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Crack Opening

Concrete

Member

Drill Bit

Mimimum

NJ::':EI, Reference Purpose Description Width, in (mm) | Strength |Thickness|Diameter 2?:;.':“;:
Reference fests '
Reference test in uncracked | Tension-single ancher with no | )
1 721 low-strength concrete ow = Amin dm 5
Reference test in uncracked | Tens E ds ]:H ’ ' gﬁ 'tl' . )
2 721 high-strength concrete SZ igh z hmn dm 5
[ —
Reference test in cracked low- | Tens [=] E@ ,-I:l- .
3 721 strength concrete =) Low = Amin O 5
Reference test in crackad high-| Tens Fﬁ 3'% Fﬁ [IN=R E j: I __
4 721 strength concrete 1 7+ / T EL /l:L'z Ihgh z fimn dm 5
Reference test for screw J
anchors - Confined test in Confined tension - single - . '
3 722 uncracked high-strength anchor away from edges - High z fimn dm e
concrete
Reliability tests
Senaifivity to reduced Tension-single anchor with no \Varies with ; +
g 8.2 installation effort edge influence 0012003} | anehor type| = fimin O 3
Sensitivity to crack width and | Tens _
i 83 large hole diameter 1 ¥ﬁ i E L oW = Fimin Cmax 5
Sensitivity to crack width and | Tens > . ;
8 84 small hole diameter Leugﬁnm T Jiigh = i Hmin 5
Sustai -4 =
9 BB | T e s TS [with GBEEE *ﬂ FHETE low | che | s 5
- Re:
10 8.5 Refaotity g;:aﬂg anetors | an ow Zhon | O 5
residual capacity |
Reliability of screw anchors I-I _ b
11 87 against brittle failure Em 1= E M igh | Zfme |l 5
Reliability of screw anchors et -
12 882 | whensetwith impactscrew | ° |} 'T EE ﬁ 5‘@\ = ( El:ﬂ | ow R 15
driver
Reliability of screw anchors et %E/H HF ) s \Ja(',
13 883 when set with a torgue wrench | Low = Amin Arax 10
in low-strength concrete flﬂ E/J j: ﬁ%
Reliability of screw anchors Setl 3(
14 884 | when setwith a torque wrench |~ iigh = hmin Cimin 10
in high-strength concrete T
Service-condition tests
Verification of full concrate Tensi
15 9.2 capacity in comer withtwo | | oo . o | ow P i 4
edges located at 1.5k, %%ﬂﬁﬁﬁ . FﬁﬂE
— - — i & 8
Minimum spacing and edge  [High i
16 9.3 distance to preclude splitting on| or L ow Fim dm 5
installation =
17 9.4 Shear capacity of anchor steel Shey E $ gé’j j] Low = Pmin dm 5
18l 9.5 Seismic tension P T ow = Amin [+ 5
ancheg
A fth =
1al 96 Seismic shear anch! = L ow Amin i 5
| - Effect of torque on anchor o -
20 9.7 Torque Test (Optional) tension force High = fimn O 5
Tension capacity in concrete fill Tension— .
21l 9.8 on deck-soffit installation single anchor away from edges - Loworhigh | Arn dm 5
. Shear toward nearest edge of
221 99 Shear capacity in concrete fill flute—single anchor in lower — Low ar high Fiem Om 5

on deck soffit installation

flute
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Table 9.5.2—Required history of seismic tension

Table 9.6.2—Required history of seismic shear
load load
Load level Neg N; N Load level £V =V; =V
Number of cycles 10 30 100 Number of cycles 10 30 100
‘ *V,
Neg +V.
N =V
Nﬂ'.l
=
8 g
| — f—|e + [+ *  Number
10| 30 100 of cycles
10 30 100
Number of cycles

Fig. 9.6.2a—Loading pattern for simulated seismic-shear
Fig. 9.5.2—Loading pattern for simulated seismic-tension test. " ef, gp f
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Table 3.2—Test program for evaluating adhesive anchor systems for cracked and uncracked concrete

Testing Assessment
Crack Load and Minimum
Test | Test width A,, displace- |, o | sample size
no. | reference Purpose Test parameters in. Crpg ment fe "gf P i
| — - 1 1 1
Reliability tests
3 T . 2
2 7.5 |Sensitivity to hole cleaning, dry substrate| " %10 confined. :ﬁg‘f anchoraway| 11046 043 | low [max|  Five!
Sensitivity to hole cleaning, installation | Tension, confined. single anchor away 10.4.2 . .
. — s
2 76 in water-saturated concrete from edges 10.4.6 10.4.4 low max Five
Sensitivity to hole cleaning, installation |Tensj 10.4.4
=« 11 in a water-filled holel == 10.4.4 bow fax Five
T ] BB o e e
in submerged concrete
— 9
Ze 7.9 Sensitivity to mixing effort Tens W }gj; low max Five
P Sensitivity to installation Tension, confined, single anchor away 10.4.2 : .8
a 7.10 in water-saturated concrete from tﬂéﬁ,a - 1046 10.4.4 low max Five!
Sensitivity to installation Tension, confined, single anchor awa 10.4.2 -
2 7.11 & 1 — 1046 low | max el
& in a water-filled hole! from edges 1044 Five
Sensitivity to installation in submerged |Tension, confined, single anchor awa 10.4.2 . - &
2h 7.12 concretel from edges I — 1046 gas | tow [ max Five
- . . . . . . 10.4.2
Sensitivity to freezing/thawing Sustained tension, residual capacity, . . 4 . ax
6 7.16 conditions P — .90 Il%ia‘r high |min** Five
N g _
s N7 :%E?A 10.4.2
7 7.17 Sensitivity to sustained load Sus U=E=al 1044 low |mintt Five™
10.11
Tens| \ 10.4.2 -
8 7.18 Sensitivity to installation direction! ) - 7“-|:|: II%-}.;‘v low | max Five
Appl i ZKJ 5 | EI] — . )
9 7.19 Torque test™ PP I s i = 10.8 high | min Five®
| |
Ten ' 10.4.2
12a 8.5 Tension at elevated temperatures ) 10.4.4 low min Five **
< 10.13
Tension at decreased installati Vo 10.4.2
12b 8.6 cusion st decreased istaation | Tens /LIS 1044 | low | min |  Five™
temperature 10.14
12 87 Curing time at standard installation | Tension, confined single anchor away :g i: low ; Five™
=« : temperature from edges — —_ lo1s ow min ive
13a 8.8 Resistance to alkalinity S mjj % 'I’E 10.16 low —_— Ten™"
\
13b 8.8 Resistance to sulfurl dlice 10.16 low — Ten™
Round-robin tests for regional concrete | Tel ~ NS C ~ it =
I variation 1SRRI /\¢7]1 1041 low"| The | Five
TVPO TN e T VPP 7J
20 9.2 Minimum member thickness! 10.7 low | max Ten®
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Table 3.8- Test program for evaluating deformed reinforcing bars for use in post-installed reinforcing bar

connections

Testing Bar size Assessment Bar | ylinimum
embe sample size
Test Load & f . | ment -
no. | Testref. Purpose Test parameters USME | g displ. Je £» min
- 1 i 10.25.2
1d 9631 Bond resistance’s Ten‘,lop, conﬁned, s;mgle b, ma - high | 7ds Five
reinforcing bar 10253 =
. N 10.25.2 . .
1eft| 9631 Bond resistance®®  —— 10953 high | Tds Five
wogbeior || R IR IS/ B3 FIR B .
2 9632 Bond/splitting behavior 2K >=ER 10.25.6 low | 35d» Six*
Installation procedure verification
— ERTION 1
9 | 9651 Installation at deep Bar 10258 | — |60ds | Three
embedment 7 H+
10 | 9652 Injection verification ;t3i‘\< 10258 | — | 60ds | Three
Durability
11a | 9.6.6.1.1 Resistance to alkalinity” Slice test #4/12 - 10.25.10 | low Ten
11b | 96.6.1.2 Resistance to sulfur® Slice test #4/12 - 10.25.10 | low Ten
12 9.6.7 Corrosion resistance Current and potential test #4/12 - 10259 | low | 2%y Three
Special conditions
13 | 968 Seismic qualification for | Cyc 102511 | low | 7ds | Five
reinforcing bar connections i‘ﬂ:" == jj
9.6.8 Seismic qualification for | Cye 1025.11 | high | 7ds Five
14 reinforcing bar connections®
' ' 4347
15 | 969 Fire resistances# T mﬁ y< 10.25.12 | low | (120 | Twenty
mm)
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Table 10.10 — Requirements on bond stress for cyclic seismic test’

Tum
Cycle no. n 2500 ps1 8000 ps1
(psi) (MPa) (pSl) (MPEI) m{splacamsrl
transducers
1 1670 10.5 2680 18.5
2 960 6.0 1350 93
5 540 34 800 5.5
10 360 2.3 240 3.7 T =
l residual ult. 680 43 1090 7.5 I 5 -
Post-installed Roughened Post-installed - —Efl&lﬂf‘? ?I—e[n—eflt— - % - 5 ]
reinforcing bars interface reinforcing bars o ‘0
- N/ - £
. . 5
New | o
element | o . RS —
T ! B 40 Displacement measured at back side of the anchor
'Existing element Extension ' Roughenedl interface * ‘o . ' [ N | -

Displacement [mm]

T /2
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Revised March 2023
This report is subject fo renewal January 2025.

www.icc-es.org | (B00) 423-6587 | (562) 699-0543

A Subsidiary of the Internafional Code Councile

DIVISION: 03 00 00—CONCRETE
Section: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-installed Concrete Anchors

REPORT HOLDER:
HILTI, INC.

EVALUATION SUBJECT:

HILTI HIT-RE 500 V3 ADHESIVE ANCHORS AND
POST-INSTALLED REINFORCING BAR CONNECTIONS
IN CRACKED AND UNCRACKED CONCRETE

The anchor system complies with anchors as described in

1.0 EVALUATION SCOPE
Compliance with the following codes:
® 2021, 2018, 2015, and 2012 International Building Code®

(1BC)
W 2021, 2018, 2015, and 2012 International Residential
Cods® (IRC)

For evaluation for compliance with the National Buiding
Code of Canads® (NBCC), see listing report ELC-3814.
For evaluation for compliance with codes adopted by Los
Angeles Department of Building and Safety (LADBES), see
ESR-3814 LABC and LARC Supplement.
Property evaluated:
Structural

2.0 USES
The Hilti HIT-RE 500 V3 Adhesive Anchoring System and
Post-Installed Reinforcing Bar System are used to resist
static, wind and earthquake (Seismic Design Categories
A through F) tension and shear loads in cracked and
uncracked normal-weight and lightweight concrete having a
spacified comprassive strength, ., of 2,500 psi to & 500 psi
(17.2 MPa to 58.6 MPa).

3.0 DESCRIPTION
31 General:
The Hilti HIT-RE 500 V3 Adhesive Anchoring System and
Post-Installed Reinforcing Bar System are comprised of the
following components:

+ Hilti HIT-RE 500 V3 adhesive packaged in foil packs
» Adhesive mixing and dispensing equipment
» Equipment for hole cleaning and adhesive injection

The Hilti HIT-RE 500 V3 Adhesive Anchoring System may
be used with continuously threaded rod, Hilti HIS-{R)N
internally inserts or 1 stesel reinforcing bars
as depicted in Figure 4. The Hilti HIT-RE 500 V3

Post-Installed Reinforcing Bar System may only be used
with deformed stesl reinforcing bars as depicted in Figures

2 and 3. The primary components of the Hilti Adhesive
Anchoring and Postdnstalled Reinforcing Bar Systems,
including the Hilti HIT-RE 500 V3 Adhasive, HIT-RE-M static
mixing nozzle and steel anchoring elements, are shown in
Figure 7 of this report.

The s printed Installation i ions (MPII),
as included with each adhesive unit package, are
consolidated as Figure 8A and 8B.

3.2 Materials:
3.21 Hilti HIT-RE 500 V3 Adhesive: Hitti HIT-RE 500 V3
Adh is an inj Hi epaxy adh

The two components are separated by means of a
dual-cylinder foil pack attached to & manifold. The two
components combine and react when dispensed through
a static mixing nozzle attached to the manifold. Hilti HIT-RE
500 V3 is available in 11.1-ounce (330 mi), 16.9-ounce
(500 ml), and 47.3-ounce (1400 mi) foil packs. The manifold
attached to each foil pack is stamped with the adhesive
expiration date. The shelf life, as indicated by the expiration
date, applies to an unopened foil pack stored in a dry, dark
environment and in accordance with Figure BA

322 Hole Cleaning Equipment:

6.0 EVIDENCE SUBMITTED

ata in accordance with the ICC-ES Acceptance
ost-installed Adhesive Anchors

dated June 2019 (Editori
incorporates requirement
limited to tests under free
series 6),
reinforcing bars.

in ACI 3554 11
ONAaito

and Table 3.8 for evaluating post-installed

in Concrete

including but not
s (Table 3.2, test

3224 Standard hode cleaning

2.0 USES

The Hilti HIT-RE 500 V3 Adhesive Anchoring System and
Post-Installed Reinforcing Bar Syst 5 fo resist

ystem are use
elsmic besign Calegories

static, wind and earthquake
A through F) tension and shear loads I _cracked and |

uncracked normal-weight and lightweight concrete having a
specified compressive strength, fc, of 2,500 psi to 8,500 psi

(17.2 MPa to 58.6 MPa).
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Metric Threaded Rod

Bond Strength

Coo—

—t

ide Bit or
Hilti Hollow Carbide Bit

TABLE 19—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES DRILLED WITH A HAMMER DRILL
AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

(mm)
T Symbal | Units 0 [0 [ [0 £ 2 = E]
M - b mm &0 &0 T B0 B0 100 10 120
inkmum Embedment - {in.) (24) 24y (28 1) a8 (38} 4.3} [n]
" - - mm 160 200 240 ax 400 480 Ba40 600
asimum Embedment - {in.) {63) {78} 84y (126 (187} [ALL (21.4) (3.1
[Charactenstic bond MPa L) LY L) ar L] as as a4

§ | 5.y [rengh in cracked am | . . . . . a1 ) 0

E’: orcrete (psi) {1.280) {1.280) {1.2ma) {1.280) {1.250) {1.240) {1.230) (12209

g g 2‘ [Eharacienstic bond =) = 153 ] 52 e A Bz 27

= [strength in uncracked frumer " » 42 2 4 5 430 2 4 ’ " ’ " " "

g Lol orcrete (psi) (2.420) {2.370) (2.320) 2.210) {2.100) (2.000) {1.820) (1.840)
o [Charactenstic bond MPa &1 &1 &a &a &9 L1 &9 58

a.‘h Istrength in cracked A . .

3 ocrete fpsi) | (eea) (80} (8ag) (70} (860} (860} (880) (840)
= ég‘chﬂmﬂskmﬂ MPa ns 13 10 108 100 as a1 ar

= Bumer
g = Dﬂc::! (psi) {1.670) {1.620) {1.600) {1.820) {1.450) {1.380) {1.320) (1.2ro)
& Pnchar Category - - 1 1 1 1 1 1 1 1

trength Reduction factor e g - D.BS 0.85 0.85 D.BS D.BS D.BS D.BS 088

ESR-3814 | Most Widely Accepted and Trusted
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HILTI HIT-RE 500 V3 FOIL PACK AND MIXING NOZZLE

HILTI DISPENSER

/ 32
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ACl 318-19
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N
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- ACI318-19 F 17 ERREH /B
BAMCERMAS

© REIATVEE R DRSPS ERIEETHERE -

11T R ATAYRR R

H
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Steel strength in
tension (17.6.1)

@C’a ENua

Concrete breakout

strength in tension®!
(17.6.2)

¢Mb E Nua'

Pullout strength in
tension (17.6.3)

4)‘?"21" :_} Nua

Concrete side-face
blowout strength in
tension (17.6.4)

dPAT:b ENua

Bond strength of
adhesive anchor in
tension (17.6.5)

Mg ENM

IS

&

i

.
El-l_-J—l—o

T N1 B

t 1

Ik tn tn
T +

(i) Steel failure (i) Pullout

H

(iv) Concrete splitting (v) Side-face blowout (vi) Bond failure
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Steel strength in
tension (17.6.1)

'd)M'a 2 Nua

Concrete breakout

strength in tension®

(17.6.2)

¢M‘b E Nna'

Pullout strength in
tension (17.6.3)

¢' prr_ ua

Concrete side-face
blowout strength in
tension (17.6.4)

'drlhr:b 2 Nua

Bond strength of
adhesive anchor in
tension (17.6.5)

N, > N,,

IS

Bt fE

Steel strength in shear )
17.7.1) o> Va
E——— ——
Concrete breakout
strength in shear!! OV = Via
(17.7.2)
Concrete pryout strength :
= =
in shear (17.7.3) Ver = Via

Vv
=
(i) Steel failure preceded (if) Concrete pryout for
by concrete spall anchors far from a

free edge

Ilv

Y Vv
v, V
ivl =' =¥ V/ j ﬁ

(i) Concrete breakout




=
N

m

B R SRR

=
A

III'

>
10\

@)4
B

BEHIEIT -

BEED

K

=
AA

W
i

=
OH

=
<
c
Z

HRACI 318 17E& 1355
- HERACI 318 25 W55

/ 36



7 B DR S BUR S T B AR ?

ACI 318 55 25 &% (TR EMINEEREME
HRE -

1 {8/ B ffa 3 R R R TN BY T EE 182

1@%'%‘? <~ENREREEREBEAXENEXK - 0o

BEEABESMAER - BiIRIERERERE
|

25.4.2 Development of deformed bars and deformed ‘
wires in tension

LB

BERE

25.4.2.1 Development length £; for deformed bars and

deformed wires in tension shall be the greater of (a) and (b): E
|22 2|52

(a) Length calculated in accordance with 25.4.2.3 or

25.4.2.4 using the applicable modification factors of Sec 25.4.2 Sec 25.4.9 Sec 25.5.2 Sec 25.5.5

25425 | | |

12
BB UNo] R 51R 5t BLE &t T 3 a0 il 55
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RIZACI 318-195525.4.2 480

R 25
INGR 12T

RBERRE:
ACI 318-19, 25.4.9.1

fy wr
500/,

l,. = MAX

IS

17 BRIEACI 318-195525.4.2.1¢0

b

LISRIRHE (c, + K/ dy RREA
Ol R EHE R

dy; (0.0003f,1,. dy) ; 8 in.

EREERNETE
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TABLE 32—DEVELOPMENT LENGTH FOR EU METRIC REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND
CARBIDE BIT OR HILTI HOLLOW CARBIDE BIT OR CORE DRILLED WITH A DIAMOND CORE BIT OR A DIAMOND CORE BIT AND
ROUGHENED WITH A HILTI ROUGHENING TOOL'2%¢

Bar Size
Criteria Section of
DESIGN INFORMATION | Symbol Units
Reforgnce Standard 10 12 16 20 25 3z
ot e mm 10 12 16 20 25 32
Nommaclj_remef:mng bar db BS4448: 2005
iameter (in.) (0.394) (0.472) (0.630) (0.787) (0.984) (1.260)
mm? 785 113.1 201.1 314.2 4909 804.2
Nominal bar area Ap BS 4449: 2005
(in?) (0.12) (0.18) (0.31) (0.49) (0.76) (1.25)
Development length for ACI 318-10 25.4.2 47 mm 348 417 556 871 1087 1392
fi= 72-.5( ksi a“:’ Fe= f{sm I ACI318-14 25.4.2.3
psi (normal weig
concrete)*4 ACI318-111223 (in.) (13.7) (16.4) (21.9) (34.3) (42.8) (54.8)
Development length for ACI 318-18 25.4.2 47 mm 305 330 439 688 859 1100
fy=72.5 ks and f:= 4,000 I ACI318-14 25.4.2.3
psi (normal weight _
concrete)* ACI 318111223 (in.) (12.0) (13.0) (17.3) (27.1) (33.8) (43.3)

For 8I: 1 inch = 25.4 mm, 1Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Development lengths valid for static, wind, and earthquake loads (SDC A and B).

“Development lengths in SDC C through F must comply with ACI 318 (-19 or -14) Chapter 18 or ACI 318-11 Chapter 21 and section 4.2.4 of this report.

2 For all-lightweight concrete, increase development length by 33% unless the provisions of ACI 318-19 25.4.2.5 or AC| 318-14 25.4.2 4 are met to permit A > 0.75.
For sand-lightweight concrete, increase development length by 18% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.85

4(225) = 2.5, =10, e=1.0, Ys=0.8 for dy < 20 mm, 1.0 for dy > 20 mm
L]

SCalculations may be performed for other steel grades per ACI 318 (-19 or -14) Chapter 25 or ACI 318-11 Chapter 12.
EMinimum development length shall not be less than 12 in (305 mm) per ACI 318 (-19 or -14) Section 25.4.2.1.

7 Ismust be increased by 9.5% to account for g in ACI 318-19 25.4.2.4. ywyhas been interpolated from Table 25.4.2.5 of ACI 318-19 for f, = 72.5 ksi.
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: (E) wall - "‘)
v A o * o o
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1 / amplitude
forces transferred =
directly to CIP \/ =
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ACI 318-19 Chapter 22 Hilti Method (aka: Palieraki Method)
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Table 22.9.4.2—Coefficients of friction

: Building Code Requirements
Coefficient of o oo e

Contact surface condition friction ull]
Concrete placed monolithically 1.4k (a) for Structaral Concrete
(ACI 318R-19)

Concrete placed against hardened concrete that o

is clean. free of laitance. and intentionally rough- 1.0h (L) N

ened to a full amplitude of approximately 1/4 in. %

Concrete placed against hardened concrete that O

1s clean, fiee of laitance, and not intentionally 0.6% (c) P<s

roughened

Concrete placed against as-rolled structural steel
that 1s clean, free of paint, and with shear trans-
ferred across the contact surface by headed studs
or by welded deformed bars or wires.
[, = 1.0 for normalweight concrete; & =0.75 for all lightweight concrete. Otherwise, &
is calculated based on volumetric proportions of lightweight and normalweight aggre-
gate as given in 19.2 4, but shall not exceed 0.85

0.7 (d)

Oso - Osn N

| BT | / 43
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