ICC
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ICC-ES Listing Report ELC-3814

Reissued May 2024

This listing is subject to renewal May 2025.

www.icc-es.orq | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®
CsSl: DIVISION: 03 00 00—CONCRETE

Section: 03 16 00—Concrete Anchors

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

Product Certification System:

The ICC-ES product-certification system includes evaluating reports of tests of standard manufactured
product, prepared by accredited testing laboratories and provided by the listee, to verify compliance with
applicable codes and standards. The system also involves factory inspections, and assessment and
surveillance of the listee’s quality system.

Product: Hilti HIT-RE 500 V3 Adhesive Anchor System in Cracked and Uncracked Concrete.
Listee: HILTI, INC.
Compliance with the following standards:

® Annex D, Anchorage of CSA A23.3-14, Design of Concrete Structures, CSA Group.
Compliance with the following codes:

Hilti HIT-RE 500 V3 adhesive anchor system in cracked and uncracked concrete, as described in this listing
report, are in conformance with CSA A23.3-14, Annex D, as referenced in the applicable section of the
following code editions:

m National Building Code of Canada® 2015 and 2010
Applicable Section: Division B, Part 4, Section 4.3.3.

Description of adhesive anchor system:

The Hilti HIT-RE 500 V3 Adhesive is an injectable two-component epoxy adhesive. 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 mL), 16.9-ounce (500 mL), and 47.3-ounce (1400 mL) 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 2.

Hole Cleaning Equipment:

Standard hole cleaning equipment, comprised of steel wire brushes and air nozzles, is described in Figure
2 of this listing report

The Hilti Safe-Set™ with Hilti HIT-RE 500 V3 consists of one of the following:

e For the anchor elements, threaded steel rods, steel reinforcing bars for use as anchors and Hilti HIS-
N and HIS-RS inserts, the Hilti TE-CD or TE-YD hollow carbide drill bit with a carbide drilling head
conforming to ANSI B212.15 must be used. Used in conjunction with a Hilti vacuum with a minimum
value for the maximum volumetric flow rate of 129 CFM (61 ¢/s), the Hilti TE-CD or TE-YD drill bit will
remove the drilling dust, automatically cleaning the hole.

e For the anchor elements, threaded steel rods, steel reinforcing bars for use as anchors and Hilti HIS-
N and HIS-RS inserts, the Hilti Safe-Set™ with TE-YRT roughening tool with a carbide roughening
head is used for hole preparation in conjunction with holes core drilled with a diamond core bit as
illustrated in Figure 4.

Hilti HIT-RE 500 V3 must be dispensed with manual or electric dispensers provided by Hilti.

Listings are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed as an endorsement e
of the subject of the listing or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or @
other matter in this listing, or as to any product covered by the listing. -

Copyright © 2024 ICC Evaluation Service, LLC. All rights reserved. Page 1 of 37
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HILTI HIT-RE 500 V3 FOIL PACK AND MIXING NOZZLE HILTI DISPENSER

Identification:

Installation:

e

HILTI TE-CD OR TE-YD HOLLOW CARBIDE DRILL BIT

Lmosoiiiicioitioczisia™ k 'Y =

[ i - - $ =

ANCHORING ELEMENTS

HILTI TE-YRT ROUGHENING TOOL

FIGURE 1—HILTI HIT-RE 500 V3 ANCHORING SYSTEM

The Hilti HIT-RE 500 V3 anchors are identified by packaging labeled with the manufacturer’s name
(Hilti, Inc.) and address, product name, lot number, expiration date, and listing number (ELC-3814),
and the ICC-ES listing mark. Threaded rods, nuts, washers, cap screws, and deformed reinforcing
bars are standard elements and must conform to applicable national or specifications as set forth in
Tables 3-6 of this listing report or equivalent.

The report holder’s contact information is the following:

HILTI, INC.

7250 DALLAS PARKWAY, SUITE 1000
PLANO, TEXAS 75024

(800) 879-8000

www.us.hilti.com
HiltiTechEng@us.hilti.com

The installation parameters are illustrated in Figure 3. Installation must be in accordance with CSA
A23.3-14 D.10 and D.10.2, as applicable. Anchor locations must comply with this listing report and the
plans and specifications approved by the code official. Installation of the Hilti HIT-RE 500 V3 Adhesive
Anchor Systems must conform to the manufacturer’s printed installation instructions (MPII) included in
each unit package as provided in Figure 2 of this report. The MPII contains additional requirements for
combinations of drill hole depth, diameter, drill bit type, and dispensing tools.

Hilti HIT-RE 500 V3 adhesive anchors may be used to resist tension and shear forces in floor, wall, and
overhead installations only if installation is into concrete with a temperature between 23°F and 104°F
(-5°C and 40°C) for threaded rods, rebar, and Hilti HIS-(R)N inserts. Overhead installations for hole
diameters larger than 7/16-inch or 10mm require the use of piston plugs (HIT-SZ, -IP) during injection to
the back of the hole. 7/16-inch or 10mm diameter holes may be injected directly to the back of the hole
with the use of extension tubing on the end of the nozzle. The anchor must be supported until fully
cured (i.e., with Hilti HIT-OHW wedges, or other suitable means). Where temporary restraint devices
are used, their use shall not result in impairment of the anchor shear resistance. Installations in concrete
temperatures below 41°F (5°C) require the adhesive to be conditioned to a minimum temperature of
41°F (5°C).

Installation of anchors in horizontal or upwardly inclined orientations to resist sustained tension loads
shall be performed by personnel certified by an applicable certification program in accordance with CSA
A23.3-14 D.10.2.2 or D.10.2.3, as applicable.
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FIGURE 2—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPII)
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FIGURE 2—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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FIGURE 2—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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FIGURE 2—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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FIGURE 2—MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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Adhaesive anchoring system for rebar and anchor fastenings In concrete
- Prior o use of product,follow the instruclions for uss and the legally obiligated safely pracautions.
» See the Salsty Data Sheatfor his product.

Hilil HIT-RE 500 V3
Contains epoxy conslituents. May produce an allergic reaction (A)
Gontains: reaci bisphenol-A/F-{api i resin MWW =700 (A), ikdighyci (A)

m-Xylenediamine (B}, 2-msthyi-1,5-pentanediamine (E)

RO

H3M  Causes severe skin bums and eye damage.[A,5)
HA1Z  May cause an allegic skin reactin. (A, 5]

H338  May cause respiratary iritation (B)

HAT Toic bo aquatic e with long lasing efiects (A)

F280  Wear prolactve gloves/prolecive clafingleye protectionfiase prolection
F260  Donot braaihe vapours.
P303:P351:F353  IF ON SKIN (ar hair): Remave/Take off mmedialaly all contaminated clothing. Rinse skin with
‘water/shower.
P305+P351+F338  IF IN EYES: Rinse cauliously with waler for several minules. Remove conlact lenzes, if present
and easy o do. Continug rinsing.
P333+P313 I skin initaion or rash occurs: Get medical advicefatiention.

P3A7+F313 i eys imitation persists: Get medical

Riecommendcd prolective casipment:
Eye protectian: Tightly sesled sajely glasses e..: #02065440 Salety glasses PP EV-CA NCH clear;
#02085591 Goggles PP EV-HA R HCJAF dear,

Pralecive gloves: EN 574 ; Malerial of gloves: Nili rubber, NSR
Avord with roduct/ |

y measures.
Final selection of approprial protestive cquipmeal is in the respansibilily of the user

Disposal conslderations
Emply packs:
& Leave the Mixer attached and dispose of via the local Green Dot collacing system .
~ or EAK wasle material code 15 01 02 plastic packaging o
Full or parlially cmplicd packs:
» dispose of as special wasle in accordance with official regulations.
- EAK wasls material code: 20 01 27* pain,irks, adhesnves and resins conaining dangerous substances.
- or wasie malerial code- EAK 08 04 08" wasle adhesives and sealants containing arganic salvents or other dangerous

substances,
Galent:  330mi/ 11.1floz 500mif 168 floz
Wbt 463/ 1640z T05g/2480z

=%
=
717177

1 @twre.mlm BRI

Warranly: Refer to standard Hili terms and condions of zale for wammanty information.

Failurs to sbearve thess installafion insiructions, use of nen-Hilli anchars, poar or quesfionable concreie conditions,

or unique appications may afiect the refibilty or per

ance of the lastenings. ‘

Product Informatlon

Abways kesp this instrucion for use fogether wih the prodiuct
Ensure that the instrucion far use is wilh the product when it is given bo ofher peroans.

Salely Dala Sheel: Review the DS before use.

Gheck cxpiratian dale: Sea sxpirafion date imprint on foilpack manifoid {manthjear). Do nat use expired product.
Foil pack temperatere usage: +5°C 10 40 °C /41 °F Io 104 °F.

Condiions o transport and slaeage: Keep in a cool, dry and dark place befween 45 °C 10 25 °C |

4R TTE

For any sppicaion nol covered by this document / beyand values specified, please conlact Hill.

Partty uscd loil packs mus! be wscd up wilhin 4 weeks, Laave the maxer aitached on the fod pack manifold and siore
under the recommanded storage canditions. H reused, aftach & new miter and discard the inifial quanity of anchor
adnesive.

A\ wannmg

A Improper handling may canse mortar splashes. Eyc contact wilh morl

may caust irreversible cye damape!

~ Always wear tighty sealed safety giasses, gioves and prolecive clathes belore handing the morizr!

~ Wever start dispensing withaut a miser properly Screwed on.

- When using an extension hose: Discard of iniial mortar flow must be done through supplied mixer only (not thrcugh
the extansion hose).

- Aftach a new mixer prior b dispensing a new foil pack {snug i)

~ Gaution! Never remove the mier while the foil pack sysiem is under pressure. Press the release bution of the
dispenser bo avoid mortar splashi

- Use only he type of mixer suppiied wilh the adhasive. Do not madiy the mixerin any way

— Wever use damaped ai packs and/or damaged or unclean fail pack hoders

4 Poar load valecs / palential failure of fasicning pains duc s inadcqu:

i Ensure that borcholes are il

¢ borehole cleaning. The borcheles must be dry

ee of debris, dus!, wales, ice, sil, prease and other contamir r o adhesive injection.

~ For blowing out the borehole - blow out with oil free air untl retum air stream is free of noficeable dust

~ For flushing the borehole - flush with water lina prassure unfil waler runs clear.

~ Important! Remove all water from the borshole and blow out with oil free comprassed air unfil borehole is complstely
dried befors martar injetion (not applisable to hamme driled hole in underwalar application).

— Hnecessary, use the acoassades | extensions to raach the back of the borshale.

~ Foroverhead appiicafions uss the overhead acosssories HIT-SZ / IP and take special cars when inssrfing the faste-
ning element. Excess adhesive may be forced out of the barehole. Make sure that no monar drips anto the installer.

— Hanew mixer is inctalled anto @ previausly-openad fail pack, the firs rigger pule must be discarded.

— A new mixer must be used for each new fil pack.

FIGURE 2—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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FIGURE 2—MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPII)
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Anchor setting information:

DEFORMED REINFORCMENT

A

US REBAR

#3 | 14 3%
#4 I % 415
#5 [ Y 5%
46 | % 8%
#7 | 1 7%
#8 [ 114 9

#9 [ 1% 10
#10 | 115 11V

| 2%.7%
| 2%..10

| 3l.12%
| 315..15

| 8t a7th
| 4..20

| atp. 22
| 5...25

CANADIAN REBAR

10M | %6 | 115
15 M | % | 145
20M | 1 | 200
25M | 1% | 230
30M | 11k | 260

THREADED ROD

hei / hei std

@d [inch]

1%

EUROPEAN REBAR

@dg [mm] higy st [mm]

112..
128...

@ d o]

M12
M16
M20
M24
M27
M30

@dg[mm] Rer e [mm]

| |
14 | 110 |
18 | 125 |
20 | 170 |
28 | 210 |
30 | 240 |
35 | 270 |

|

| 40
| 80
| 150
| 200
| 270
| 300

@d inch]

]
1%
1%

@dy
[inch]

hal (9] df hz
[inch] [inch] [inch]
s 34...1%s
5 s 5...1%s
6% s %..1%
8% e | %1% |

Tmu Tmu
[ftb] [Nm]
30 41
60 81
100 136

M8
M10
M12

M16
M20

he[mm] — @d;[mm]
| e | 9
| 10 | 12
| s | 14
| 10 | 18
| o5 | 2

h. [mm] Toax [Nm]
8..20 10
10...25 20
12...30 40
16...40 80
20.50 | 150

FIGURE 3—INSTALLATION PARAMETERS FOR POST-INSTALLED ADHESIVE ANCHORS
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TABLE 1—INSTALLATION TORQUE SUBJECT TO EDGE DISTANCE

For anchors that will be torqued during installation, the maximum torque, Tmax, must be reduced for edge
distances less than the values given in Tables 8, 16, and 28 as applicable. For edge distances cai and anchor
spacing Sai, the maximum torque Tmax shall comply with the following requirements:

Ultimate Limit States Design:

REDUCED MAXIMUM INSTALLATION TORQUE Tiaxe FOR
EDGE DISTANCES c.; < (5 x d.)

EDGE DISTANCE,

MINIMUM ANCHOR [MAXIMUM TORQUE,

Cai SPACING, Sai Tmax,red
1.75in. (45 mm) < cyi| O X da< Sai< 16in. 0.3 X Tmax
<5xda Sai 2 16 in. (406 mm) 0.5 X Tmax

Design resistance of anchors for compliance with the 2015 NBCC must be determined in accordance with
CSA A23.3-14 Annex D, and this listing report.

Design table index is provided in Table 2 and design parameters are provided in Tables 3 through 31 of this
listing report are based on the 2015 NBCC (CSA A23.3-14). The limit states design of anchors must comply
with CSA A23.3-14 D.5.1, except as required in CSA A23.3-14 D.4.3.1.

Material resistance factors must be ¢:= 0.65 and ¢s = 0.85 in accordance with CSA A23.3-14 Sections 8.4.2
and 8.4.3, and resistance modification factor, R, as given in CSA A23.3-14 Section D.5.3, and noted in Tables
7 through 31 of this listing report, must be used for load combinations calculated in accordance with Division
B, Part 4, Section 4.1.3 of the 2015 NBCC, or Annex C of CSA A23.3-14. The nominal strength, Nsa or Vsa, in
Tables 7A, 7B, 9, 15, 23, and 27 of this listing report must be multiplied by ¢s and R to determine the factored
resistance, Nsar or Vsar. The nominal strength, Nobr, Neogr, Veor, and Vengr, in Tables 8, 16, 24, and 28 of this
listing report must be multiplied by ¢: and R to determine the factored resistance, Ncor, Nobgr, Vebr, and Vobgr,.

The factored bond resistance, N»ar, must be multiplied by ¢c and the permissible installation condition factors
for dry concrete, Rq, water-saturated concrete, Rws, water-filled holes, Rur, and submerged concrete, Ruw, for
the corresponding installation conditions as given in Tables 9 through 14, 17 through 22, 25 through 26B, and

29 through 31.

For anchors to be installed in seismic regions described in NBCC 2015: The factored resistance shear
strength, Vsar, must be adjusted by av,seis as given in Tables 7, 15, 23, and 27 for the corresponding anchor
steel. The nominal bond strength z.cr must be adjusted by an seis as given in Tables 9, 10, 12, 13, 17, 18, 20,

21, 25, 26A, 29, and 30.
TABLE 2—DESIGN TABLE INDEX
Fractional Metric
Design Table
Table Page Table Page
Standard Threaded Rod Steel Strength - Nsa, Vsa TA 16 15 23
e, Concrete B\;eakgut -VNcb, Nebg, Vb, 8 18 16 24
PR T '-'"_,F‘ cbg, Vep, Vepg
) Bond Strength - Na, Nag 12-14 21-22 20-22 28-29
Hilti HIS-N and HIS-RN Internally
Threaded Insert Steel Strength - Nsa, Vsa 27 33 27 33
Concrete Breakout - Nco, Nebg, Vb, 28 34 28 34
I Voo Voo Vors
Al G R LR B
b Al Bond Strength - No, Nag 29-31 35-36 29-31 35-36
Fractional EU Metric Canadian
Design Table
Table Page Table Page Table Page
Steel Reinforcing Bars Steel Strength - Nsa, Vsa 7B 17 15 23 23 30
Concrete Breakout - Neco, Nebg, Vb, 8 18 16 24 24 30
CESERRTIN o s Do e P
Bond Strength - Na, Nag 9-11 19-20 17-19 25-27 | 25-26B | 31-32
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FIGURE 4—FLOWCHART FOR THE ESTABLISHMENT OF DESIGN BOND STRENGTH
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TABLE 3—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON
CARBON AND STAINLESS STEEL THREADED ROD MATERIALS'

.. Minimum
THREADED ROD SPECIFICATION gn'::;}}:"en; specified yield Elongation, [Reduction of|
‘.',»‘ " ur:timate strength 0.2 | f../fy. min. Area, min. | Specification for nuts®
[ — 7
P ,_P strength, f.re percer;t offset, percent percent
ya
ASTM A1932 Grade B7
o race MPa 862 724 1.19 16 50 ASTM A563 Grade DH
< 2'/,in. (< 64 mm)
ASTM F568M? Class 5.8
ASTM A DHE
M5 (', in.) to M24 (1 in.) MPa 500 400 1.25 10 35 S oI :362(?22?)
_, |(equivalent to ISO 898-1)
L
I IASTM F1554, Grade 367 MPa 400 248 1.61 23 40 ASTM A194 or ASTM
5 A563
zZ
, Graae a .
S |ASTM F1554, Grade 557 MP 517 379 1.36 21 30 ASTM A194 or ASTM
i A563
<
O |ASTM F1554, Grade 105" | MPa 862 724 119 15 45 ASTM A/lg‘éef’r ASTM
ISO 898-1 Class 5.8 MPa 500 400 1.25 22 ; DIN 934 Grade 6
ISO 898-1¢ Class 8.8 MPa 800 640 1.25 12 52 DIN 934 Grade 8
ASTM F5935 CW1 (31
ASTM F593° CW1 (316) MPa 689 448 1.54 20 - ASTM F594
/4-in. to °/g-in.
|
ASTM F593° CW2 (316
[ [\STMFo93" CW2 (316) MPa 586 310 1.89 25 - ASTM F594
'(7; [4-in. to 17/5-in.
(7]
% (ASTM A193 Grade 8(M), MPa 517 207 2.50 30 50 ASTM F594
w Class 12 -1 Va-in.
Z
Z |ISO 3506-1° A4-70
2 )
= o vios MPa 700 450 1.56 40 1SO 4032
ISO 3506-1° A4-50
MP 21 2. 4 - 1SO 4032
o AaO a 500 0 38 0 SO 403

" Hilti HIT-RE 500 V3 adhesive may be used in conjunction with all grades of continuously threaded carbon or stainless steel rod (all-thread) that comply with the
code reference standards and that have thread characteristics comparable with ANSI B1.1 UNC Coarse Thread Series or ANSI B1.13M M Profile Metric Thread
Series. Values for threaded rod types and associated nuts supplied by Hilti are provided here.

2 Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service

3 Standard Specification for Carbon and Alloy Steel Externally Threaded Metric Fasteners

4 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and studs

5 Standard Steel Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs

8 Mechanical properties of corrosion-resistant stainless steel fasteners — Part 1: Bolts, screws and studs

7 Based on 2-in. (50 mm) gauge length except for A193, which are based on a gauge length of 4d and ISO 898, which is based on 5d.

8 Nuts of other grades and styles having specified proof load stresses greater than the specified grade and style are also suitable. Nuts must have specified proof
load stresses equal to or greater than the minimum tensile strength of the specified threaded rod.

9 Nuts for fractional rods.

TABLE 4—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON STEEL REINFORCING BARS

REINFORCING BAR SPECIFICATION Minimum specified ultimate Minimum specified yield
N ST o e v o strength, fu, strength, f,,
IASTM A615" Gr. 60 MPa 620 414
IASTM A615" Gr. 40 MPa 414 276
IASTM A7062 Gr. 60 MPa 550 414
DIN 488° BSt 500 MPa 550 500
CAN/CSA-G30.18* Gr. 400 MPa 540 400

' Standard Specification for Deformed and Plain Carbon Steel Bars for Concrete Reinforcement

2 Standard Specification for Low Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
3 Reinforcing steel; reinforcing steel bars; dimensions and masses

“ Billet-Steel Bars for Concrete Reinforcement
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TABLE 5—SPECIFICATIONS AND PHYSICAL PROPERTIES OF FRACTIONAL AND METRIC HIS-N AND HIS-RN INSERTS

HILTI HIS-N AND HIS-RN INSERTS n . .
| : " Minimum specnfne;i ultimate strength, Minimum specified yield strength, f,,
al LA ua
Carbon Steel
DIN EN 10277-3 11SMnPb30+c or DIN MPa 490 390
1561 9SMnPb28K
Stainless Steel
EN 10088-3 X5CrNiMo 17-12-2 MPa 700 350

TABLE 6—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON BOLTS, CAP
SCREWS AND STUDS FOR USE WITH HIS-N AND HIS-RN INSERTS"2

BOLT, CAP SCREW OR STUD Minimum Mi_l:_in:jum »
SPECIFICATION s specified yie . g
e sur::i‘r:r:‘:(te: strength 0.2 futa/fya Elormitlon, R:?::t::ir:‘of Specification for nuts®
m[ﬁ percent offset : T
— strength f.;, £
ya
IASTM A193 Grade B7 MPa 862 724 1.119 16 50 ASTM A563 Grade DH
ISAE J429° Grade 5 MPa 828 634 1.30 14 35 SAE J995
IASTM A3254 '/, to 1-in. MPa 828 634 1.30 14 35 AS63 C, C3, D, DH, DH3
Heavy Hex
IASTM A193° Grade B8M (AISI ASTM F5947
316) for use with HIS-RN MPa 759 655 1.16 15 45 Alloy Group 1, 2 or 3
IASTM A193° Grade B8T (AISI ASTM F5947
321) for use with HIS-RN MPa 862 690 1.25 12 3% Alloy Group 1, 2 or 3

" Minimum Grade 5 bolts, cap screws or studs must be used with carbon steel HIS inserts.

2 Only stainless steel bolts, cap screws or studs must be used with HIS-RN inserts.

3 Mechanical and Material Requirements for Externally Threaded Fasteners

4 Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

5 Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service
6 Nuts must have specified minimum proof load stress equal to or greater than the specified minimum full-size tensile strength of the specified stud.
7 Nuts for stainless steel studs must be of the same alloy group as the specified bolt, cap screw, or stud.
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Fractional Threaded Rod Steel Strength

TABLE 7A—STEEL DESIGN INFORMATION FOR FRACTIONAL THREADED ROD

Nominal rod diameter (in.)’
DESIGN INFORMATION Symbol | Units
3g 112 5/g 3s Ig 1 1,
in. 0.375 0.5 0.625 0.75 0.875 1 1.25
Rod O.D. d
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (31.8)
) . in.2 0.0775 0.1419 0.2260 0.3345 0.4617 0.6057 0.9691
Rod effective cross-sectional area Ase
(mm2) (50) (92) (146) (216) (298) (391) (625)
Nominal strength as governed by steel Nsa kN 25.0 45.8 72.9 107.9 148.9 195.3 312.5
e strength Ve kN 15.0 275 43.7 64.7 89.3 117.2 187.5
% é Reduction for seismic shear Qv,seis - 1.0
® O |Resistance modification factor for tension® R - 0.70
Resistance modification factor for shear® R - 0.65
. Nominal strength as governed by steel Nsa kN 43.1 78.9 125.7 186.0 256.7 336.8 538.8
g ptrength Via kN 259 473 75.4 1116 154.0 202.1 323.3
; Reduction for seismic shear Q,seis - 1.0
z Resistance modification factor for tension? R - 0.80
Resistance modification factor for shear? R - 0.75
- Nominal strength as governed by steel Nsa kN - 36.6 58.3 86.3 119.1 156.3 250.0
B8, [trength Vsa kN - 22.0 35.0 51.8 715 938 150.0
L§L g Reduction factor, seismic shear Q,seis - 0.60
Z Resistance modification factor for tension? R - 0.80
Resistance modification factor for shear? R - 0.75
- Nominal strength as governed by steel Nsa kN - 474 75.4 111.6 154.0 202.1 323.3
8 strength Vsa kN - 28.4 452 67.0 92.4 121.3 194.0
LEL g Reduction factor, seismic shear Qv seis - 1.0
Z Resistance modification factor for tension? R - 0.80
Resistance modification factor for shear? R - 0.75
- Nominal strength as governed by steel Nsa kN - 78.9 125.7 186.0 256.7 336.8 538.8
8 o [strength Vsa kN - 47.3 75.4 111.6 154.0 202.1 323.3
= o
"2" ‘: Reduction factor, seismic shear Qv seis - 1.0
E © Resistance modification factor for tension? R - 0.80
Resistance modification factor for shear? R - 0.75
= Nominal strength as governed by steel Nsa kN 34.5 63.1 100.5 126.5 174.6 229.0 -
;)» g ptrength Via kN 20.7 37.9 60.3 75.9 104.7 137.4 -
Q0
L % Reduction factor, seismic shear Qv seis - 0.8 -
E @ Resistance modification factor for tension? R - 0.70 -
< Resistance modification factor for shear® R - 0.65 -
5 Nominal strength as governed by steel Nsa kN - 2457
o~ » strength V. KN j 147 4
[ IR ] sa .
o © K9]
P O % Reduction factor, seismic shear Q,seis - - 0.8
Sc 2
5 % & Resistance modification factor for tension? R - - 0.80
< Resistance modification factor for shear? R - - 0.75

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf

"Values provided for common material types based on specified strengths and calculated in accordance with CSA A23.3-14 Eq. D.2 and Eq. D.3.

2The tabulated value of the material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section

4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to ductile steel elements.

3 The tabulated value of material resistance factors ¢: and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section

4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to brittle steel elements.
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Fractional Reinforcing Bars

Steel Strength

TABLE 7B—STEEL DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS

Nominal Reinforcing bar size (Rebar)

DESIGN INFORMATION Symbol Units
#3 #4 #5 #6 #7 #8 #9 #10
) . in. 3/g 2 5/g 34 Is 1 1g 1,
Nominal bar diameter d
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.6) (31.8)
in.2 0.11 0.2 0.31 0.44 0.6 0.79 1.0 1.27
Bar effective cross-sectional area Ase
(mm?) (71) (129) (200) (284) (387) (510) (645) (819)
. Nsa kN 29.4 53.4 82.7 117.4 160.1 210.9 266.9 339.0
Nominal strength as governed by steel
© strength
- O
e Vsa kN 17.6 32.0 49.6 70.5 96.1 126.5 160.1 203.4
(0]
E -‘g Reduction for seismic shear Qav,seis - 0.70
%)
< Resistance modification factor for tension® R - 0.70
Resistance modification factor for shear® R - 0.65
. Nsa kN 44.0 80.1 1241 176.2 240.2 316.3 400.4 508.5
Nominal strength as governed by steel
©  Istrength
g o Vsa kN 26.4 48.0 74.5 105.7 1441 189.8 240.2 305.1
[0
% § Reduction for seismic shear Qv seis - 0.70
< Resistance modification factor for tension® R - 0.70
Resistance modification factor for shear? R - 0.65
. Nsa kN 39.1 71.2 110.3 156.6 2135 281.1 355.9 452.0
Nominal strength as governed by steel
©
S o [strength
$ O Vsa kN 235 42.7 66.2 94.0 128.1 168.7 213.5 271.2
(0]
E -‘:.g Reduction for seismic shear Qv seis 0.70
%)
< Resistance modification factor for tension? R - 0.80
Resistance modification factor for shear? R - 0.75

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf

"Values provided for common material types based on specified strengths and calculated in accordance with CSA A23.3-14 Eq. D.2 and Eq. D.3.
2The tabulated value of the material resistance factors ¢. and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4,

Section 4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to ductile steel elements.
3 The tabulated value of material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section
4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to brittle steel elements.
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Fractional Threaded Rod and Concrete Breakout Strength _Carbide Bitor
Reinforcing Bars Hilti Hollow Carbide Bit

Diamond Core Bit +
Roughening Tool, or Diamond
Core Bit

TABLE 8—CONCRETE BREAKOUT DESIGN INFORMATION FOR FRACTIONAL THREADED ROD AND REINFORCING BARS
ALL DRILLING METHODS'

Nominal rod diameter (in.) / Reinforcing bar size

DESIGN

: 1
INFORMATION Symbol | Units | 3/, or 1o0r u

1 5 3 7
#3 /> #4 /s #5 N #6 Is #7 48 #9 #?]2)

Effectiveness factor K Sl 7
for cracked concrete oo (in-Ib) (17)

Effectiveness factor Sl 10

for uncracked Ko,uncr .
concrete (in-Ib) (24)

Minimum . mm | 60 | 70 60 79 76 89 76 89 85 | 102 | 114 | 127
ef,min

Embedment in) | %) | @) | @) | k)| @ | @R | @) | BL | GL | 4 | @@L |

Maximum . mm | 191 | 254 | 254 | 318 | 318 | 381 | 381 | 445 | 445 | 508 | 572 | 635
ef,max

Embedment (in) | (7'%) | (10) (10) | (12'4) | (12'42) | (15) (15) | (17') | (17'2) | (20) | (22'%) | (25)

mm 48 64 64 79 79 95 95 111 11 127 143 159

Min. anchor spacing® Smin .
(in.) (17lg) | 2') | (%) | (BYs) | (BYs) | (3%a) | (3%a) | (4%) | (4%) (5) (5%) | (6'4)

Min. edge distance® Crmin - 5d; or see Table 1 of this report for design with reduced minimum edge distances

Minimum concrete Ao mm her + 30
min

i her + 2do®
thickness (in.) (her + 1'/4) i

Critical edge
distance — splitting
(for uncracked
concrete)

Cac - 2her

Resistance modification
factor for tension,

; R
concrete failure modes,
Condition B?

Resistance modification
factor for shear,

) R
concrete failure modes,
Condition B?

For SlI: 1 inch =25.4 mm, 1 Ibf = 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

' Additional setting information is described in Figure 2, Manufacturers Printed Installation Instructions (MPII).

2 Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in CSA A23.3-14 D.5. The tabulated value of the material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the load
combinations of Division B, Part 4, Section 4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used.

3 do = hole diameter.
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Fractional Reinforcing Bars Bond Strength Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 9—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES DRILLED WITH A
HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)!

Nominal reinforcing bar size
DESIGN INFORMATION Symbol | Units
#3 #4 #5 #6 #7 #8 #9 #10
mm 60 60 76 76 85 102 114 127
Minimum Embedment het min .
(in.) (2%s) (2%s) (3) (3) (3%s) (4) (4'f2) (5)
mm 191 254 318 381 445 508 572 635
Maximum Embedment et max
(in.) (7'2) (10) (12'/2) (15) (1712) (20) (22'/2) (25)
[0} Py .
E 5% Characteristic bond strength in or MPa 0.3 0.4 9.6 0.7 9.7 0.8 9.6 9.3
© ® T cracked concrete
= 05
2 Q & . .
¢ | § g[Charecteristicbond strengthin | | vpa | 122 | 120 | 119 | 17 | 115 | 13 | 112 | 110
5 =  Juncracked concrete
T2
Z © | 2  ICharacteristic bond strength in
T % é % oracked concrete Thor MPa 6.4 6.5 6.6 6.7 6.7 6.8 6.6 6.4
CoO |2
1) a & o )
o g ® Characteristic bond strength in _— MPa 8.4 8.3 8.2 8.1 79 78 77 76
g = Juncracked concrete
Q
; IAnchor Category - - 1 1 1 1 1 1 1 1
o Resistance modification factor R, Rws - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
[0 PRy .
£ . [Characteristic bond strength in
% % loracked concrete Ther MPa 6.9 6.9 7.2 7.3 7.4 7.5 7.4 7.2
)
I3 o )
£ Characteristic bond strength in
o & © luncracked concrete Thuncr MPa 9.0 8.9 8.9 8.8 8.7 8.7 8.6 8.6
<
el (0] Py .
2 |5 & Characteristic bond strength in tor MPa 47 4.8 5.0 5.0 5.1 5.2 5.1 50
% | ® @ [cracked concrete
g |85
5 o )
£ & [Characteristic bond strength in
= © ” |uncracked concrete T uncr MPa 6.2 6.1 6.1 6.1 6.0 6.0 5.9 5.9
lJAnchor Category - - 3 3 3 3 3 3 3 3
Resistance modification factor Rwr - 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
[} ;i .
5% Characteristic bond strength in tor MPa 5.9 6.1 6.3 6.5 6.6 6.9 6.7 6.8
[N cracked concrete
Qo
o Q & . .
= £ & [Characteristic bond strength in
§ & = luncracked concrete Th,uncr MPa 7.9 7.8 7.9 7.9 7.9 7.9 7.8 8.0
Q
(5] [0 I .
g | 5S¢ [Charecteristic bond strength in tor MPa 41 42 44 45 46 47 46 47
S |89 cracked concrete
s |8 o
IS Q & . .
§ | § g|Characteristicbond strengthin | | ypa | 54 5.4 5.4 5.4 5.4 55 5.4 55
@ |+~ [|uncracked concrete
lAnchor Category - - 3 3 3 3 3 3 3 3
Resistance modification factor Ruw - 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Reduction for seismic tension ON,seis - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f. = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500
psi) and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (fc / 17.2)%25 for uncracked concrete [For pound-inch (e
/2,500)°2%] and (fz / 17.2)>'5 for cracked concrete [For pound-inch: (. / 2,500)%19].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time.
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Fractional Reinforcing Bars

Bond Strength

-

I

+

o -

Diamond Core Bit +
Roughening Tool

TABLE 10—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES CORE DRILLED WITH A
DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units
4 ' #5 #6 #7 #8 #9
. mm 76 76 85 102 115
M Embed t hef mi
inimum Embedmen of,min (in) 3) 3) (3%5) ) (414)
. mm 318 286 445 508 573
M E t h
aximum Embedmen ol mx (in) (12%5) (11 %) (17%) (20) (2214)
Characteristic bond strength in
E Temperature | cracked concrete Ter MPa 67 68 6.8 6.9 6.7
© 2 T n
5 range A Characteristic bond strength in
§ o uncracked concrete Tk uncr MPa 11.9 11.7 11.5 11.3 11.2
5 ® Characteristic bond strength in
Q
§ g Temperature | cracked concrete Thor MPa 4.6 4.7 4.7 4.8 4.6
o © range B? Characteristic bond strength in
= uncracked concrete Tk uncr MPa 8.2 8.1 7.9 7.8 7.7
S‘ Anchor Category - - 1 1 1 1 1
Resistance modification factor Rd, Rws - 1.00 1.00 1.00 1.00 1.00
Reduction for seismic tension OIN,seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch = 25.4 mm, 1 Ibf = 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

" Bond strength values correspond to concrete compressive strength f = 17.2 MPa (2,500 psi).
2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).
3 Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are

roughly constant over significant periods of time.

Fractional Reinforcing Bars

Bond Strength

Diamond Core Bit

TABLE 11—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES CORE DRILLED WITH A
DIAMOND CORE BIT'

Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units
#3 #4 #5 #6 #7 #8 #9 #10
mm 60 60 76 76 85 102 114 127
Minimum Embedment Hetmin )
(in.) (2%/s) (2%/s) 3) 3) (3%s) 4) (4'%2) (5)
mm 191 254 318 381 445 508 572 635
Maximum Embedment et max
(in.) (7'2) (10) (12'5) (15) (17'2) (20) (22'2) (25)
©
3 . ’
~§ Temperatl;re range[Characteristic bond strength in _— MPa 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
E A uncracked concrete
32
3 - .
% 5 Temperatt;re range|Characteristic bond strength in e MPa 55 55 55 55 55 55 55 55
e 5 B uncracked concrete
(]
€ |anchor Category - - 2 2 3 3 3 3 3 3
E Resistance modification factor Rd, Rws - 0.85 0.85 0.75 0.75 0.75 0.75 0.75 0.75

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength fz = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa
(2,500 psi) and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f. / 17.2)°2° for uncracked concrete [For

pound-inch (f: / 2,500)°%].

4 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).
Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F)
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are

roughly constant over significant periods of time.
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Fractional Threaded Rod Bond Strength Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 12—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

DESIGN INFORMATION Symbol |  Units Nominal rod diameter (in.)
3o s Slo 314 7o 1 11/,

mm 60 70 79 89 89 102 127

Minimum Embedment hetmin
(in.) (2%/s) (2%/4) (3'/s) (3'2) (3'2) 4) (5)

mm 191 254 318 381 445 508 635

Maximum Embedment hef,max
(in.) (7'12) (10) (12'2) (15) (17'2) (20) (25)

Characteristic bond strength in

cracked concrete Ticr MPa 8.8 8.7 8.7 8.6 8.6 8.5 8.1

Characteristic bond strength in
uncracked concrete

Temperature
range A?

Tx,uncr MPa 16.4 15.8 15.3 14.7 14.1 13.5 12.4

Characteristic bond strength in

cracked concrete Ticr MPa 6.1 6.0 6.0 5.9 5.9 5.9 5.6

Characteristic bond strength in
uncracked concrete Ticuncr

Saturated Concrete

MPa 1.3 10.9 10.5 10.1 9.7 9.3 8.5

Dry concrete and Water

Temperature
range B?

IAnchor Category - - 1 1 1 1 1 1 1

Resistance modification factor Ra, Rws - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Characteristic bond strength in

cracked concrete Ti.cr MPa 6.5 6.5 6.5 6.5 6.5 6.5 6.4

Characteristic bond strength in
uncracked concrete

Temperature
range A?

Teuncr MPa 12.1 1.7 114 11.0 10.7 10.4 9.7

Characteristic bond strength in

o mokod sonoroto Tecr MPa 45 45 45 45 45 45 4.4

Characteristic bond strength in
uncracked concrete Ticuncr

Water-filled hole

MPa 8.4 8.1 7.9 7.6 7.4 71 6.7

Temperature
range B?

IAnchor Category - - 3 3 3 3 3 3 3

Resistance modification factor Ruwr - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Characteristic bond strength in

cracked concrete Ticr MPa 5.7 5.7 5.8 5.8 5.9 5.9 5.9

Characteristic bond strength in
uncracked concrete

Temperature
range A?

Tcuncr MPa 10.6 10.3 10.1 9.9 9.6 9.4 9.0

Characteristic bond strength in

ornokad conoreto Teer MPa 3.9 3.9 4.0 4.0 4.0 41 4.1

Characteristic bond strength in

uncracked concrete Tiuncr MPa 7.3 71 7.0 6.8 6.6 6.5 6.2

Submerged concrete

Temperature
range B?

IAnchor Category - - 3 3 3 3 3 3 3

Resistance modification factor Ruw - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Reduction for seismic tension OUN, seis - 0.92 0.93 0.95 1 1 1 1

For SlI: 1 inch = 25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f: = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)
and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f / 17.2)%% for uncracked concrete [For pound-inch (fc /
2,500)%2%] and (fz / 17.2)*'5 for cracked concrete [For pound-inch: (fe / 2,500)°19].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Fractional Threaded Rod Bond Strength Diamond Core Bit +

Roughening Tool

TABLE 13—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

Nominal rod diameter (in.)
DESIGN INFORMATION Symbol Units
5lg Ya Is 1 1Y
Minimum Embedment Retmin mm 7 89 89 102 127
(in.) (3'/s) (3'2) (3%) 4) (5)
. mm 318 286 445 508 635
Maximum Embedment hefmax .
(in.) (12%) (11%) (17%) (20) (25)
% Characteristic bond strength in eor MPa 6.1 6.0 6.0 6.0 57
5 Temperature cracked concrete
g range A? Characteristic bond strength in
o
3 uncracked concrete B uner MPa 15.3 14.7 14.1 13.5 12.4
® o )
5 Characteristic bond strength in
=]
g Temperature cracked concrete Ther MPa 4.2 4.2 4.2 4.1 3.9
& range B2 Characteristic bond strength in
2 uncracked concrete B uner (MPa) (10.5) (10.1) 9.7) (9.3) (8.5)
el
] Anchor Category - - 1 1 1 1 1
el
o Resistance modification factor Ra, Rws - 1.00 1.00 1.00 1.00 1.00
Reduction for seismic tension OUN, seis - 0.95 1 1 1 1

For SlI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f. = 17.2 MPa (2,500 psi).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures
are roughly constant over significant periods of time.

Fractional Threaded Rod Bond Strength Diamond Core Bit

TABLE 14—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

. Nominal rod diameter (in.)
DESIGN INFORMATION Symbol | Units T 7 % 7 e . 7
- mm 60 70 79 89 89 102 127
Minimum Embedment Petmn 1 n) | (2%) (2%4) (3's) (3'h) (3'h) (4) 5)
Maximum Embedment h mm 191 254 318 381 445 508 635
ehmax (in.) (7')2) (10) (12'/2) (15) (17')) (20) (25)
Temperature Characteristic bond
2 3 range A2 strength in uncracked Thuncr MPa 10.7 10.7 10.7 10.7 10.7 10.7 10.7
g To o concrete
“g% 2 Temperature | Characteristic bond
S @ S P 2 strength in uncracked Thuncr MPa 7.4 7.4 7.4 7.4 7.4 7.4 7.4
cgo range B concrete
k]
E = Anchor Category - - 2 2 3 3 3 3 3
Resistance modification factor Ra, Rws - 0.85 0.85 0.75 0.75 0.75 0.75 0.75

For SI: 1 inch = 25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength fz = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)
and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f / 17.2)°2° for uncracked concrete [For pound-inch (fc /
2,500)°29).

5 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Metric Threaded Rod and EU Metric

Reinforcing Bars

Steel Strength

TABLE 15—STEEL DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS

Nominal rod diameter (mm)’

DESIGN INFORMATION Symbol | Units
8 10 12 16 20 24 27 30
mm 8 10 12 16 20 24 27 30
Rod Outside Diameter d
(in.) (0.31) (0.39) (0.47) (0.63) (0.79) (0.94) (1.06) (1.18)
mm? 36.6 58.0 84.3 157 245 353 459 561
Rod effective cross-sectional area Ase )
(in.2) (0.057) (0.090) (0.131) (0.243) (0.380) (0.547) (0.711) (0.870)
Nsa kN 18.3 29.0 42.0 78.5 122.5 176.5 2295 280.5
Nominal strength as governed
by steel strength
< © Vsa kN 11.0 14.5 255 47.0 73.5 106.0 137.5 168.5
© 1
[}
© 2 . -
O ® [Reduction for seismic shear av,seis - 1.00
@ o - T
Resistance m9d|f3|cat|on R } 0.70
factor for tension
Resistance modification
factor for shear® R . 065
Nsa kN 29.3 46.5 67.5 125.5 196.0 282.5 367.0 449.0
Nominal strength as governed|
by steel strength
- o Vsa kN 17.6 23.0 40.5 75.5 117.5 169.5 220.5 269.5
b o
2 [}
8 @ [Reduction for seismic shear | av,seis - 1.00
N O - -
= Resistance modification
ffactor for tension® R ) 0.70
Resistance modification
ffactor for shear® R . 065
Nsa kN 25.6 40.6 59.0 109.9 171.5 2471 229.5 280.5
Nominal strength as governed
@ by steel strength
g "’8 Vsa kN 15.4 20.3 354 65.9 102.9 148.3 137.7 168.3
[0
T c
§ g Reduction for seismic shear Qv,ssis - 0.80
(a2}
() §E Resistance modification R } 0.70
@ ffactor for tension? :
Resistance modification
factor for shear® R . 0.65
Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol | Units
10 12 14 16 20 25 28 30 32
mm 10.0 12.0 14.0 16.0 20.0 25.0 28.0 30.0 32.0
Nominal bar diameter d
(in.) (0.394) (0.472) (0.551) (0.630) (0.787) (0.984) (1.102) (1.224) (1.260)
mm? 78.5 113.1 153.9 201.1 314.2 490.9 615.8 706.9 804.2
Bar effective cross-sectional area Ase
(in.2) (0.122) (0.175) (0.239) (0.312) (0.487) (0.761) (0.954) (1.096) (1.247)
Nsa kN 43.0 62.0 84.5 110.5 173.0 270.0 338.5 388.8 442.5
= Nominal strength as governed
O |by steel strength
§ Vsa kN 26.0 37.5 51.0 66.5 103.0 162.0 203.0 233.3 265.5
199}
g Reduction for seismic shear av,seis - 0.70
[ee]
< [Resistance modification
% ffactor for tension® R . 0.70
Resistance modification R } 0.65

factor for shear®

"Values provided for common bar material types based on specified strengths and calculated in accordance with CSA A23.3-14 Eq. D.2 and Eq. D.3.
2The tabulated value of material resistance factors ¢ and ¢, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section
4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to brittle steel elements.

3 A4-70 Stainless (M8- M24); A4-502 Stainless (M27- M30)
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Concrete Breakout Strength

[Eeee——

@::'=
N

| =

Carbide Bit or

Hilti Hollow Carbide Bit
Diamond Core Bit +
Roughening Tool, or

Diamond Core Bit

TABLE 16—CONCRETE BREAKOUT DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS
ALL DRILLING METHODS'

Nominal rod diameter (mm)

modes, Condition B2

DESIGN INFORMATION Symbol | Units
8 10 12 16 20 24 27 30
7 1 11 12
Minimum Embedment homa | ™™ | 90 60 0 80 %0 00 0 0
(in.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
. mm 160 200 240 320 400 480 540 600
Maximum Embedment het,max
(in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
. ) mm 40 50 60 80 100 120 135 150
Min. anchor spacing® Smin )
(in.) (1.6) (2.0) (2.4) (3.2) (3.9) (4.7) (5.3) (5.9)
Min. edge distance® Crmin - 5d; or see Table 1 of this report for design with reduced minimum edge distances
her + 30
Minimum concrete thickness rin rTwm o het + 2do(
(in.) (her+ 1'/)
Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol | Units
10 12 14 16 20 25 28 30 32
60 70 80 80 90 100 112 120 128
Minimum Embedment et min mm
(in.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) (4.7) (5.0)
) mm 200 240 280 320 400 500 560 600 640
Maximum Embedment hef,max
(in.) (7.9) (9.4) | (11.0) (12.6) (15.7) (19.7) (22.0) (23.7) (25.2)
. Lo mm 50 60 70 80 100 125 140 150 160
Min. anchor spacing Smin )
(in.) (2.0) (2.4) (2.8) (3.2) (3.9) (4.9) (5.5) (5.9) (6.3)
Min. edge distance® Cmin - 5d; or see Table 1 of this report for design with reduced minimum edge distances
her + 30
Minimum concrete thickness P Tm ! her + 2do(
(in.) (het + 1'14)
Critical edge distance —
splitting Cac - 2her
(for uncracked concrete)
Effectiveness factor for K S 7.1
cracked concrete ““ | (in-b) (17)
Effectiveness factor for K Sl 10
uncracked concrete “ ! (in-Ib) (24)
Resistance modification factor
[for tension, concrete failure R - 1.00
modes, Condition B2
Resistance modification factor
[for shear, concrete failure R - 1.00

For SI: 1 inch =25.4 mm, 1 Ibf = 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

" Additional setting information is described in Figure 2, Manufacturers Printed Installation Instructions (MPII).

2 Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout
governs, as set forth in CSA A23.3-14 D.5. The tabulated value of the material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the
load combinations of Division B, Part 4, Section 4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used.

3 do = hole diameter.
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Carbide Bit or
Hilti Hollow Carbide Bit

EU Metric Reinforcing Bars Bond Strength

TABLE 17—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)"

Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol Units
10 12 14 16 20 25 28 30 32
mm 60 70 80 80 90 100 112 120 128
Minimum Embedment hetmin
(in.) (2.4) (2.8) 3.1) (3.1) (3.5) (3.9) (4.4) 4.7) (5.0)
mm 200 240 280 320 400 500 560 600 640
Maximum Embedment hetmax
(in.) (7.9) (9.4) (11.0) (12.6) (15.7) (19.7) (22.0) (23.7) (25.2)
Characteristic bond
strength in cracked Ther MPa 9.3 9.4 9.5 9.6 9.7 9.8 9.7 9.5 9.3
o | Temperature | concrete
] range A? Characteristic bond
T2 strength in uncracked Tk uncr MPa 12.2 121 12.0 11.8 11.6 1.4 1.2 111 11.0
© 3 concrete
% 3 Characteristic bond
g © strength in cracked Tkor MPa 6.4 6.5 6.5 6.6 6.7 6.8 6.7 6.5 6.4
3 ?U Temperature | concrete
>0 range B? Characteristic bond
a % strength in uncracked T, uncr MPa 8.4 8.3 8.3 8.2 8.0 7.8 7.7 7.7 7.6
= concrete
Anchor Category - - 1 1 1 1 1 1 1 1 1
Resistance modification factor Rd, Rws - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Characteristic bond
strength in cracked Ther MPa 6.9 6.9 7.0 7.2 7.4 7.4 7.4 7.4 7.2
Temperature | concrete
range A? Characteristic bond
) strength in uncracked Ti,uncr MPa 9.0 8.9 8.9 8.9 8.8 8.7 8.6 8.6 8.6
E concrete
3 Characteristic bond
= strength in cracked Tkor MPa 4.7 4.8 4.8 5.0 5.1 5.1 5.1 5.1 5.0
;% Temperature | concrete
‘g“ range B? Characteristic bond
strength in uncracked Thuncr MPa 6.2 6.2 6.1 6.1 6.1 6.0 5.9 5.9 5.9
concrete
Anchor Category - - 3 3 3 3 3 3 3 3 3
Resistance modification factor Ruwr - 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Characteristic bond
strength in cracked Thor MPa 6.0 6.1 6.2 6.3 6.6 6.8 6.8 6.8 6.8
Temperature | concrete
o range A? Characteristic bond
° strength in uncracked Thuncr MPa 7.9 7.8 7.8 7.8 7.9 7.8 7.9 8.0 8.0
e concrete
8 Characteristic bond
3 strength in cracked Tk MPa 4.2 4.2 4.3 4.4 4.6 4.7 4.7 4.7 4.7
% Temperature | concrete
£ range B? Characteristic bond
a strength in uncracked T, uncr MPa 5.4 5.4 5.4 5.4 5.4 54 5.4 5.5 5.5
concrete
Anchor Category - - 3 3 3 3 3 3 3 3 3
Resistance modification factor Ruw - 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Reduction for seismic tension OLN, seis - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

For SlI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f = 17.2 MPa (2,500 psi). For concrete compressive strength, f¢, between 17.2 MPa (2,500 psi)
and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (. / 17.2)%? for uncracked concrete [For pound-inch (fc /
2,500)°2%] and (f / 17.2)°% for cracked concrete [For pound-inch: (f: / 2,500)%'%].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time
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EU Metric Reinforcing Bars Bond Strength Diamond Core Bit +
Roughening Tool

TABLE 18—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS IN HOLES
CORE DRILLED WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol | Units
14 16 20 25 28
mm 80 80 90 100 112
Minimum Embedment e min
(in.) (3.1) (3.1) (3.5) (3.9) (4.4)
mm 280 320 400 500 560
Maximum Embedment hefmax
(in.) (11.0) (12.6) (15.7) (19.7) (22.0)
Characteristic bond
strength in cracked Tker MPa 6.7 6.7 6.8 6.9 6.8
concrete
@ Temperature
[ range A? N
g (Characteristic bond
8 strength in uncracked Thuner MPa 12.0 11.8 11.6 114 11.2
° concrete
2
©
2 Characteristic bond
@ strength in cracked Ther MPa 4.6 4.6 4.7 4.8 4.7
Qo concrete
g Temperature
- range B? o
c Characteristic bond
g strength in uncracked Tk uncr MPa 8.3 8.2 8.0 7.8 7.7
[a] concrete
IAnchor Category - - 1 1 1 1 1
Resistance modification factor Ra, Rws - 1.00 1.00 1.00 1.00 1.00
Reduction for seismic tension OIN,seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f. = 17.2 MPa (2,500 psi).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time.
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EU Metric Reinforcing Bars

TABLE 19—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS IN HOLES CORE DRILLED

Bond Strength

WITH A DIAMOND CORE BIT'

@ )

Diamond Core Bit

Nominal reinforcing bar diameter (mm)

DESIGN INFORMATION Symbol Units
10 12 14 16 20 25 28 30 32
mm 60 70 80 80 90 100 112 120 128
Minimum Embedment hetmin
(in.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) (4.7) (5.0)
mm 200 240 280 320 400 500 560 600 640
Maximum Embedment et max
(in.) (7.9) (9.4) (11.0) | (12.6) | (15.7) | (19.7) | (22.0) | (23.7) | (25.2)
- Temperature Characteristic bond
ko] rar? o A2 strength in uncracked Tk uncr MPa 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
g 9 concrete
©
‘f % Temperatur Characteristic bond
L5 | TOMPErEL® lstrength in uncracked Touner MPa 55 5.5 5.5 5.5 5.5 55 5.5 5.5 55
range B
=3 concrete
2
g IAnchor Category - 2 2 2 3 3 3 3 3 3
a
Resistance modification factor Rd, Rws 0.85 0.85 0.85 0.75 0.75 0.75 0.75 0.75 0.75

For SI: 1 inch = 25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f: = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)

and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (. / 17.2)%% for uncracked concrete [For pound-inch (fc /

2,500)029],

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).
Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly

constant over significant periods of time.
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Metric Threaded Rod Bond S h Carbide Bit or
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TABLE 20—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES DRILLED WITH A HAMMER DRILL
AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal rod diameter (mm)

DESIGN INFORMATION Symbol Units 3 10 12 16 20 22 27 30

mm 60 60 70 80 90 100 110 120

Minimum Embedment Paimo | iny | (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)

mm 160 200 240 320 400 480 540 600

Maximum Embedment ot mex (in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)

Characteristic bond
strength in cracked Ther MPa 8.8 8.8 8.8 8.7 8.6 8.5 8.5 8.4
concrete

Characteristic bond
strength in uncracked Tiunor MPa 16.7 16.3 16.0 15.2 14.5 13.8 13.2 12.7
concrete

Temperature
range A2

Characteristic bond
strength in cracked Ther MPa 6.1 6.1 6.0 6.0 5.9 5.9 5.9 5.8
concrete

Characteristic bond
strength in uncracked i uncr MPa 11.5 11.3 11.0 10.5 10.0 9.5 9.1 8.7
concrete

Temperature
range B?

Anchor Category - - 1 1 1 1 1 1 1 1

Dry and Water Saturated Concrete

Ziffrta”"e modification Re, Rus ; 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Characteristic bond
strength in cracked Thor MPa 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
concrete

Characteristic bond
strength in uncracked Tk,uncr MPa 12.3 121 11.8 11.4 11.0 10.5 10.2 9.8
concrete

Temperature
range A?

Characteristic bond
strength in cracked Thor MPa 4.5 4.5 45 4.5 4.5 4.5 4.5 4.5
concrete

Characteristic bond
strength in uncracked Tk uncr MPa 8.5 8.3 8.2 7.9 7.6 7.2 7.0 6.8
concrete

Water-filled hole

Temperature
range B?

Anchor Category - - 3 3 3 3 3 3 3 3

Zif(')srtance modification Rut . 0.75 075 075 075 075 075 075 075

Characteristic bond
strength in cracked Ther MPa 5.7 5.7 5.7 5.7 5.8 5.9 6.0 6.0
concrete

Characteristic bond
strength in uncracked Thuncr MPa 10.7 10.5 10.4 10.1 9.8 9.5 9.3 9.1
concrete

Temperature
range A?

Characteristic bond
strength in cracked Tkor MPa 3.9 3.9 3.9 4.0 4.0 4.1 4.1 4.2
concrete

Characteristic bond
strength in uncracked Thuner MPa 7.4 7.3 7.2 7.0 6.8 6.6 6.4 6.3
concrete

Submerged concrete

Temperature
range B2

Anchor Category - - 3 3 3 3 3 3 3 3

Zif(')srtance modification Ruw . 0.75 075 075 075 075 075 075 075

Reduction for seismic tension OIN, seis - 1 0.92 0.93 0.95 1 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f: = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500
psi) and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f / 17.2)%%5 for uncracked concrete [For pound-inch (fc
/2,500)%%%] and (f%: / 17.2)° for cracked concrete [For pound-inch: (f: / 2,500)%19].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time.
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Metric Threaded Rod Bond Strength Diamond Core Bit + Roughening Tool
TABLE 21—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES CORE DRILLED WITH A

DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

. Nominal rod diameter (mm)
DESIGN INFORMATION Symbol Units 16 20 24 >7 30
. mm 80 90 100 110 120
Minimum Embedment hermin (in) (3.1) (3.5) (3.9) (4.3) 4.7)
. mm 320 400 480 540 600
Maximum Embedment etmax (in.) (12.6) (15.7) (18.9) (21.4) (23.7)
Characteristic bond
% strength in cracked T MPa 6.1 6.0 6.0 6.0 5.9
g Temperature | concrete
S range A2 Characteristic bond
3 strength in uncracked Th,uncr MPa 15.2 14.5 13.8 13.2 12.7
" concrete
E Characteristic bond
& strength in cracked Ter MPa 4.2 4.2 4.2 4.2 4.1
8 Temperature | concrete
g range B? Characteristic bond
° strength in uncracked T uner MPa 10.5 10.0 9.5 9.1 8.7
© concrete
E Anchor Category - - 1 1 1 1 1
Resistance modification factor Ra, Rws - 1.00 1.00 1.00 1.00 1.00
Reduction for seismic tension QN seis - 0.95 1 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength 7. = 17.2 MPa (2,500 psi).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).
Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Diamond Core Bit

L

Metric Threaded Rod Bond Strength

TABLE 22—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT!

. Nominal rod diameter (mm)
DESIGN INFORMATION Symbol Units 5 = = — = = = =
Minimum Embedment o mm 60 60 70 80 90 100 110 120
ehmin (in.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) 4.7)
Maximum Embedment h mm 160 200 240 320 400 480 540 600
ehmax (in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
[0}
° Characteristic bond
@ | Temperature | oonothin Duuner MPa 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7
& 9 range A
02 uncracked concrete
= O
D O
S® | Temperature | Characteristic bond
8 2 iy strength in Thuner MPa 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
© range B
>0 uncracked concrete
o £ [ Anchor Category - - 2 2 2 3 3 3 3 3
= Resistance modification factor Rd, Rws - 0.85 0.85 0.85 0.75 0.75 0.75 0.75 0.75

For SI: 1 inch = 25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500

psi) and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f. / 17.2)°2° for uncracked concrete [For pound-inch
(Fe12,500)%2].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time.
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Canadian Reinforcing Bars

Steel Strength

TABLE 23—STEEL DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS'

DESIGN INFORMATION Symbol | Unit Nominal reinforcing bar size
ymbol | Fnits 10M 15 M 20M 25M 30 M
Nominal bar diameter d mm 1.3 16.0 19:5 25.2 29.9
(in.) (0.445) (0.630) (0.768) (0.992) (1.177)
Bar effective cross-sectional area A mm? 100.3 201.1 298.6 498.8 702.2
*° (in2) (0.155) (0.312) (0.463) (0.773) (1.088)
Nominal strength as governed by steel Nsa kN 54.0 108.5 161.5 270.0 380.0
o | strength Vsa kN 325 65.0 97.0 161.5 2275
™
i—(') Reduction for seismic shear Qw,seis - 0.70
¢ | Resistance modification factor for _
o ion® R 0.70
Resistance modification factor for shear® R - 0.65

For SI: 1 inch = 25.4 mm, 1 Ibf = 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

"Values provided for common bar material types based on specified strengths and calculated in accordance with CSA A23.3-14 Eq. D.2 and Eq. D.3.
2The tabulated value of material resistance factors ¢. and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section
4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to brittle steel elements.
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Carbide Bit or
Hilti Hollow Carbide Bit
or Diamond Core Bit

TABLE 24—CONCRETE BREAKOUT DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT), OR DIAMOND CORE BIT'

Canadian Reinforcing Bars Concrete Breakout Strength

Nonminal reinforcing bar size
DESIGN INFORMATION Symbol Units
10M 15M | 20m | 25M 30M
. Sl 71
Effectiveness factor for cracked concrete Ke,or )
(in-Ib) A7)
] Sl 10
Effectiveness factor for uncracked concrete Ke,uncr .
(in-Ib) (24)
. mm 60 80 90 101 120
Minimum Embedment e, min .
(in.) (2.4) (3.1) (3.5) (4.0) 4.7)
. mm 226 320 390 504 598
Maximum Embedment et max .
(in.) (8.9) (12.6) (15.4) (19.8) (23.5)
. . mm 57 80 98 126 150
Min. bar spacing® Smin )
(in.) (2.2) (3.1) (3.8) (5.0) (5.9)
) . 5 mm 5d; or see Table 1 of this report for design with reduced minimum edge
Min. edge distance Cmin . .
(in.) distances
her + 30
Minimum concrete thickness himin E:r; ( he;+ 1) her + 2do¥
Critical edge distance — splitting c } oh
(for uncracked concrete) ac ot
Resistance modification factor for tension, R ) 1.00
concrete failure modes, Condition B2 )
Resistance maodification factor for shear, R ) 1.00
concrete failure modes, Condition B? )

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

' Additional setting information is described in Figure 2, Manufacturers Printed Installation Instructions (MPII).

2 Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in CSA A23.3-14 D.5. The tabulated value of the material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the load
combinations of Division B, Part 4, Section 4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used.

3 do = hole diameter.
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Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 25—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

DESIGN INFORMATION Symbol Units Nominal reinforcing bar size
10M 15M 20M 25M 30M
Minimum Embedment hef.min mm 60 80 % 101 120
(in.) (2.4) (3.1) (3.5) (4.0) 4.7
mm 226 320 390 504 598
Maxi E t h
aximum Embedmen et max (in.) (8.9) (12.6) (15.4) (19.8) (23.5)
Characteristic bond
3 strength in cracked Tk MPa 9.4 9.6 9.7 9.8 9.5
© Temperature | concrete
E] range A? Characteristic bond
o strength in uncracked T, uncr MPa 121 11.8 1.7 11.3 111
1] concrete
‘;“ % Characteristic bond
T8 strength in cracked Thor MPa 6.5 6.6 6.7 6.8 6.5
& 38 Temperature | concrete
2 range B? Characteristic bond
I3} strength in uncracked Th,uncr MPa 8.4 8.2 8.0 7.8 7.7
§ concrete
g Anchor Category - - 1 1 1 1 1
Resistance modification factor Rd, Rws - 1.00 1.00 1.00 1.00 1.00
Characteristic bond
strength in cracked Ther MPa 6.9 7.2 7.3 7.4 7.3
Temperature | concrete
range A? Characteristic bond
° strength in uncracked Thunor MPa 8.9 8.9 8.8 8.6 8.5
E concrete
3 Characteristic bond
= strength in cracked Ther MPa 4.8 5.0 5.0 5.1 5.0
g Temperature | concrete
g range B? Characteristic bond
strength in uncracked Th,uncr MPa 6.2 6.1 6.1 6.0 5.9
concrete
Anchor Category - - 3 3 3 3 3
Resistance modification factor Rws - 0.75 0.75 0.75 0.75 0.75
Characteristic bond
strength in cracked Ther MPa 6.1 6.3 6.5 6.8 6.6
Temperature | concrete
@ range A2 Characteristic bond
° strength in uncracked T uncr MPa 7.8 7.8 7.8 7.8 7.8
e concrete
8 Characteristic bond
'§) strength in cracked Thor MPa 4.2 4.4 4.5 4.7 4.6
g Temperature |-conerete
8 range B2 Characteristic bond
%] strength in uncracked T, uncr MPa 5.4 5.4 5.4 5.4 5.4
concrete
Anchor Category - - 3 3 3 3 3
Resistance modification factor Ruw - 0.75 0.75 0.75 0.75 0.75
Reduction for seismic tension OIN,seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f: = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500

psi) and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f / 17.2)%%5 for uncracked concrete [For pound-inch (fc
/2,500)%2%] and (f%: / 17.2)%'® for cracked concrete [For pound-inch: (f. / 2,500)%19)].

s

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time
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Canadian Reinforcing Bars Bond Strength Diamond Core Bit + Roughening Tool

TABLE 26A—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

. Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units 15M 20M
- mm 80 90
Minimum Embedment het,min )
(in.) (3.1) (3.5)
. mm 320 390
Maximum Embedment et max )
(in.) (12.6) (15.4)
[} o .
1] Characteristic bond strength in e MPa 6.7 6.8
g cracked concrete
g Temperature range A2
Characteristic bond strength in
% uncracked concrete Thunor MPa 11.8 1.7
§ Characteristic bond strength in
] cracked concrete Boer MPa 46 47
o) Temperature range B2
© Characteristic bond strength in
% uncracked concrete Duner MPa 8.2 8.0
S Anchor Category - - 1 1
E Resistance modification factor R4, Rws - 1.00 1.00
Reduction for seismic tension QN seis - 0.9 0.9

For SI: 1inch =25.4 mm, 1 Ibf =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

"Bond strength values correspond to concrete compressive strength . = 17.2 MPa (2,500 psi).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.

CIE

Canadian Reinforcing Bars Bond Strength Diamond Core Bit

TABLE 26B—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

. Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units T0m T5M 20M 25M 30m
- mm 60 80 90 101 120
Minimum Embedment hetmin (in) (2.4) (3.1) (3.5) (4.0) (4.7)
Maximum Embedment h mm 226 320 390 504 598
ermax (in.) (8.9) (12.6) (15.4) (19.8) (23.5)
= Characteristic bond strength in
Q 2
g o Temperature range A uncracked concrete Th,uncr MPa 8.0 8.0 8.0 8.0 8.0
T2 > | Characteristic bond strength in
g % % Temperature range B uncracked concrete Th,uncr MPa 5.5 5.5 5.5 5.5 5.5
> © [ Anchor Category - - 2 3 3 3 3
o Resistance modification factor Ra Rws - 0.85 0.75 0.75 0.75 0.75

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength f: = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)
and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (. / 17.2)%% for uncracked concrete [For pound-inch (fc /
2,500)°29).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Fractional and Metric HIS-N and HIS-RN

Internal Threaded Insert Steel Strength

TABLE 27—STEEL DESIGN INFORMATION FOR FRACTIONAL AND METRIC HIS-N AND HIS-RN THREADED INSERTS'

Nominal Bolt/Cap Screw Diameter Nominal Bolt/Cap Screw Diameter
DESIGN INFORMATION [Symbol| Units (in.) Fractional Units (mm) Metric
3g I, 5lg 3, 8 10 12 16 20
in. 0.65 0.81 1.00 1.09 mm 12.5 16.5 20.5 254 27.6
HIS Insert O.D. D
nse mm) | (165) | (205) | 5.4) | (27.6) | (n) | 049) | 065 | (0.81) | (1.00) | (1.09)
) in. 4.33 4.92 6.69 8.07 mm 90 110 125 170 205
HIS insert length | .
(mm) (110) (125) (170) (205) (in.) (3.54) (4.33) (4.92) (6.69) (8.07)
Bolt effective cross- A in.2 0.0775 | 0.1419 | 0.2260 | 0.3345 | mm? 36.6 58 84.3 157 245
sectional area = (mm?) (50) (92) (146) (216) (in.2) | (0.057) | (0.090) | (0.131) [ (0.243) | (0.380)
HIS insert effective cross- A in.2 0.178 0.243 0.404 0.410 mm? 51.5 108 169.1 256.1 237.6
sectional area et (mm?) | (115) (157) (260) (265) | (in2) | (0.080) | (0.167) | (0.262) | (0.397) | (0.368)
~ | Nominal steel Nsa kN 43.1 78.9 125.7 186.0 kN - - - - -
@ | strength — ASTM
& | A193 B73 bolt/cap
< | screw Vsa kN 25.9 47.3 75.4 111.6 kN - - - - -
=
'J) Nominal steel
< strength — Nsa kN 56.3 76.7 127.6 129.7 kN - - - - -
HIS-N insert
oy | Nominal steel Nsa kN 37.9 69.4 110.6 163.7 kN - - - - -
Q & | strength — ASTM
p; % A193 Grade B8M
< m | SS bolt/cap screw Vsa kN 22.8 41.7 66.3 98.2 kN - - - - -
[0)
%3 :
< = | Nominal steel
© strength — Nsa kN 80.4 109.6 182.2 185.2 kN - - - - -
HIS-RN insert
Nominal steel Nsa (kN) - - - - kN 29.5 46.5 67.5 125.5 196.0
— o | strength — ISO 898-
%‘; o | 1 Class 8.8 bolt/cap
© 4| screw Vsa (kN) - - - - kN 17.5 28.0 40.5 75.5 117.5
oOs
2o Nominal steel
strength — Nsa (kN) - - - - kN 25.0 53.0 83.0 125.5 116.5
HIS-N insert
Nominal steel
® - - - -
g 2 | strength — 1SO Nsa (kN) kN 25.5 40.5 59.0 110.0 171.5
O 2| 3506-1 Class A4-70
& & | Stainless bolfcap | gy |- - - - kN | 155 | 245 | 355 | 660 | 103.0
QS o | screw
™ N~ "
o < | Nominal steel
@ < | strength — Nsa (kN) - - - - kN 36.0 75.5 118.5 179.5 166.5
HIS-RN insert
Reduction for seismic
shear Qv,seis - 0.94 - 0.94
Resistance m(_)dlgcatlon R ) 0.70 ) 0.70
factor for tension
Resistance mo?ification R } 0.65 ) 0.65
factor for shear

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Values provided for common bar material types based on specified strengths and calculated in accordance with CSA A23.3-14 Eq. D.2 and Eq. D.3.

2The tabulated value of material resistance factors ¢ and ¢s, and resistance modification factor, R, applies when the load combinations of Division B, Part 4, Section
4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used. Values correspond to brittle steel elements.

3 For the calculation of the design steel strength in tension and shear for the bolt or screw, the R factor for ductile steel failure according to CSA A23.3-14 Section
D.5.3, as applicable, can be used.
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Concrete Breakout Strength Carbide Bit or

Hilti Hollow Carbide Bit

TABLE 28—CONCRETE BREAKOUT DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal Bolt/Cap Screw Diameter Nominal Bolt/Cap Screw Diameter
DESIGN INFORMATION [Symbol| Units (in.) Fractional Units (mm) Metric
y | w | w | 8 | 10 [ 12 | 16 | 20
Effectiveness factor for K in-Ib 17 SI 7.1
cracked concrete ’ (sl 7.1) (in-Ib) (17)
Effectiveness factor for K in-lb 24 S| 10
c,uncr
uncracked concrete (sh (10) (in-Ib) (24)
Effective embedment h in. 43/g 5 6%/4 8'/s mm 90 110 125 170 205
el
depth (mm) (110) (125) (170) (205) (in.) (3.5) 4.3) (4.9) (6.7) (8.1)
in. 3, 4 5 5, mm 63 83 102 127 140
Min. anchor spacing® Smin
(mm) (83) (102) (127) (140) (in.) (2.5) (3.25) (4.0) (5.0) (5.5)
in. 3, 4 5 5"/, mm 63 83 102 127 140
Min. edge distance® Crin
(mm) (83) (102) (127) (140) (in.) (2.5) (3.25) (4.0) (5.0) (5.5)
Minimum concrete . in. 5.9 6.7 9.1 10.6 mm 120 150 170 230 270
thickness (mm) | (150) | (170) | @30) | (270) | (n) | @7 | 59) | ©7) | 91) | (106)
Critical edge distance —
splitting Cac - 2her - 2her
(for uncracked concrete)
Resistance modification
factor for tension, concrete
failure modes, Condition R B 1.00 B 1.00
B2
Resistance modification
factor for shear, concrete
failure modes, Condition R B 1.00 B 1.00
BZ

For Sl: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

' Additional setting information is described in Figure 2, Manufacturers Printed Installation Instructions (MPII).

2 Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in CSA A23.3-14 D.5. The tabulated value of the material resistance factors ¢: and ¢s, and resistance modification factor, R, applies when the load
combinations of Division B, Part 4, Section 4.1.3 of the 2015 NBCC or Annex C of CSA A23.3-14 are used.
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Fractional and Metric HIS-N and HIS-RN

A

Internal Threaded Insert

TABLE 29—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)"

Bond Strength

(-——

@:‘=

Carbide Bit or
Hilti Hollow Carbide Bit

DESIGN INFORMATION

Symbol

Units

Nominal bolt/cap screw diameter (in.)

Nominal bolt/cap screw diameter (mm)

3lg

5l

3a

Units

8

10

12

16

20

Embedment

her

in.
(mm)

43/
(110)

6%/4
(170)

8'/s
(205)

mm

(in.)

90
(3.5)

110
4.3)

125
4.9)

170
6.7)

205
(8.1)

Characteristic bond
strength in cracked
concrete

MPa

7.4

7.4

7.4

MPa

7.4

7.4

7.4

7.4

7.4

A?

Characteristic bond
strength in uncracked
concrete

Tk,uncr

MPa

12.3

12.3

12.3

MPa

12.3

12.3

12.3

12.3

12.3

Characteristic bond
strength in cracked
concrete

MPa

5.1

5.1

5.1

5.1

MPa

5.1

5.1

5.1

5.1

5.1

Characteristic bond
strength in uncracked
concrete

Temperature [Temperature range
range B?

Dry concrete and
Water saturated concrete

MPa

8.5

8.5

8.5

8.5

MPa

8.5

8.5

8.5

8.5

8.5

Anchor Category

Resistance modification factor

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Characteristic bond
strength in cracked
concrete

MPa

5.5

5.5

5.6

5.7

MPa

5.5

5.5

5.6

5.7

5.7

Characteristic bond
strength in uncracked
concrete

Temperature
range A?

Tk,uncr

MPa

9.1

9.2

9.3

9.5

MPa

9.1

9.2

9.3

9.5

9.5

Characteristic bond
strength in cracked
concrete

MPa

3.8

3.8

3.8

3.9

MPa

3.8

3.8

3.8

3.9

3.9

Water-filled hole

Characteristic bond
strength in uncracked
concrete

Temperature
range B2

MPa

6.3

6.4

6.4

6.5

MPa

6.3

6.4

6.4

6.5

6.6

>
=]

chor Category

Resistance modification factor

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

Characteristic bond
strength in cracked
concrete

MPa

4.9

5.0

5.1

5.2

MPa

4.8

4.9

5.0

5.1

52

Characteristic bond
strength in uncracked
concrete

Temperature
range A?

Tk,uncr

MPa

8.2

8.4

8.6

8.7

MPa

8.0

8.2

8.4

8.6

8.7

Characteristic bond
strength in cracked
concrete

MPa

34

3.4

3.5

3.6

MPa

3.3

3.4

3.4

3.5

3.6

Characteristic bond
strength in uncracked
concrete

Submerged concrete

Temperature
range B2

MPa

5.6

5.8

5.9

6.0

MPa

5.5

5.6

5.8

5.9

6.0

Anchor Category

Resistance modification factor

Ruw

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

Reduction for seismic tension

QN seis

For SI: 1 inch =25.4 mm, 1 Ibf = 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

"Bond strength values correspond to concrete compressive strength £ = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)

and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (f / 17.2)%% for uncracked concrete [For pound-inch (fc /

2,500)°2% and (f% / 17.2)°® for cracked concrete [For pound-inch: (fz / 2,500)%9].

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly

constant over significant periods of time.
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Fractional and Metric HIS-N and HIS-RN Diamond Core Bit +
Internal Threaded Insert Bond Strength Roughening Tool

TABLE 30—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS IN
HOLES CORE DRILLED WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

Nominal bolt/cap screw Nominal bolt/cap screw diameter
DESIGN INFORMATION Symbol Units diameter (in.) Units (mm)
11, 5/g 3a 12 16 20
Embedment bor in. 5 6% 8'/s mm 125 170 205
© (mm) (125) (170) (205) (in.) (4.9) (6.7) (8.1)
- Characteristic bond
Q strength in cracked Thor MPa 5.2 5.2 5.2 MPa 5.2 5.2 5.2
g Temperature | concrete
z range A2 Characteristic bond
? strength in uncracked Tk,uncr MPa 123 123 123 MPa 123 123 123
2o concrete
= 2 Characteristic bond
2 5 strength in cracked Tior MPa 3.6 3.6 3.6 MPa 3.6 3.6 3.6
g O | Temperature | concrete
‘g range B2 Characteristic bond
e strength in uncracked T uncr MPa 8.5 8.5 8.5 MPa 8.5 8.5 8.5
3 concrete
S‘ Anchor Category - - 1 1 1 - 1 1 1
Resistance modification factor R4, Rws - 1.00 1.00 1.00 - 1.00 1.00 1.00
Reduction for seismic tension OIN,seis - 1 1 1 - 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 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

Bond strength values correspond to concrete compressive strength f = 17.2 MPa (2,500 psi).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete
temperatures are roughly constant over significant periods of time.

R

Fractional and Metric HIS-N and HIS-RN
Internal Threaded Insert

Bond Strength Diamond Core Bit

TABLE 31—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS IN
HOLES CORE DRILLED WITH A DIAMOND CORE BIT'

e Nominal bolt/cap screw diameter (mm)

DESIGN INFORMATION Symbol Units (in.) Units
3/g /2 5/g 34 8 10 12 16 20

Embedment h in. 43/g 5 6%/4 8'/s mm 90 110 125 170 205

o (mm) (110) | (125) | (170) | (205) (in.) (3.5) (4.3) (4.9) (6.7) (8.1)
8 Temperature Characteristic bond
‘;" % rar? o A2 strength in uncracked Th,uncr MPa 8.3 8.3 8.3 8.3 MPa 8.3 8.3 8.3 8.3 8.3
- g 9 concrete
c
38 Temperature Characteristic bond
%3 rar? o B2 strength in uncracked Thunor MPa 5.7 5.7 5.7 5.7 MPa 5.7 5.7 5.7 5.7 5.7
ST 9 concrete
82 | Anchor Category - - 3 3 3 3 = 2 3 3 3 3

(%]

E Resistance modification factor Rd, Rws - 0.75 0.75 0.75 0.75 - 0.85 0.75 0.75 0.75 0.75

For SlI: 1 inch =25.4 mm, 1 Ibf = 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

" Bond strength values correspond to concrete compressive strength fc = 17.2 MPa (2,500 psi). For concrete compressive strength, f, between 17.2 MPa (2,500 psi)
and 55.2 MPa (8,000 psi), the tabulated characteristic bond strength may be increased by a factor of:: (fc / 17.2)%% for uncracked concrete [For pound-inch (. /
2,500)°29).

2 Temperature range A: Maximum short term temperature = 55°C (130°F), Maximum long term temperature = 43°C (110°F).

Temperature range B: Maximum short term temperature = 80°C (176°F), Maximum long term temperature = 43°C (110°F).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Conditions of listing:

1.

2
3.
4

10.

11.
12.

13.

14.

15.

16.

The listing report addresses only conformance with the standards and code sections noted above.
Approval of the product’s use is the sole responsibility of the local code official.
The listing report applies only to the materials tested and as submitted for review by ICC-ES.

Anchor sizes, dimensions, minimum embedment depths and other installation parameters are as set
forth in this listing report.

Anchors must be limited to use in cracked and uncracked normal-weight concrete and lightweight
concrete having a specified compressive strength, f, of 17.2 MPa (2,500 psi) to 58.6 MPa (8,500 psi).

The values of f, used for calculation purposes must not exceed 55 MPa.
Limit states design values must be established in accordance with this listing report.

The use of fatigue or shock loading for these anchors under such conditions is beyond the scope of this
listing report.

Anchors may be used to resist short-term loading due to wind or seismic forces in locations designed
according to NBCC 2015.

Where not otherwise prohibited in the code as referenced in CSA A23.3-14, Hilti HIT-RE 500 V3 Adhesive
Anchor System are permitted for use with fire-resistance-rated construction provided that at least one of
the following conditions is fulfilled:

a. Anchors are used to resist wind or seismic forces only.

b. Anchors that support a fire-resistance-rated envelope or a fire-resistance-rated membrane are
protected by approved fire-resistance-rated materials, or have been evaluated for resistance to fire
exposure in accordance with recognized standards.

c. Anchors are used to support nonstructural elements.
Use of zinc-coated carbon steel anchors is limited to dry, interior locations.

Use of anchors made of stainless steel as specified in this report are permitted for exterior exposure and
damp environments.

Steel anchoring materials in contact with preservative-treated wood and fire-retardant-treated wood must
be of zinc-coated carbon steel or stainless steel. The minimum coating weights for zinc-coated steel must
comply with ASTM A153.

Installation of anchors in horizontal or upwardly inclined orientations to resist sustained tension loads
shall be performed by personnel certified by an applicable certification program, and the certification shall
include written and performance tests in accordance with the ACI/CRSI Adhesive Anchor Installer
Certification program, or equivalent in accordance with CSA A23.3-14 D.10.2.3. The installation shall be
continuously inspected during installation by an inspector specially approved for that purpose. The
special inspector shall furnish a report to the licensed design professional and building official that the
work covered by the report has been performed and that the materials used and the installation
procedures used conform with the approved contract documents and the MPII in accordance with CSA
A23.3-14 D.10.2.4.

Anchors shall not be used for applications where the concrete temperature can rise from 40°F (5°C) or
less to 80°F (27°C) or higher within a 12-hour period. Such applications may include but are not limited
to anchorage of building facade systems and other applications subject to direct sun exposure.

Anchors may be used to resist tension and shear forces in floor, wall, and overhead installations only if
installation is into concrete with a temperature between -5°C and 40°C (23°F and 104°F) for threaded
rods, rebar, and Hilti HIS-(R)N inserts. Overhead installations for hole diameters larger than 7/16-inch or
10mm require the use of piston plugs (HIT-SZ, -IP) during injection to the back of the hole. "/16-inch
diameter holes may be injected directly to the back of the hole with the use of extension tubing on the
end of the nozzle. The anchor or post-installed reinforcing bars must be supported until fully cured (i.e.,
with Hilti HIT-OHW wedges, or other suitable means). Where temporary restraint devices are used, their
use shall not result in impairment of the anchor shear resistance. Installation in concrete temperature
below 5°C (41°F) requires the adhesive to be conditioned to a minimum temperature of 5°C (32°F).



