. Branch
P: 02 9791 6869

QLD. Branch
P: 07 3200 6455

S.A. Branch
P: 08 8234 5535

W.A. Branch
P: 08 6305 0008

N.T. Branch
P: 08 8947 2758

NEW ZEALAND

Sesto Fasteners

5E Piermark Road, Albany, Auckland, New Zealand 0630
P: +64 027 526 6403

E: sestofasteners@gmail.com

ICCONS (Thailand) Co. Ltd.

55 Phetkasem 62/3, Bangkhae, Bangkok 0160
P.+66 2801 0764

F:+ 662801 0764

M:+6681 7108745

E: icconsthailand@hotmail.com
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