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REPORT HOLDER:
HILTI, INC.
EVALUATION SUBJECT:

HILTI HIT-RE 100 ADHESIVE ANCHORS AND POST
INSTALLED REINFORCING BAR CONNECTIONS IN
CRACKED AND UNCRACKED CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2018, 2015, 2012, and 2009 International Building Code®
(IBC)

m 2018, 2015, 2012, and 2009 International Residential
Code® (IRC)

For evaluation for compliance with codes adopted by the
Los Angeles Department of Building and Safety (LADBS),
see ESR-3829 LABC and LARC Supplement.

Property evaluated:
Structural
2.0 USES

The Hilti HIT-RE 100 Adhesive Anchoring System is used
as anchorage in cracked and uncracked normal-weight
concrete having a specified compressive strength, f, of
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa) to resist
static, wind and earthquake (Seismic Design Categories A
through F) tension and shear loads.

The anchor system complies with anchors as described in
Section 1901.3 of the 2018 and 2015 IBC, Section 1909 of
the 2012 IBC and is an alternative to cast-in-place and
post-installed anchors described in Section 1908 of the
2012 IBC, and Sections 1911 and 1912 of the 2009. The
anchor system may also be used where an engineered
design is submitted in accordance with Section R301.1.3 of
the IRC.

The Hilti HIT-RE 100 Post-Installed Reinforcing Bar
system is an alternative to cast-in-place reinforcing bars
governed by ACI 318 and IBC Chapter 19.

3.0 DESCRIPTION
3.1 General:

The Hilti HIT-RE 100 Adhesive Anchoring System and Post-
Installed Reinforcing Bar System are comprised of the
following components:

o Hilti HIT-RE 100 adhesive packaged in foil packs
o Adhesive mixing and dispensing equipment
e Equipment for hole cleaning and adhesive injection

The Hilti HIT-RE 100 Adhesive Anchoring System may be
used with continuously threaded rod or deformed steel
reinforcing bars as depicted in Figure 4. The Hilti HIT-RE
100 Post-Installed Reinforcing Bar system may only be used
with deformed steel reinforcing bars. The primary
components of the Hilti Adhesive Anchoring System,
including the Hilti HIT-RE 100 Adhesive, HIT-RE-M static
mixing nozzle and steel anchoring elements, are shown in
Figure 6 of this report.

The manufacturer’s printed installation instructions (MPII),
as included with each adhesive unit package, are replicated
as Figure 9 of this report.

3.2 Materials:

3.21 Hilti HIT-RE 100 Adhesive: Hilti HIT-RE 100
Adhesive is an injectable, two-component epoxy adhesive.
The two components are separated by means of a
dual-cylinder foil pack attached to a manifold. The two
components combine and react when dispensed through a
static mixing nozzle attached to the manifold. Hilti HIT-RE
100 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 9 of this report.

3.2.2 Hole Cleaning Equipment:

3.2.2.1 Standard Equipment: Standard hole cleaning
equipment, comprised of steel wire brushes and air nozzles,
is described in Figure 9 of this report.

3.2.2.2 Hilti Safe-Set™ System: For the elements
described in Section 3.2.4, the Hilti TE-CD and 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 CEM (61 &/s), the Hilti

TE-CD or TE-YD drill bit will remove ,grilling \dust, =
automatically cleaning the hole. —E-%}f'fﬁ'ﬂx%'n %F&lé} ‘;]
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3.2.3 Dispensers: Hilti HIT-RE 100 must be dispensed
with manual dispensers, pneumatic dispensers, or electric
dispensers provided by Hilti.

3.2.4 Anchor Elements:

3.2.4.1 Threaded Steel Rods: Threaded steel rods must
be clean, continuously threaded rods (all-thread) in
diameters as described in Tables 4 and 9 and Figure 4 of
this report. Steel design information for common grades of
threaded rods is provided in Table 2. Carbon steel threaded
rods must be furnished with a 0.0002-inch-thick (0.005 mm)
zinc electroplated coating in compliance with ASTM B633
SC 1 or must be hot-dip galvanized in compliance with
ASTM A153, Class C or D. Stainless steel threaded rods
must comply with ASTM F593 or ISO 3506 A4. Threaded
steel rods must be straight and free of indentations or other
defects along their length. The ends may be stamped with
identifying marks, and the embedded end may be blunt cut
or cut on the bias to a chisel point.

3.2.4.2 Steel Reinforcing Bars for use in Post-Installed
Anchor Applications: Steel reinforcing bars are deformed
bars as described in Table 3 of this report. Tables 5, 9, and
13 and Figure 4 summarize reinforcing bar size ranges. The
embedded portions of reinforcing bars must be straight, and
free of mill scale, rust, mud, oil and other coatings (other
than zinc) that may impair the bond with the adhesive.
Reinforcing bars must not be bent after installation except
as set forth in Section 26.6.3.1(b) of ACI 318-14 or Section
7.3.2 of ACI 318-11, as applicable, with the additional
condition that the bars must be bent cold, and heating of
reinforcing bars to facilitate field bending is not permitted.

3.2.4.3 Ductility: In accordance with ACI 318-14 2.3 or
ACI 318-11 D.1, as applicable, in order for a steel element
to be considered ductile, the tested elongation must be at
least 14 percent and reduction of area must be at least
30 percent. Steel elements with a tested elongation of
less than 14 percent or a reduction of area of less than
30 percent, or both, are considered brittle. Values for
various steel materials are provided in Tables 2 and 3 of this
report. Where values are nonconforming or unstated, the
steel must be considered brittle.

3.2.5 Steel Reinforcing Bars for use in Post-Installed
Reinforcing Bar Connections: Steel reinforcing bars used
in post-installed reinforcing bar connections are deformed
bars (rebar). Tables 16. 17, and 18 and Figure 4 summarize
reinforcing bar size ranges. The embedded portions of
reinforcing bars must be straight and free of millscale, rust,
and other coatings that may impair the bond with the
adhesive.  Reinforcing bars must not be bent after
installation, except as set forth in ACI 318-14 Section
26.6.3.1 (b) or ACI 318-11 Section 7.3.2, as applicable with
the additional condition that the bars must be bent cold, and
heating of reinforcing bars to facilitate field bending is not
permitted.

3.3 Concrete:

Normal-weight concrete must comply with Sections 1903
and 1905 of the IBC, as applicable. The specified
compressive strength of the concrete must be from
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

4.0 DESIGN AND INSTALLATION
4.1 Strength Design of Post-Installed Anchors:

Refer to Table 1 for the design parameters for specific
installed elements, and refer to Figure 5 and Section 4.1.4

for a flowchart to determine the applicable design bond
strength or pullout strength.

4.1.1 General: The design strength of anchors under the
2018 and 2015 IBC, as well as the 2018 and 2015 IRC must
be determined in accordance with ACI 318-14 Chapter 17
and this report.

Design strength of anchors complying with the 2012 and
2009 IBC and 2012 and 2009 IRC, must be in accordance
with ACI 318-11 Appendix D and this report.

A design example according to the 2018 and 2015 IBC is
included given in Figure 7.

Design parameters are provided in Tables 4 through 15
and based on ACI 318-14 for use with the 2018 and 2015
IBC, and ACI 318-11 for use with the 2012 and 2009 IBC
unless noted otherwise in Sections 4.1.1 through 4.1.11 of
this report.

The strength design of anchors must comply with ACI 318-
14 17.3.1 or ACI 318-11 D.4.1, as applicable, except as
required in ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as
applicable.

Strength reduction factors, ¢, as given in ACI 318-14
17.3.3 or ACI 318-11 D.4.3, as applicable, must be used for
load combinations calculated in accordance with Section
1605.2 of the IBC or Section 5.3 of ACI 318-14 or Section
9.2 of ACI 318-11, as applicable. Strength reduction factors,
¢, as given in ACI 318-11 D.4.4 must be used for load
combinations calculated in accordance with ACI 318
Appendix C.

4.1.2 Static Steel Strength in Tension: The nominal
static steel strength of a single anchor in tension, Nsa, in
accordance with ACI 318-14 17.4.1.2 or ACI 318-11 D.5.1.2,
as applicable, and the associated strength reduction factors,
#, in accordance with ACI 318-14 17.3.3 or ACI 318-11
D.4.3, as applicable, are provided in the tables outlined in
Table 1 for the anchor element types included in this report.

4.1.3 Static Concrete Breakout Strength in Tension:
The nominal concrete breakout strength of a single anchor
or group of anchors in tension, Nc» or Nobg, must be
calculated in accordance with ACI 318-14 17.4.2 or ACI 318
D.5.2, as applicable, with the following addition:

The basic concrete breakout strength of a single anchor in
tension, N», must be calculated in accordance with ACI 318-
14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable, using the
values of kccr, and kcuncr as described in this report. Where
analysis indicates no cracking in accordance with ACI 318-
14 17.4.2.6 or ACI 318-11 D.5.2.6, as applicable, N» must
be calculated using kc,uncr and Wen = 1.0, see Table 1. For
anchors in lightweight concrete, see ACI 318-14 17.2.6 or
ACI 318-11 D.3.6, as applicable. The value of f. used for
calculation must be limited to 8,000 psi (55 MPa) in
accordance with ACI 318-14 17.2.7 or ACI 318-11 D.3.7, as
applicable. Additional information for the determination of
nominal bond strength in tension is given in Section 4.1.4 of
this report.

4.1.4 Static Bond Strength in Tension: The nominal
static bond strength of a single adhesive anchor or group of

adhesive anchors in tension, Ns or must be calculated

in accordance with ACI 318-14 17.4, sgaﬁdl 8&1{%% [ NE]|

as applicable. Bond strength values-are—a—funetion—ef-the
concrete compressive strength, wwether‘the ret
cracked or uncracked, the concrete fe % _%_ m
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the installation conditions (dry, water-saturated, etc.). The
resulting characteristic bond strength shall be multiplied by
the associated strength reduction factor ¢nn as follows:

must be observed for anchor design and installation.
Likewise, in lieu of ACI 318-14 17.7.5 or ACI 318-11 D.8.5,
as applicable, the minimum member thicknesses, hmin,
described in this report must be observed for anchor design
and installation. For adhesive anchors that will remain
untorqued, ACI 318-14 17.7.4 or ACI 318-11 D.8.4, as
applicable, applies.

For edge distances cai and anchor spacing sa, the
maximum torque Tmax shall comply with the following
requirements:

REDUCED MAXIMUM INSTALLATION TORQUE Ty s FOR
EDGE DISTANCES c,; < (5 x d,)

EDGE DISTANCE, |MINIMUM ANCHOR MAXIMUM

Cai SPAC'NG, Sai TORQUE, Tmax,red
1.75in. (45 mm)SCai 5Xda<sai<16in. 0.3 X Tmax
<5xda Sai = 16 in. (406 mm) 05 X Tmax

ASSOCIATED
DRILLING | CONCRETE | FERMSSIBLE | BoND | STRENGTH
METHOD TYPE CONDITIONS STRENGTH | REDUCTION
FACTOR
Dry Tk,uncr ¢d
Water-saturated Tk uncr Pws
Uncracked -
Water-filled hole Tk uncr s
Underwater
Hammer- application Thk,uncr Puw
drill
Dry Tk,cr ¢d
Water-saturated Tkeor Pws
Cracked -
Water-filled hole Thor Pt
Underwater
application Th,cr Puw
Hammer- Dry Tk,uncr Pd
- Uncracked
drill with
Hilti TE-YD Water-saturated Th.uncr dws
or TE-CD
i Dry b
Hollow Drill| o cved k,cr @
Bit Water-saturated Tkor Pws

Figure 5 of this report presents a bond strength design
selection flowchart. Strength reduction factors for
determination of the bond strength are outlined in Table 7,
8, 11, 12 and 15 of this report. Adjustments to the bond
strength may also be made for increased concrete
compressive strength as noted in the footnotes to the bond
strength tables.

4.1.5 Static Steel Strength in Shear: The nominal static
strength of a single anchor in shear as governed by the
steel, Vsa, in accordance with ACI 318-14 17.5.1.2 or ACI
318-11 D.6.1.2, as applicable, and strength reduction
factors, ¢, in accordance with ACI 318-14 17.3.3 or ACI 318-
11 D.4.3, as applicable, are given in the tables outlined in
Table 1 for the anchor element types included in this report.

4.1.6 Static Concrete Breakout Strength in Shear: The
nominal static concrete breakout strength of a single anchor
or group of anchors in shear, Veb or Veng, must be calculated
in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2,
as applicable, based on information given in the tables
outlined in Table 1. The basic concrete breakout strength of
a single anchor in shear, Vp, must be calculated in
accordance with ACI 318-14 17.5.2.2 or AC1 318-11 D.6.2.2,
as applicable, using the values of d given in the tables as
outlined in Table 1 for the corresponding anchor steel in lieu
of da (2018, 2015, 2012, and 2009 IBC). In addition, her must
be substituted for e. In no case must ¢e exceed 8d. The
value of f must be limited to a maximum of 8,000 psi (55
MPa) in accordance with ACI 318-14 17.2.7 or ACI 318-11
D.3.7, as applicable.

4.1.7 Static Concrete Pryout Strength in Shear: The
nominal static pryout strength of a single anchor or group of
anchors in shear, Ve or Vepg, must be calculated in
accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3, as
applicable.

4.1.8 Interaction of Tensile and Shear Forces: For
designs that include combined tension and shear, the
interaction of tension and shear loads must be calculated in
accordance with ACIl 318-14 Section 17.6 or ACI 318-11
Section D.7, as applicable.

4.1.9 Minimum Member Thickness, hmin, Anchor
Spacing, smin and Edge Distance, cmin: In lieu of ACI 318-
14 17.7.1 and 17.7.3; or ACI 318-11 D.8.1 and D.8.3, as
applicable, values of smin and cmin described in this report

4.1.10 Critical Edge Distance cac and wcepna: The
modification factor wepnNa, must be determined in
accordance with ACI 318-14 17.4.5.5 or ACI 318-11 D.5.5.5,
as applicable, except as noted below:

For all cases where cna/Cac<1.0, Wep,na determined from
ACI 318-14 Eq. 17.4.5.5b or ACI 318-11 Eq. D-27, as
applicable, need not be taken less than cna/Cac. For all other
cases, Wep,na shall be taken as 1.0.

The critical edge distance, cac must be calculated
according to Eq. 17.4.5.5c for ACI 318-14 or Eq. D-27a for
ACI 318-11, in lieu of ACI 318-14 17.7.6 or ACI 318-11
D.8.6, as applicable.

f

hef

(Eq. 17.4.5.5c for ACI 318-14 or Eq. D-27a for ACI
318-11)

where

Cac=her (%)04 [3.1-07

[hif] need not be taken as larger than 2.4; and

uncr = the characteristic bond strength stated in the tables
of this report whereby wuncr Need not be taken as larger

than:
kuncr heffc{

Tdg

Truncr = Eqg. (4-1)
4.1.11 Design Strength in Seismic Design Categories C,
D, E and F: In structures assigned to Seismic Design
Category C, D, E or F under the IBC or IRC, the design must
be performed according to ACI 318-14 17.2.3 or ACI 318-
11 Section D.3.3, as applicable. Modifications to ACI 318-
14 17.2.3 shall be applied under Section 1905.1.8 of the
2018 and 2015 IBC. For the 2012 IBC, Section 1905.1.9
shall be omitted. Modifications to ACI 318-08 D.3.3 must be
applied under Section 1908.1.9 of the 2009 IBC.

The nominal steel shear strength, Vsa, must be adjusted
by avseis as given in the tables summarized in Table 1 for
the anchor element types included in this report. For
tension, the nominal pullout strength Nper or bond

strength zr must be adjusted by an, deis.-Se leg, , =
12 and 15. T ERRAS A RN F)

Modify ACI 318-11 Sections D.33.4.2 93.3. d)
D.3.3.5.2 to read as follows: % m
ACI 318-11 D.3.3.4.2 - Where thg tensile cornponent of

the strength-level earthquake for¢e applied to anchors

exceeds 20 percent of the total factoredF‘@RenREV I EW
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associated with the same load combination, anchors and
their attachments shall be designed in accordance with ACI
318-11 D.3.3.4.3. The anchor design tensile strength shall
be determined in accordance with ACI 318-11 D.3.3.4.4

Exception:

1. Anchors designed to resist wall out-of-plane forces with
design strengths equal to or greater than the force
determined in accordance with ASCE 7 Equation 12.11-1
or 12.14-10 shall be deemed to satisfy ACI 318-11
D.3.3.4.3(d).

ACI 318-11 D.3.3.4.3(d) — The anchor or group of anchors
shall be designed for the maximum tension obtained from
design load combinations that include E, with E increased
by Qo. The anchor design tensile strength shall be
calculated from ACI 318-11 D.3.3.4.4.

ACI 318-11 D.3.3.5.2 — Where the shear component of the
strength-level earthquake force applied to anchors exceeds
20 percent of the total factored anchor shear force
associated with the same load combination, anchors and
their attachments shall be designed in accordance with AC/
318-11 D.3.3.5.3. The anchor design shear strength for
resisting earthquake forces shall be determined in
accordance with ACI 318-11 D.6.

Exceptions:

1. For the calculation of the in-plane shear strength of
anchor bolts attaching wood sill plates of bearing or
non-bearing walls of light-frame wood structures to
foundations or foundation stem walls, the in-plane shear
strength in accordance with ACI 318-11 D.6.2 and D.6.3
need not be computed and ACI 318-11 D.3.3.5.3 need not
apply provided all of the following are satisfied:

1.1. The allowable in-plane shear strength of the anchor
is determined in accordance with AF&PA NDS Table
11E for lateral design values parallel to grain.

1.2. The maximum anchor nominal diameter is %/ inch
(16 mm).

1.3. Anchor bolts are embedded into concrete a
minimum of 7 inches (178 mm).

1.4. Anchor bolts are located a minimum of 1%/4 inches
(45 mm) from the edge of the concrete parallel to the
length of the wood sill plate.

1.5. Anchor bolts are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the wood sill plate.

1.6. The sill plate is 2-inch or 3-inch nominal thickness.

2. For the calculation of the in-plane shear strength
of anchor bolts attaching cold-formed steel track of
bearing or non-bearing walls of light-frame construction to
foundations or foundation stem walls, the in-plane shear
strength in accordance with ACI 318-11 D.6.2 and D.6.3,
need not be computed and ACI 318-11 D.3.3.5.3 need not
apply provided all of the following are satisfied:

2.1. The maximum anchor nominal diameter is %/s inch
(16 mm).

2.2. Anchors are embedded into concrete a minimum of
7 inches (178 mm).

2.3. Anchors are located a minimum of 1%4 inches
(45 mm) from the edge of the concrete parallel to the
length of the track.

2.4. Anchors are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the track.

2.5. The track is 33 to 68 mil designation thickness.

Allowable in-plane shear strength of exempt anchors,
parallel to the edge of concrete shall be permitted to be
determined in accordance with AISI S100 Section
E3.3.1.

3. In light-frame construction, bearing or nonbearing walls,
shear strength of concrete anchors less than or equal to 1
inch [26 mm] in diameter attaching a sill plate or track to
foundation or foundation stem wall need not satisfy ACI
318-11 D.3.3.5.3(a) through (c) when the design strength
of the anchors is determined in accordance with ACI 318-
11 D.6.2.1(c).

4.2 Strength Design of Post-Installed Reinforcing
Bars:

4.2.1 General: The design of straight post-installed
deformed reinforcing bars must be determined in
accordance with ACI 318 rules for cast-in place reinforcing
bar development and splices and this report.

Examples of typical applications for the use of post-
installed reinforcing bars are illustrated in Figures 2 and 3 of
this report. A design example in accordance with the 2018
and 2015 IBC based on ACI 318-14 is given in Figure 8 of
this report.

4.2.2 Determination of bar development length /4
Values of lo must be determined in accordance with the ACI
318 development and splice length requirements for straight
cast-in place reinforcing bars.

Exceptions:

1. For uncoated and zinc-coated (galvanized) post-
installed reinforcing bars, the factor ¥ shall be taken as
1.0. For all other cases, the requirements in ACIl 318-14
25.4.2.4 or ACI 318-11 12.2.4 (b) shall apply.

2. When using alternate methods to calculate the
development length (e.g., anchor theory), the applicable
factors for post-installed anchors generally apply.

4.2.3 Minimum Member Thickness, Hhmin, Minimum
Concrete Cover, ccmin, Minimum Concrete Edge
Distance, cpmin, Minimum Spacing, sbmin,: For post-
installed reinforcing bars, there is no limit on the minimum
member thickness. In general, requirements on concrete
cover and spacing applicable to straight cast-in bars
designed in accordance with ACI 318 shall be maintained.

For post-installed reinforcing bars installed at embedment
depths, her, larger than 20d (her > 20d), the minimum
concrete cover shall be as follows:

MINIMUM CONCRETE
COVER, Cemin

REBAR SIZE

d» < No. 6 (16 mm) 1%/16 in. (30mm)

No. 6 <dy < No. 10 1%46 in.
(16mm < db < 32mm) (40mm)

The following requirements apply for minimum concrete
edge and spacing for her > 20d:

Required minimum edge distance for post-installed
reinforcing bars (measured from the center of the bar):

Cb,min = do/2 + Cc,min
Required minimum center-to-centerfspacing between post-

B AR R E)

installed bars: —_
Sb,min = do + Cc,min N

Required minimum center-to-centef spacing from existing
(parallel) reinforcing:

Sb,min = db/2 (existing reinforcing) 4 daF O‘R" REV I EW
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All other requirements applicable to straight cast-in place
bars designed in accordance with ACI 318 shall be
maintained.

4.2.4 Design Strength in Seismic Design Categories C,
D, E and F: In structures assigned to Seismic Category C,
D, E or F under the IBC or IRC, design of straight
post-installed reinforcing bars must take into account
the provisions of ACI 318-14 Chapter 18 or ACI 318-11
Chapter 21, as applicable. The value of f¢ to be used in
calculations per ACI 318-14 254.2.2, 25.4.2.3, and
25.4.9.2, or ACI 318-11 Section 12.2.2, 12.2.3, and 12.3.2,
as applicable, shall not exceed 2,500 psi.

4.3 Installation:

Installation parameters are illustrated in Figure 1.
Installation must be in accordance with ACI 318-14 17.8.1
and 17.8.2; or ACI 318-11 D.9.1 and D.9.2, as applicable.
Anchor and post-installed reinforcing bar locations must
comply with this report and the plans and specifications
approved by the code official. Installation of the Hilti HIT-RE
100 Adhesive Anchor and Post-Installed Reinforcing Bar
Systems must conform to the manufacturer's printed
installation instructions (MPII) included in each unit package
as provided in Figure 9 of this report. The MPIl contains
additional requirements for combinations of drill hole depth,
diameter, and dispensing and installation equipment.

The initial cure time, fcure,ini, @s noted in Figure 9 of this
report, is intended for rebar applications only and is the time
where rebar and concrete formwork preparation may
continue. Between the initial cure time and the full cure time,
teure,final, the adhesive has a limited load bearing capacity. Do
not apply a torque or load on the rebar during this time.

4.4 Special Inspection:

Periodic special inspection must be performed where
required in accordance with Section 1705.1.1 and Table
1705.3 of the 2018 and 2015 and 2012 IBC, or Section
1704.15 and Table 1704.4 of the 2009 IBC, and this report.
The special inspector must be on the jobsite initially during
anchor and post-installed reinforcing bar installation to verify
anchor and post-installed reinforcing bar type and
dimensions, concrete type, concrete compressive strength,
adhesive identification and expiration date, hole
dimensions, hole cleaning procedures, spacing, edge
distances, concrete thickness, anchor and post-installed
reinforcing bars embedment, tightening torque and
adherence to the manufacturer's printed installation
instructions.

The special inspector must verify the initial installations of
each type and size of adhesive anchor and post-installed
reinforcing bar by construction personnel on site.
Subsequent installations of the same anchor and post-
installed reinforcing bar type and size by the same
construction personnel are permitted to be performed in the
absence of the special inspector. Any change in the anchor
and post-installed reinforcing bar product being installed or
the personnel performing the installation requires an initial
inspection. For ongoing installations over an extended
period, the special inspector must make regular inspections
to confirm correct handling and installation of the product.

Continuous special inspection of adhesive anchors and
post-installed reinforcing bars installed in horizontal or
upwardly inclined orientations to resist sustained tension
loads shall be performed in accordance with ACI 318-14
17.8.2.4,26.7.1(h), and 26.13.3.2(c); or ACI 318-11 D.9.2.4,
as applicable.

Under the IBC, additional requirements as set forth in
Sections 1705, 1706, and 1707 must be observed, where
applicable.

5.0 CONDITIONS OF USE

The Hilti HIT-RE 100 Adhesive Anchor System and Post-
Installed Reinforcing Bars described in this report complies
with or is a suitable alternative to what is specified in the
codes listed in Section 1.0 of this report, subject to the
following conditions:

5.1 Hilti HIT-RE 100 Adhesive anchors and post-installed
reinforcing bars must be installed in accordance with
the manufacturer’'s printed installation instructions as
included in the adhesive packaging and provided in
Figure 5 of this report.

5.2 The anchors and post-installed reinforcing bars must
be installed in cracked and uncracked normal-weight
concrete having a specified compressive strength fc =
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

5.3 The values of fi: used for calculation purposes must not
exceed 8,000 psi (55.1 MPa) except as noted in
Section 4.2.4 of this report.

5.4 The concrete shall have attained its minimum
compressive strength prior to the installation of
anchors and post-installed reinforcing bars.

5.5 Anchors and post-installed reinforcing bars must be
installed in concrete base materials in holes predrilled
in accordance with the instructions in Figure 9, using
carbide-tipped drill bits manufactured with the range of
maximum and minimum drill-tip dimensions specified
in ANSI B212.15-1994.

5.6 Loads applied to the anchors must be adjusted in
accordance with Section 1605.2 of the IBC for strength
design.

5.7 Hilti HIT-RE 100 adhesive anchors and post-installed
reinforcing bars are recognized for use to resist short-
and long-term loads, including wind and earthquake,
subject to the conditions of this report.

5.8 In structures assigned to Seismic Design Category C,
D, E or F under the IBC or IRC, anchor strength must
be adjusted in accordance in accordance with Section
4.1.11 of this report and post-installed reinforcing bars
must comply with section 4.2.4 of this report.

5.9 Hilti HIT-RE 100 adhesive anchors and post-installed
reinforcing bars are permitted to be installed in
concrete that is cracked or that may be expected to
crack during the service life of the anchor, subject to
the conditions of this report.

5.10 Anchor strength design values must be established in
accordance with Section 4.1 of this report.

5.11 Post-installed reinforcing bar development and splice
length is established in accordance with Section 4.2 of
this report.

5.12 Minimum anchor spacing and edge distance as well as
minimum member thickness must comply with the
values noted in this report.

5.13 Prior to installation, calculations and details
demonstrating compliance with this report must be
submitted to the code official. The calculations and
details must be prepared by_a registered design

professional where required py f( N\ =
jurisdiction in which the project |s'§l?£fc%%uﬁ t’éd%epg‘ll" é]

5.14 Anchors and post-installed reinfor‘ciqg barg_are
permitted to support fire-resistive m Wh m
not otherwise prohibited by thg codes i

adhesive anchors are permitted for installation in fire-

resistive construction provided|that at least o
following conditions is fulfilled: QR ’P I EW
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e Anchors and post-installed reinforcing bars are
used to resist wind or seismic forces only.

e Anchors and post-installed reinforcing bars that
support gravity load-bearing structural elements
are within a fire-resistive envelope or a fire-resistive
membrane, are protected by approved fire-resistive
materials, or have been evaluated for resistance to
fire exposure in accordance with recognized
standards.

e Anchors and post-installed reinforcing bars are
used to support nonstructural elements.

5.15 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of adhesive
anchors and post-installed reinforcing bars subjected
to fatigue or shock loading is unavailable at this time,
the use of these anchors under such conditions is
beyond the scope of this report.

5.16 Use of zinc-plated carbon steel threaded rods or steel
reinforcing bars is limited to dry, interior locations.

5.17 Use of hot-dipped galvanized carbon steel and
stainless steel rods is permitted for exterior exposure
or damp environments.

5.18 Steel anchoring materials in contact with preservative-
treated 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.

5.19 Periodic special inspection must be provided in
accordance with Section 4.4 of this report. Continuous
special inspection for anchors and post-installed

5.21 Hilti HIT-RE 100 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 41°F and 104°F
(5°C and 40°C) for threaded rods and rebar. Overhead
installations for hole diameters larger than 7/16-inch or
10mm require the use of piston plugs (HIT-SZ) 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 adhesive 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.

5.22 Hilti HIT-RE 100 adhesive is manufactured by Hilti
GmbH, Kaufering, Germany, under a quality-control
program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria for
Post-installed Adhesive Anchors in Concrete (AC308),
dated June 2019, which incorporates requirements in ACI
355.4-11, including but not limited to tests under freeze/thaw
conditions (Table 3.2, test series 6); and quality-control
documentation.

7.0 IDENTIFICATION

7.1 Hilti HIT-RE 100 adhesive is identified by packaging
labeled with the company name (Hilti) and address,
product name, lot number, expiration date, and
evaluation report number (ESR-3829).

g . . . . 7.2 Threaded rods, nuts, washers, and deformed
reinforcing bars installed in horizontal or upwardly reinforcing bars are standard elements and must
inclined orler)tatlo.ns to resist sus?alned tgnswn IoaQs conform to applicable national or international
must be provided in accordance with Section 4.4 of this P
report specifications.

5.20 Installation of anchors and post-installed reinforcing 7.3 The report holder's contact information is the following:
bars in horizontal or upwardly inclined orientations to HILTI, INC.
resist sustained tension loads shall be performed by 7250 DALLAS PARKWAY, SUITE 1000
personnel certified by an applicable certification PLANO, TEXAS 75024
program in accordance with ACI 318-14 17.8.2.2 or (800) 879-8000
17.8.2.3; or ACI 318-11 D.9.22 or D.9.23, as www.us.hilti.com
applicable. HiltiTechEng@us.hilti.com
‘ c
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DEFORMED REINFORCEMENT
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. )
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THREADED ROD
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54 Yy 314...121% g 60 81
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FIGURE 4—INSTALLATION PARAMETERS
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TABLE 1—DESIGN TABLE INDEX

Fractional Metric
Design Table
Table Page Table Page
Standard Threaded Rod Steel Strength - Nsa, Vsa 4 11 9 16
Concrete Breakout - Ney, Nebg, Ve, 6 13 10 17
o a— ot Vcbg, ch, chg
- e e ‘I;p
Bond Strength - Na, Nag 8 15 12 19
Fractional EU Metric Canadian
Design Table
Table Page Table Page Table Page
Steel Reinforcing Bars Steel Strength - Nsa, Vsa 5 12 9 16 13 20
Concrete Breakout - Noy, Nebg, Ve, 6 13 10 17 14 20
Vcbg, ch, chg
W Bond Strength - Na, Nag 7 14 11 18 15 21
Determination of development length
for post-installed reinforcing bar 16 22 17 22 18 23
connections
| » Og [»
Dry Concrete (d)
:o o: » (I) »
e GSC=— oJs ws
. o Water Saturated (ws)
Carbide Drill Bit
H (I)wf |
Threaded Cracked » ’ Tk,cr
Rod or Steel racked or Water Filled (wf)
. . ’ Un-cracked or
Reinforcing
Concrete
Bars
= o e T
by @i - .: :. » (I)UW '* k,uncr
Under Water (uw)
J » 04 B
p g’:'= Dry Concrete (d)
Hilti Hollow Carbide Y s
Drill Bit ol lo ’ ’
69Us" dws
Water Saturated (ws)

FIGURE 5—FLOWCHART FOR THE ESTABLISHMENT OF DESIGN BOND STRENGT
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TABLE 2—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON CARBON AND
STAINLESS STEEL THREADED ROD MATERIALS'

.. Minimum .
THREADED ROD SPECIFICATION Minimum specified Elongation, Reduction
N - suplz::\:fa::: yield strength| fu./fya min. ofn;:\i:‘ea, Specification for nuts®
T— y 0.2 percent percent® ’
: strength, f,: offset, ,, percent
2 si 125,000 105,000
ASTM A193" Grade B7 ps! 1.19 16 50 ASTM A194
<2 in. (< 64 mm) (MPa) (862) (724)
o psi 58,000 36,000 ASTM A194 or ASTM
| ASTM F1554, Grade 36 (MPa) (400) (248) 1.61 23 40 ABG3
L
w .
w o psi 75,000 55,000 ASTM A194 or ASTM
F> |ASTM F1554, Grade 55 (MPa) (817) (379) 1.36 21 30 ABG3
zZ
O .
2 - psi 125,000 105,000 ASTM A194 or ASTM
2 ASTM F1554, Grade 105 (MPa) (862) (724) 1.19 15 45 ABG3
© MPa 500 400
ISO 898-13Class 5.8 (psi) (72,500) (58,000) 1.25 22 - DIN 934 Grade 6
psi , )
MPa 800 640
ISO 898-13 Class 8.8 (psi) (116,000) (92,600) 1.25 12 52 DIN 934 Grade 8
psi , )
ASTM F593* CW1 (316) psi 100,000 65,000 154 2 i ASTM F594
4-in. to %g-in. (MPa) (690) (448) '
I |ASTM F593° CW2 (316) psi 85,000 45,000 189 25 i ASTM F594
ww 3/4-in. to 1"/p-in. (MPa) (586) (310) :
(7]
ASTM A193 Grade 8(M), .
) psi 75,000 30,000
o |Class 12 2.50 30 50 ASTM A194
Wy, (MPa) (517) (207)
zZ
< |1SO 3506-1° Ad-70 MPa 700 450 1.56 40 - ISO 4032
o |M8-M24 (psi) (101,500) (65,250) '
ISO 3506-1° A4-50 MPa 50 210 2.38 40 - SO 4032
M27 — M30 (psi) (72,500) (30,450) '

"Hilti HIT-RE 100 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.

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

3Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and studs

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

5Mechanical properties of corrosion-resistant stainless steel fasteners — Part 1: Bolts, screws and studs

8Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength

"Based on 2-in. (50 mm) gauge length except for A 193, which are based on a gauge length of 4d and ISO 898, which is based on 5d.

8Nuts 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.

TABLE 3—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON STEEL REINFORCING BARS

REINFORCING BAR SPECIFICATION Minimum specified ultimate Minimum specified yield
W strength, f,;, strength, f,,
i 90,000 60,000
ASTM A615' Gr. 60 ps
(MPa) (620) (414)
psi 60,000 40,000
ASTM A615" Gr. 40
(MPa) (414) (276)
psi 80,000 60,000
ASTM A7062 Gr. 60
(MPa) (550) (414)
s MPa 550 500
DIN 488° BSt 500 )
(psi) (79,750) (72,500)
MPa 540 = g gL o\ =
CAN/CSA-G30.18* Gr. 400 _ %5 B tr A R 8]
(psi) (78,300) (58.000)

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

“Billet-Steel Bars for Concrete Reinforcement

BEFA
FOR REVIEW
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T

Fractional Threaded Rod

Steel Strength

TABLE 4—STEEL DESIGN INFORMATION FOR FRACTIONAL THREADED ROD

Nominal rod diameter (in.)’

DESIGN INFORMATION Symbol Units
3g 2 5lg 3ls Is 1 A
Rod outside diameter d in. 0.375 0.5 0.625 0.75 0.875 1 1.25
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (31.8)
Rod effective cross-sectional area A in.2 0.0775 0.1419 0.2260 0.3345 0.4617 0.6057 0.9691
= (mm?) (50) (92) (146) (216) (298) (391) (625)
N b 5,620 10,290 16,385 24,250 33,470 43,910 70,260
Nominal strength as governed by sa (kN) (25.0) (45.8) (72.9) (107.9) (148.9) (195.3) (312.5)
iy g steel strength V. Ib 3,370 6,175 9,830 14,550 20,085 26,345 42,155
Q @ b (kN) (15) (27.5) (43.7) (64.7) (89.3) (117.2) (187.5)
8 g Reduction for seismic shear QV,seis - 0.70
= Strength reduction factor for
tensiogn2 4 ) 0.65
Strength reduction factor for shear? ¢ - 0.60
N Ib 9,685 17,735 28,250 41,810 57,710 75,710 121,135
& Nominal strength as governed by sa (kN) (43.1) (78.9) (125.7) (186.0) (256.7) (336.8) (538.8)
@ steel strength v Ib 5,810 10,640 16,950 25,085 34,625 45,425 72,680
b b (kN) (25.9) (47.3) (75.4) (111.6) (154.0) (202.1) (323.3)
s Reduction for seismic shear Qv,seis - 0.70
= Strength reduction factor for
2 tensiogn3 4 ) 0.75
Strength reduction factor for shear® ¢ - 0.65
) N b - 8,230 13,110 19,400 26,780 35,130 56,210
1] Nominal strength as governed by = (kN) - (36.6) (58.3) (86.3) (119.1) (156.3) (250.0)
3 steel strength Y b - 4,940 7,865 11,640 16,070 21,080 33,725
© o o (kN) - (22.0) (35.0) (51.8) (71.5) (93.8) (150.0)
w Reduction for seismic shear Qav,seis - 0.60
= n
IJJ Strepgth reduction factor for 4 ) 0.75
< tension®
Strength reduction factor for shear® ¢ - 0.65
) N b - 10,645 16,950 25,090 34,630 45,430 72,685
1] Nominal strength as governed by * (kN) - (47.4) (75.4) (111.6) (154.0) (202.1) (323.3)
3 steel strength Y b - 6,385 10,170 15,055 20,780 27,260 43,610
© 5 2 (kN) - (28.4) (45.2) (67.0) (92.4) (121.3) (194.0)
w e Reduction for seismic shear Qv seis - 0.70
E Strength reduction factor for
2 tension® ¢ ) 0.75
Strength reduction factor for shear® ¢ - 0.65
) N Ib - 17,740 28,250 41,815 57,715 75,715 121,135
1] Nominal strength as governed by * (kN) - (78.9) (125.7) (186.0) (256.7) (336.8) (538.8)
3 steel strength V. b - 10,645 16,950 25,090 34,630 45,430 72,680
L o (kN) - (47.4) (75.4) (111.6) (154.0) (202.1) (323.3)
L= Reduction for seismic shear Qav,seis - 0.70
= n
IJJ Strepgth reduction factor for é ) 0.75
< tension®
Strength reduction factor for shear® ¢ - 0.65
N Ib 7,750 14,190 22,600 28,435 39,245 51,485 -
g Nominal strength as governed by N (kN) (34.5) (63.1) (100.5) (126.5) (174.6) (229.0) -
-8 steel strength V. Ib 4,650 8,515 13,560 17,060 23,545 30,890 -
32 B (kN) (20.7) (37.9) (60.3) (75.9) (104.7) (137.4) -
; © Reduction for seismic shear Qv seis - 0.70 -
=a Strength reduction factor for
2 tension? ¢ ) 065 )
Strength reduction factor for shear? ¢ - 0.60 -
N Ib - 55,240
& Nominal strength as governed by * (kN) - (245.7)
82 steel strength V. Ib - 33,145
p g 2 Sa (kN) - (147.4)
s = &| Reduction for seismic shear Qv seis - - 0.60
'5 %”’ Strepgth reduction factor for é ) } a 75
< tension®
Strength reduction factor for shear® ¢ -

For SI: 1inch =25.4 mm, 1 Ibf =4.448 N. For pound-inch uni
"Values provided for common rod material types are based on specified strengths and calculated in accordance with ACI 318-14 Eq (17]

ts: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf

318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.

2For use with the load combinations of IBC Section 1605.2, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-
applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordan

correspond to a brittle steel element.

3For use with the load combinations of IBC Section 1605.2, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-
applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordan

correspond to a ductile steel element.
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TABLE 5—STEEL DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS

Fractional Reinforcing Bars

Steel Strength

DESIGN INFORMATION Symbol Units Nominal Reinforcing bar size (Rebar)
#3 #4 #5 #6 #7 #8 #9 #10
Nominal bar diameter d in. °ls 2 e % "ls 1 1'fs 1
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.6) (31.8)
Bar effective cross-sectional area A in.2 0.11 0.2 0.31 0.44 0.6 0.79 1.0 1.27
= (mm?) (71) (129) (200) (284) (387) (510) (645) (819)
N Ib 6,600 12,000 18,600 26,400 36,000 47,400 60,000 76,200
© Nominal strength as governed by steel B (kN) (29.4) (53.4) (82.7) (117.4) (160.1) (210.9) (266.9) (339.0)
2 S| strength V. Ib 3,960 7,200 11,160 15,840 21,600 28,440 36,000 45,720
s § Sa (kN) (17.6) (32.0) (49.6) (70.5) (96.1) (126.5) (160.1) (203.4)
'u_a ¢ |_Reduction for seismic shear Qavseis - 0.70
< Strength reduction factor ¢ for tension? @ - 0.65
Strength reduction factor ¢ for shear? é - 0.60
N b 9,900 18,000 27,900 39,600 54,000 71,100 90,000 114,300
© Nominal strength as governed by steel = (kN) (44.0) (80.1) (124.1) (176.2) (240.2) (316.3) (400.4) (508.5)
e strength V. Ib 5,940 10,800 16,740 23,760 32,400 42,660 54,000 68,580
s % N (kN) (26.4) (48.0) (74.5) (105.7) (144.1) (189.8) (240.2) (305.1)
£ (5|_Reduction for seismic shear av,seis - 0.70
< Strength reduction factor ¢ for tension? ¢ - 0.65
Strength reduction factor ¢ for shear? ¢ - 0.60
N b 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
9o Nominal strength as governed by steel B (kN) (39.1) (71.2) (110.3) (156.6) (213.5) (281.1) (355.9) (452.0)
5 strength V. Ib 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
s % N (kN) (23.5) (42.7) (66.2) (94.0) (128.1) (168.7) (213.5) (271.2)
&5 (5|_Reduction for seismic shear av,seis 0.70
< Strength reduction factor ¢ for tension® ) 0.75
Strength reduction factor ¢ for shear® ¢ 0.65

For Sl:

318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.

1inch =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 rod material types are based on specified strengths and calculated in accordance with ACI 318-14 Eq (17.4.1.2) and Eq. (17.5.1.2b); or ACI

2For use with the load combinations of IBC Section 1605.2, ACl 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as
applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. Values
correspond to a brittle steel element.
3For use with the load combinations of IBC Section 1605.2, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as
applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. Values
correspond to a ductile steel element.
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Fractional Threaded Rod and Concrete Breakout Strength Carbide Bit or Hilti Hollow
Reinforcing Bars Carbide Bit

TABLE 6—CONCRETE BREAKOUT DESIGN INFORMATION FOR FRACTIONAL THREADED ROD AND REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal rod diameter (in.) / Reinforcing bar size
Slsor#3 | ',or#4 | Slsor#5 | 3, or#6 | lsor#7 | 1 or#8 #9 11/4 or #10
4

DESIGN INFORMATION Symbol| Units

Effectiveness factor for % in-lb 17
cracked concrete oo (sh (7.1)
Effectiveness factor for K in-Ib 24
uncracked concrete eunet (sh (10)
in. 3 3 1 1 1 1
Minimum embedment Ref min 2's 24 3's 3 3'% 4 4 5
(mm) (60) (70) (79) (89) (89) (102) (114) (127)
. in. 7'/, 10 12/, 15 17/, 20 22'/, 25
Maximum embedment hefmax
(mm) | (191) (254) (318) (381) (445) (508) (572) (635)
in. 7 1 1 3 3 5 1
Minimum anchor spacing® Smin 1l 2 3's 3% 4l 5 5’ 6'
(mm) (48) (64) (79) (95) (111) (127) (143) (159)
Minimum edge distance® Crmin - 5d; or see Section 4.1.9 of this report for design with reduced minimum edge distances
. . in. her+ 1/,
Minimum concrete thickness Prmin her + 2do®
(mm) (her + 30)

Critical edge distance —
splitting Cac - See Section 4.1.10 of this report.

(for uncracked concrete)
Strength reduction factor for
tension, concrete failure @ - 0.65
modes, Condition B2
Strength reduction factor for
shear, concrete failure ] - 0.70
modes, Condition B2
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

Additional setting information is described in Figure 9, Manufacturers Printed Installation Instructions (MPII).

2Values provided for post-installed anchors under Condition B without supplementary reinforcement as defined in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
3For installations with 13/s-inch edge distance, refer to Section 4.1.9 of this report for spacing and maximum torque requirements.

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

TABLE 7—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)"34

Nominal reinforcing bar size

DESIGN INFORMATION Symbol | Units
#3 #4 #5 #6 #7 #8 #9 #10
in. 23/3 23/4 31/3 31/2 31/2 4 41/2 5
Minimum embedment hetmin
(mm) (60) (70) (79) (89) (89) (102) (114) (127)
in. 7, 10 12"/, 15 17, 20 22"/, 25
Maximum embedment hetmax

(mm) | (191) (254) (318) (381) (445) (508) (572) (635)

Characteristic bond psi 476 476 476 476 476 452 428 408
strength in cracked Thor
concrete (MPa) (3.3) (3.3) (3.3) (3.3) (3.3) (3.1) (3.0) (2.8)

Characteristic bond psi 1,272 1,256 1,204 1,164 1,124 1,092 1,068 1,048
strength in Thuncr
uncracked concrete (MPa) (8.8) (8.7) (8.3) (8.0) (7.8) (7.5) (7.4) (7.2)

Dry concrete

Anchor category - - 2

Strength reduction
factor

Characteristic bond psi 424 420 420 405 386 356 330 300
strength in cracked Tkcr (MPa)
concrete

¢a - 0.55

(2.9) (2.9) (2.9) (2.8) 2.7) (2.9) (2.3) (2.1)

Characteristic bond i 1,133 1,106 1,061 994 915 919 821 776
strength in T, uncr b

uncracked concrete MPa) | zey | 76 | 73 | ©9 | ©3) | 63 | 67 | (654

Anchor category - - 3

Strength reduction iﬁ
factor

Juw
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 f = 2,500 psi (17.2 MPa). For concrete compressive strength, f, between 2,500 psi (17.2 MPa)
and 8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f / 2,500)°" [For Sl: (fc / 17.2)*"]. See Section 4.1.4 of this
report for bond strength determination.

2Bond strength values are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind and seismic,
bond strengths may be increased 40 percent.

3Values are for the following temperature range: maximum short term temperature = 130°F (55°C), maximum long term temperature = 110°F (43°C). 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.

“4For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by an;seis = 0.90.

water-filled hole and
underwater application

Water saturated concrete,

- 0.45
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Fractional Threaded Rod Bond Strength Carbide Bit or Hilti
Hollow Carbide Bit

TABLE 8—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)"?34

Nominal rod diameter (in.)
DESIGN INFORMATION Symbol | Units
3g 1, Slg 3, I 1 1,
in. 23/3 23/4 31/3 31/2 31/2 4 5
Minimum embedment hetmin
(mm) (60) (70) (79) (89) (89) (102) (127)
in. 7'y 10 12/, 15 17, 20 25
Maximum embedment et max
(mm) (191) (254) (318) (381) (445) (508) (635)
Characteristic bond psi 662 592 592 560 516 480 408
strength in cracked T,or
concrete (MPa) (4.6) (4.1) (4.1) (3.9) (3.6) (3.3) (2.8)
(0]
% Characteristic bond psi 1,272 1,256 1,204 1,164 1,124 1,092 1,048
5 strength in Thuncr
; uncracked concrete (MPa) (8.8) (8.7) (8.3) (8.0) (7.8) (7.5) (7.2)
a
Anchor category - - 2
Strength reduction
factor fu ) 0.55
Characteristic bond i 548 521 521 476 416 375 300
g strength in cracked Thcr (I\EI)Pa)
g-g S | concrete (3.8) (3.6) (3.6) (3.3) (2.9) (2.6) (2.1)
c © ®
(6]
3 % ‘S | Characteristic bond i 1,133 1,106 1,061 994 915 859 776
E ﬁ & | strength in Tk unr (I\/FIJPa)
g 9 g | uncracked concrete (7.8) (7.6) (7.3) (6.9) (6.3) (5.9) (5.4)
= = o
© L
! § Anchor category - - 3
o 8o
= > ¢E
= . s
= Strength reduction
Pur - 0.45
factor y

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 f = 2,500 psi (17.2 MPa). For concrete compressive strength, fe, between 2,500 psi (17.2 MPa)
and 8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (fo / 2,500)%!
[For SlI: (fe/ 17.2)*"]. See Section 4.1.4 of this report for bond strength determination.

2Bond strength values are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind and seismic, bond
strengths may be increased 40 percent.

3Values are for the following temperature range: maximum short term temperature = 130°F (55°C), maximum long term temperature = 110°F (43°C). 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.

4For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by a,seis = 0.90.
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Metric Threaded Rod and EU Metric
Reinforcing Bars

Steel Strength

TABLE 9—STEEL DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS

- - p
DESIGN INFORMATION Symbol | Units Nominal rod diameter (mm)
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)
N kN 18.5 29.0 42.0 78.5 122.5 176.5 229.5 280.5
Nominal strength as governed by B (Ib) (4,114) (6,519) (9,476) (17,647) (27,539) (39,679) (51,594) (63,059)
< | steel strength v kN 11.0 14.5 255 47.0 73.5 106.0 137.5 168.5
e} sa
2 ué (Ib) (2,480) (3,260) (5,685) (10,588) (16,523) (23,807) (30,956) (37,835)
8 g Reduction for seismic shear Qv seis - 0.70
- Strength reduction factor for
tension? ¢ ) 065
Strength reduction factor for shear? # - 0.60
N kN 29.5 46.5 67.5 125.5 196.0 282.5 367.0 449.0
Nominal strength as governed by sa (Ib) (6,582) (10,431) (15,161) (28,236) (44,063) (63,486) (82,550) | (100,894)
< | Steelstrength v kN 17.6 23.0 405 755 117.5 169.5 220.5 269.5
e}
2 E sa (Ib) (3,949) (5,216) (9,097) (16,942) (26,438) (38,092) (49,530) (60,537)
8 g Reduction for seismic shear Qv seis - 0.70
- Strength reduction factor for } 0.65
tension? 4 )
Strength reduction factor for shear? ] - 0.60
N kN 25.6 40.6 59.0 109.9 171.5 2471 229.5 280.5
@m Nominal strength as governed by - (Ib) (5,760) (9,127) (13,266) (24,706) (38,555) (55,550) (51,594) (63,059)
o g steel strength v kN 15.4 20.3 35.4 65.9 102.9 148.3 137.7 168.3
é E = (Ib) (3,456) (4,564) (7,960) (14,824) (23,133) (33,330) (30,956) (37,835)
3 2 Reduction for seismic shear Qv,seis - 0.70
O <| Strength reduction factor for B 0.65
&2 tension? 4 )
Strength reduction factor for shear? 3 - 0.60
DESIGN INFORMATION Symbol | Units Reinforcing bar size
8 10 12 14 16 20 25 28 32
) ) mm 8.0 10.0 12.0 14.0 16.0 20.0 25.0 28.0 32.0
Nominal bar diameter d .
(in.) (0.315) (0.394) (0.472) (0.551) (0.630) (0.787) (0.984) (1.102) (1.260)
) ) mm? 50.3 78.5 113.1 153.9 201.1 314.2 490.9 615.8 804.2
Bar effective cross-sectional area Ase )
(in.2) (0.078) (0.122) (0.175) (0.239) (0.312) (0.487) (0.761) (0.954) (1.247)
o N kN 27.5 43.0 62.0 84.5 110.5 173.0 270.0 338.5 4425
o 'sa
2 | Nominal strength as governed by (Ib) (6,215) (9,711) | (13,984) | (19,034) | (24,860) | (38,844) | (60,694) | (76,135) | (99,441)
B | steel strength v kN 16.5 26.0 375 51.0 66.5 103.0 162.0 203.0 265.5
2 = (Ib) (3,729) (5,827) (8,390) (11,420) | (14,916) | (23,307) | (36,416) | (45,681) | (59,665)
§ Reduction for seismic shear Qv,ssis - 0.70
z | Strength reduction factor for tension? 1) - 0.65
e Strength reduction factor for shear? 3 - 0.60

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

"Values provided for common rod material types are based on specified strengths and calculated in accordance with ACI 318-14 Eq. (17.4.1.2) and Eq. (17.5.1.2b); or ACI 318-11
Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.

2For use with the load combinations of IBC Section 1605.2, ACI 318-14 5.3, or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI
318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.

Values correspond to a brittle steel element.
3A4-70 Stainless (M8- M24); A4-502 Stainless (M27- M30). _g_ ﬁ.] /’f%a- Hy’i’f'f} ﬁ FF& /L} g]
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Metric Threaded Rod and EU Metric
Reinforcing Bars

Concrete Breakout Strength
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Carbide Bit or Hilti Hollow
Carbide Bit

TABLE 10—CONCRETE BREAKOUT DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS IN

HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'
Nominal rod diameter (mm)
DESIGN INFORMATION Symbol | Units
8 10 12 16 20 24 27 30
Effectiveness factor for K Sl 71
cracked concrete o (in-Ib) (17)
Effectiveness factor for K Sl 10
uncracked concrete euner 1 (in-lb) (24)
Minimum anchor spacing® S mm 40 50 60 80 100 120 135 150
' (in.) (1.6) (2.0) (2.4) (3.2) (3.9 4.7 (5.3) (5.9)
Minimum edge distance® Crmin mm 40 %0 60 80 100 120 135 150
(in.) (1.6) (2.0) (2.4) (3.2) (3.9 4.7 (5.3) (5.9)
- . ‘ mm her + 30 4
Minimum concrete thickness Amin (in.) (her + 1'1,) het + 2do
Critical edge distance —
splitting Cac - See Section 4.1.10 of this report.
(for uncracked concrete)
Strength reduction factor for
tension, concrete failure ) - 0.65
modes, Condition B?
Strength reduction factor for
shear, concrete failure ] - 0.70
modes, Condition B?
Reinforcing bar size
DESIGN INFORMATION Symbol | Units
8 | 10 | 12 | 14 | 16 | 20 | 25 | 28 | 3
Effectiveness factor for K Sl 71
cracked concrete oo (in-lb) (17)
Effectiveness factor for K Sl 10
uncracked concrete euner 1 (in-Ib) (24)
Minimum bar spacing® Smin mm 40 50 60 70 80 100 125 140 160
(in.) (1.6) (2.0) (2.4) (2.8) 3.1) (3.9) (4.9) (5.5) (6.3)
Minimum edge distance® Crmin - 40 S0 60 70 80 100 125 140 160
(1.6) (2.0) (2.4) (2.8) 3.1) (3.9) (4.9) (5.5) (6.3)
Mini te thick A mm her + 30 Ber + 20
inimum concrete thickness min (in.) (her + 1'15) of o
Critical edge distance —
splitting Cac - See Section 4.1.10 of this report.
(for uncracked concrete)
Strength reduction factor for
tension, concrete failure ] - 0.65
modes, Condition B?
Strength reduction factor for
shear, concrete failure ] - 0.70
modes, Condition B?
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
Additional setting information is described in Figure 9, Manufacturers Printed Installation Instructions (MPII).
2Values provided for post-installed anchors installed under Conditon B without supplementary reinforcement as defined in ACI 318-14 17.3.3 or

ACI 318-11 D.4.3, as applicable.
3For installations with 1%/s-inch edge distance, refer to Section 4.1.9 for spacing and maximum torque requirements.
4 do = hole diameter.

EHF R A R F)

BEFA
FOR REVIEW




ESR-3829 | Most Widely Accepted and Trusted Page 18 of 35

EU Metric Reinforcing Bars Bond Carbide Bit or Hilti Hollow
Strength Carbide Bit

TABLE 11—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)"234

Reinforcing bar size
DESIGN INFORMATION Symbol | Units
8 10 12 14 16 20 25 28 32
mm 60 60 70 75 80 90 100 112 128
Minimum embedment hetmin
(in.) (2.4) (2.4) (2.8) (3.0) (3.1) (3.5) (3.9) (4.4) (5.0)
mm 160 200 240 280 320 400 500 560 640
Maximum embedment hef,max
(in.) (6.3) (7.9) (9.4) (11.0) (12.6) (15.7) (19.7) (22.0) (25.2)
Characteristic bond MPa 3.3 3.3 3.3 3.3 3.3 3.2 3.0 2.8
strength in cracked Tkcr -
concrete (psi) (472) (472) (472) (472) (472) (464) (428) (408)
Q
% Characteristic bond MPa 8.8 8.8 8.8 8.5 8.3 7.9 7.6 7.4 7.2
§ strength in Thuncr
> uncracked concrete (psi) (1,272) (1,272) (1,272) (1,236) (1,204) (1,148) (1,100) (1,072) (1,048)
=)
Anchor category - - 2
Strength reduction
factor #a ) 0.55
Characteristic bond 29 29 29 2.8 2.8 2.6 2.3 2.1
- A MPa
g strength in cracked Ther (psi) -
g'g S | concrete P (424) (420) (420) (413) (401) (371) (330) (300)
c © @
(]
3 % ‘G| Characteristic bond 7.8 7.8 7.7 7.6 7.2 6.7 6.1 5.7 5.4
o=} . MPa
25 @ strength in Th,uncr (psi)
g 9 © | uncracked concrete P (1,133) (1,133) (1,121) (1,095) (1,050) (968) (878) (825) (776)
= = ©
© L
o9 § Anchor category - - 3
o 8o
= > €
=] . dws
= Strength reduction
f wt - 0.45
actor 4
uw

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 7 = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and 8,000
psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (fc / 2,500)°" [For Sl: (fs / 17.2)*']. See Section 4.1.4 of this report for bond strength
determination.

2Bond strength values are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind and seismic, bond strengths
may be increased 40 percent.

3Values are for the following temperature range: maximum short term temperature = 130°F (55°C), maximum long term temperature = 110°F (43°C). 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.
“4For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by an,seis = 0.90.
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Metric Threaded Rod Bond Carbide Bit or Hilti Hollow
Strength Carbide Bit

TABLE 12—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)"234

Nominal rod diameter (mm)
DESIGN INFORMATION Symbol | Units
8 10 12 16 20 24 27 30
mm 60 60 70 80 90 96 108 120
Minimum embedment hetmin
(in.) (2.4) (2.4) (2.8) 3.1) (3.5) (3.8) (4.3) 4.7)
mm 160 200 240 320 400 480 540 600
Maximum embedment hetmax
(in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.3) (23.6)
Characteristic bond MPa 4.6 4.1 4.1 3.9 3.6 3.3 2.8
strength in cracked T -
concrete (psi) (662) (592) (592) (560) (516) (480) (408)
Q
% Characteristic bond MPa 8.8 8.8 8.7 8.3 8.0 7.8 7.5 7.2
§ strength in Thouncr
> uncracked concrete (psi) (1,272) (1,272) (1,256) (1,204) (1,164) (1,124) (1,092) (1,048)
a
Anchor category - - 2
Strength reduction
factor g ) 0.55
Characteristic bond MPa 3.8 3.6 3.6 3.3 2.9 2.6 2.1
g strength in cracked Tor -
gg S | concrete (psi) (548) (521) (521) (476) (416) (375) (300)
c © @
(]
3 S & | Characteristic bond MPa 7.8 7.8 7.6 7.3 6.9 6.3 5.9 54
25 & | strengthin Thunor
g 9 © | uncracked concrete (psi) (1,133) (1,133) (1,106) (1,061) (994) (915) (859) (776)
- = ©
© L
o9 § Anchor category - - 3
o 8o
= > €
=] . Puws
= Strength reduction i 0.45
factor g:’f ’

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 f = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and 8,000
psi (55. a), the tabulated characteristic bond strength may be increased by a factor of (fc/ 2, -1 [For SI: (fc .2)%7]. See Section 4.1.4 of this report for bond streng

i (65.2 MPa), the tabulated ch teristic bond th bei d by a factor of (fc/ 2,500)%" [For Sl: (fz/ 17.2)*']. See Section 4.1.4 of thi rt for bond st th
determination.
2Bond strength values are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind and seismic, bond strengths
may be increased 40 percent.
3Values are for the following temperature range: maximum short term temperature = 130°F (55°C), maximum long term temperature = 110°F (43°C). 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.
“For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by an;seis = 0.90.
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Canadian Reinforcing Bars Steel Strength

TABLE 13—STEEL DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS'

Bar si
DESIGN INFORMATION Symbol | Units ar size
10M 15 M 20 M 25M 30 M
) ) mm 11.3 16.0 19.5 252 29.9
Nominal bar diameter d .
(in.) (0.445) (0.630) (0.768) (0.992) (1.177)
) ) mm? 100.3 201.1 298.6 498.8 702.2
Bar effective cross-sectional area Ase .
(in.2) (0.155) (0.312) (0.463) (0.773) (1.088)
N kN 54.0 108.5 161.5 270.0 380.0
Nominal strength as governed by steel ~ (Ib) (12,175) (24,408) (36,255) (60,548) (85,239)
& | strength v kN 32,5 65.0 97.0 161.5 227.5
2 * (Ib) (7,305) (14,645) (21,753) (36,329) (51,144)
8 Reduction for seismic shear Qv seis - 0.70
Strength reduction factor for tension? é - 0.65
Strength reduction factor for shear? @ - 0.60

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

"Values provided for common rod material types based on specified strengths and calculated in accordance with ACI 318-14 Eq.(17.4.1.2) and Eq. (17.5.1.2b); or
ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Other material specifications are admissible.
2For use with the load combinations of ACI 318-14 5.3 or ACI 318-11 9.2, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.

W )

Canadian Reinforcing Bars Concrete Breakout Strength Carbide Bit or Hilti Hollow
Carbide Bit

TABLE 14—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)'

DESIGN INFORMATION Symbol | Units Bar size
10Mm | 15m [ 20M | 25M | 30Mm
Effectiveness factor for cracked concrete Ke,cr (ins-llb) (71'71)
Effectiveness factor for uncracked K Si 10
concrete euner (in-lb) (24)
Minimum embedment et min mm 60 80 % 101 120
' (in.) (2.4) (3.1) (3.5) (4.0) (4.7)
Maximum embedment et max mm 226 320 390 504 598
' (in.) (8.9) (12.6) (15.4) (19.8) (23.5)
Minimum bar spacing® Smin mm 57 80 9% 126 150
(in.) (2.2) (3.1) (3.8) (5.0) (5.9)
Mini . 3 mm 5d; or see Section 4.1.9 of this report for design with reduced minimum
inimum edge distance Crin ) :
(in.) edge distances
Minimum concrete thickness Armin {?nn; ( :e eff: 131(/)4) her + 2do™
Critical edge distance — splitting Cac - See Section 4.1.10 of this report.
(for uncracked concrete)
Strength reduction factor for tension, ) 065
concrete failure modes, Condition B2 4 ) & *'l /Fa Hn. 6\ % FE AN é]
Strength reduction factor for shear, } 0.70 = &
concrete failure modes, Condition B2 4 )

For SI: 1inch =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa. > 2
For pound-inch units: 1 mm =0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi 1&
Additional setting information is described in Figure 9, Manufacturers Printed Installation Instructions (MPII).

2Values provided for post-installed anchors installed under Condition B without supplementary reinforcement.
3For installations with 1%/s-inch edge distance, refer to Section 4.1.9 of this report for spacing and maximum torque requirements
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Canadian Reinforcing Bars Bond Strength Carbide Bit or Hilti Hollow
Carbide Bit

TABLE 15—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)"2%4

Bar size
DESIGN INFORMATION Symbol | Units
10 M 15 M 20M 25M 30M
mm 60 80 90 101 120
Minimum embedment hef,min
(in.) (2.8) (3.1) (3.5) (4.0) 4.7)
mm 226 320 390 504 598
Maximum embedment hetmax
(in.) (8.9) (12.6) (15.4) (19.8) (23.5)
Characteristic bond MPa 3.3 3.3 3.3 3.3 29
strength in cracked Tor
concrete (psi) (476) (476) (476) (476) (416)
(0]
g Characteristic bond MPa 8.8 8.3 8.0 7.6 7.3
I strength in Tk uncr
; uncracked concrete (psi) (1,272) (1,204) (1,156) (1,100) (1,056)
o
Anchor category - - 2
Strength reduction
factor g ] 0.55
Characteristic bond MPa 2.9 2.9 2.8 2.5 2.2
g strength in cracked Thor
gg S | concrete (psi) (424) (420) (405) (360) (319)
c © ®
o
3 2 5 | Characteristic bond MPa 7.8 7.3 6.8 6.1 55
T Q .
25 © strength in Tkuncr
g 2 @ | uncracked concrete (psi) (1,133) (1,061) (986) (878) (803)
i1t
> 8 & | Anchor category - - 3
g 8o
w > <€
5 . Pws
= Strength reduction
Pur - 0.45
factor A

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 f¢ = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa)
and 8,000 psi (552 MPa), the tabulated characterisic bond strength may be increased by a factor of (fc [/ 2,500)°
[For Sl: (fe / 17.2)*"]. See Section 4.1.4 of this report for bond strength determination.

2Bond strength values are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind and seismic,
bond strengths may be increased 40 percent.

3Values are for the following temperature range: maximum short term temperature = 130°F (55°C), maximum long term temperature = 110°F (43°C). 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.

“For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by an,seis = 0.90.
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TABLE 16—DEVELOPMENT LENGTH FOR U.S. CUSTOMARY UNIT REINFORCING BARS IN HOLES DRILLED WITH A HAMMER
DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE BIT) "2356

Bar Size
Criteria Section of .
DESIGN INFORMATION Symbol Reference Standard Units
#3 #4 #5 #6 #7 #8 #9 #10
; ; ; in. 0.375 | 0.500 | 0.625 | 0.750 | 0.875 [ 1.000 | 1.125 | 1.250
Nm'“ﬂéﬁg‘éﬁ;'”g bar d ASTM AG15/A706
(mm) 9.5) | (12.7) | (15.9) | (19.1) | (22.2) | (25.4) | (28.6) | (31.8)
in? 0.11 0.20 0.31 0.44 0.60 0.79 1.00 1.27
Nominal bar area Ab ASTM A615/A706
(mm2) (71.3) | (126.7) | (197.9) | (285.0) | (387.9) | (506.7) | (644.7) | (817.3)
Development length for fy= 60 in. 12.0 14.4 18.0 21.6 315 36.0 40.5 45.0
ksi and fc= 2,500 psi (normal I ACI 318-14 25.4.2.3
weight concr?ate()“ ‘ (mm) (305) | (366) | (457) [ (549) [ (800) | (914) | (1029) | (1143)
Development length for f,= 60 ACI 318-14 25.4.2.3 in. 12.0 12.0 14.2 171 249 28.5 32.0 35.6
ksi and f'c= 4,000 psi (normal la 1223 T
weight concrete)* - (mm) (305) | (305) | (361) | (434) [ (633) | (723) | (813) | (904)

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

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

2Development lengths in SDC C through F must comply with ACI 318-14 Chapter 18 or ACI 318-11 Chapter 21, as applicable, and section 4.2.4 of this report. The
value of f: used to calculate development lengths shall not exceed 2,500 psi for post-installed reinforcing bar applications in SDCs C, D, E, and F.

3For all-lightweight concrete, increase development length by 33%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d), as applicable, are met
to permit A > 0.75. For sand-lightweight concrete, increase development length by 18%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d), as
applicable, are met to permit A > 0.85.

4 (%) =25, y=1.0, Ye=1.0, Ys=0.8 for dy < #6,1.0 for d» > #6

5Calculations may be performed for other steel grades per ACI 318-11 Chapter 12 or ACI 318-14 Chapter 25.
5Minimum development length shall not be less than 12 in (305 mm) per ACI 318-14 Section 25.4.2.1

TABLE 17—DEVELOPMENT LENGTH FOR EU METRIC REINFORCING BARS IN HOLES DRILLED WITH A HAMMER
DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE BIT) "23%6

Criteria Section of i
DESIGN .
INFORMATION Symbol Reference Units
Standard 8 10 12 16 20 25 32
f ; ; mm 8 10 12 16 20 25 32
Nominal _relnforcmg bar b BS4449: 2005
diameter @(in) | (0.315) | (0.394) | (0.472) | (0.630) | (0.787) | (0.984) | (1.260)
mm? 50.3 78.5 113.1 201.1 314.2 490.9 804.2
Nominal bar area Ab BS 4449: 2005
(in?) (0.08) (0.12) (0.18) (0.31) (0.49) (0.76) (1.25)
Development lengih for mm 305 348 417 556 871 1087 1392
(ANt °” la ACI 318 12.2.3
2,500 psi (normal .
Weightpcor(]crete)4 (in.) (12.0) (13.7) (16.4) (21.9) (34.3) (42.8) (54.8)
D‘;"f‘;’z"g‘i’s‘: ;en’gg}f‘ for mm 305 305 330 439 688 859 1100
y4 000 psi (nOrmac| la ACI 31812.2.3 )
weight concrete)’ (in.) (12.0) (12.0) (13.0) (17.3) (27.1) (33.8) (43.3)

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

'Development lengths valid for static, wind, and earthquake loads (SDC A and B).
2Development lengths in SDC C through F must comply with ACI 318-14 Chapter 18 or ACI 318-11 Chapter 21, as applicable, and section 4.2.4 of this report. The
value of ¢ used to calculate development lengths shall not exceed 2,500 psi for post-installed reinforcing bar applications in SDCs C, D, E, and F.
3For all-lightweight concrete, increase development length by 33%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d), as applicable, are met
to permit A > 0.75. For sand-lightweight concrete, increase development length by 18%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d), as
applicable, are met to permit A > 0.85.
4(6”;—"‘) =25, y=1.0, Ye=1.0, ys=0.8 for dp < 20 mm,1.0 for dv = 20 mm

b
5Calculations may be performed for other steel grades per ACI 318-11 Chapter 12 or ACI 318-14 Chapter 25.
8Minimum development length shall not be less than 12 in (305 mm) per ACI 318-14 Section 25.4.2.1
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TABLE 18—DEVELOPMENT LENGTH FOR CANADIAN REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND
CARBIDE BIT (OR HILTI HOLLOW CARBIDE BIT) "2356

Bar Size
DESIGN INFORMATION | Symbol nonteria Section of Uniits
10M 15M 20M 25M 30M
. ) ! mm 11.3 16.0 19.5 25.2 29.9
Nominal reinforcing bar db CAN/CSA-G30.18 Gr.400
(in.) (0.445) (0.630) (0.768) (0.992) (1.477)
mm? 100.3 201.1 298.6 498.8 702.2
Nominal bar area Ap CAN/CSA-G30.18 Gr.400
(in?) (0.16) (0.31) (0.46) 0.77) (1.09)
Development length for mm 315 445 678 876 1,041
f,= 58 ksi and f:= 2,500 psi ] ACI 318 12.2.3
(normal weight concrete)* (in.) (12.4) (17.5) (26.7) (34.5) (41.0)
Development length for mm 305 353 536 693 823
f,= 58 ksi and f:= 4,000 psi la ACI 318 12.2.3
(normal weight concrete)* (in.) (12.0) (13.9) (21.1) (27.3) (32.4)

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

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

2Development lengths in SDC C through F must comply with ACI 318-14 Chapter 18 or ACI 318-11 Chapter 21, as applicable, and section 4.2.4 of this report. The
value of f:: used to calculate development lengths shall not exceed 2,500 psi for post-installed reinforcing bar applications in SDCs C, D, E, and F.

3For all-lightweight concrete, increase development length by 33%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d), as applicable, are met
to permit A > 0.75. For sand-lightweight concrete, increase development length by 17.6%, unless the provisions of ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4 (d),
as applicable, are met to permit A > 0.85.

4(ﬂ) =25, y=1.0, Ye=1.0, ys=0.8 for dp < 20 mm,1.0 for dv = 20 mm

dp
5Calculations may be performed for other steel grades per ACI 318-11 Chapter 12 or ACI 318-14 Chapter 25.
5Minimum development length shall not be less than 12 in (305 mm) per ACI 318-14 Section 25.4.2.1

Hilti HIT-RE 100 Hiltl HIT-RE 100

HILTI HIT-RE 100 FOIL PACK AND MIXING NOZZLE HILTI DISPENSER

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

ANCHORING ELEMENTS

FIGURE 6—HILTI HIT-RE 100 ANCHORING SYSTEM
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Specifications / Assumptions:

ASTM A193 Grade B7 threaded rod
Normal weight concrete, f: = 4,000 psi A ?
Seismic Design Category (SDC) B lﬁ'_%’gs:[)m
No supplementary reinforcing in accordance
with ACI 318-14 2.3 will be provided.
Assume maximum short term (diurnal) base

Ccr,Na

material temperature < 130° F.
Assume maximum long term base material .
temperature < 110° F. d-
Assume installation in dry concrete and e
hammer-drilled holes.
Assume concrete will remain uncracked for g
service life of anchorage.

hef

Dimensional Parameters: db”_—P/r"_
e

her =9.0in. .
s =4.0in.

Ca,min =25in.
h =12.0in.
d =1/2in.

Ccr,Na

Calculation for the 2018 and 2015 IBC in accordance with ACI 318-14 Chapter 17 and this
report

ACI 318-14 Code Ref. Report Ref.

Step 1. Check minimum edge distance, anchor spacing and member thickness:
Cmin = 2.5 iN. < Camin = 2.5in. .- OK
Smin=2.5in.<s=4.0in. .. OK
Amin = her + 1.25in. =9.0 + 1.25=10.25in. < h=12.0 .- OK
hetmin € Rer < hetmax = 2.75in. £9in. <10in. .~ OK

Table 6
Table 8

Step 2. Check steel strength in tension:
Single Anchor: Nsa = Ase * fua = 0.1419 in? « 125,000 psi = 17,738 Ib.
Anchor Group: ¢ Nsa=¢*n s Ase* futa=0.75+2+ 17,738 Ib. = 26,606 Ib.
Or using Table 12: ¢ Nsa =0.75+ 2+ 17,735 Ib. = 26,603 Ib.

17.4.1.2

Eq. (17.4.1.2) Table 4

Table 2

Step 3. Check concrete breakout strength in tension:

An
Ncbg = An co “Yec,N Ved N Ve,N Vep,N -Np
c

17.4.2.1

Eq. (17.4.2.1b)

Anc = (3 * her + 8)(1.5 * Ret + Camin) = (3+ 9 + 4)(13.5 + 2.5) = 496 in?

Anco = 9 * he? = 729 in?

17.4.2.1 and
Eq. (17.4.2.1¢c)

ween = 1.0 no eccentricity of tension load with respect to tension-loaded anchors

17.4.2.4

C .
Vean =0.7+0.3.22mn _07.03. 25 _ g6
’ of 1.5.9

17.4.2.5 and
Eq. (17.4.2.5b)

wen = 1.0 uncracked concrete assumed (keuncr = 24)

17.4.2.6

Table 6

Determine Cac:
From Table 8: tuncr = 1,256 psi

k 24
= p - f' =————=4/9.0-4,000 = 2,899 psi > 1,256 psi .. use 1,256
uncr ﬂ'd ef c T b

0.5

i)

psi

=h (T”"")M 31-07-| =9 (1’256)“ [31 0.7 12]—201-
Cac = Mtef "\ 7160 ST el T 7 1160 RN el

Section
4.1.10
Table 8

max |Cqmin;1.5he| _ max|2.5;1.59] _
Cac - 20.1 -

For Camin < Cac ')UCp,N = 0.67

17.4.2.7 and
Eq. (17.4.2.7b)

Np = Keunor 4 -A[f's ~her' > = 24 -1.0-,/4,000 -9'5 = 40,983 Ib.

496
Nepg = 729 1.0-0.76-1.0- 0.67 - 40,983 = 14,233 Ib.

17.4.2.2 and
Eq. (17.4.2.2a)

Table 6

dNepg = 0.65 - 14,233 = 9,252b.

| EALRAE PR

17.3.3(c)

Table 6

(Y 4

FIGURE 7—SAMPLE CALCULATION
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Step 4. Check bond strength in tension:

A 17.4.5.1
Ngg = i“//ec,Na “Wed,Na Wep,Na Nba Eq. (17.4.5.1b)
ANaO

Ana = (2¢na + S)(CNa + Camin)

B Tuncr 1,256 i 17.4.5.1
CNg = 10da 1100 = 10da m =5.34in Eq. (17451d) Table 8
Ana=(2+5.34+4)(5.34 + 2.5) = 115.2 in?
. 17.4.5.1 and
- 2 - . 2 - 2 -
Anao = (2CNa)? = (2 5.34)° = 114.2 in Eq. (17.4.5.1c)
wecNa = 1.0 no eccentricity — loading is concentric 17.4.5.3 -
Camin\ _ . ﬁ -
Weana = (0.7 +0.3 T) =(07+03-22)=0.84 17.4.5.4 -
W g = lcj"”"; fnal _ max '22(')51;5'3“ =027 17.4.5.5 ;
= = . o e . = 17.4.5.2 and
Nba =A% tuncr* 7+ d* her=1.0¢ 1,256 7+ 0.5+ 9.0 = 17,756 Ib. Eq. (17.4.5.2) Table 8
_ 152 1.0+ 0.84-0.27 - 17,756 = 3,995 Ib. - -
971142 T ‘ O TS .
@Nag = 0.65 + 3,995 = 2,597 Ib. 17.3.3(c) Table 8
Step 5. Determine controlling strength:
Steel Strength #Nsa = 26,603 Ib. 17.3.1
Concrete Breakout Strength ~ ¢Nwwg = 9,252 Ib. -
Bond Strength ¢Na2g = 2,597 Ib. CONTROLS

FIGURE 7—SAMPLE CALCULATION (CONTINUED)
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Specifications / Assumptions:
Development length for column starter bars
Existing (E) construction:

Foundation grade beam 24 wide x 36-in deep., 4 ksi normal weight
concrete, ASTM A615 Gr. 60 reinforcement

New (N) construction:

18 x 18-in. column as shown, centered on 24-in wide grade beam, 4 ksi
normal weight concrete, ASTM A615 Gr. 60 reinforcement, 4 - #7
column bars, and #3 ties.

The column must resist moment and shear arising from wind loading.

Dimensional Parameters:

d, = 0.875"
24" — 18" 0.875"
=7 +1.5"+0.375" + =53"
ot K 33740 _ 1 Use25 (K, dtobe0
= =06.1 — .
4 0875 se (K. assumed to be 0)

*Note that the confinement term is limited to a maximum of 2.5 per
ACI 318-14 Section 25.4.2.3

P, = 1.0 (casting position)
Y, = 1.0 (uncoated bars)
s = 1.0 (bar is greater than a #6)

(N) column
———— Roughened
surface, %-in.
amplitude
il 2 2
(N) drilled-in—» =
- dowels
- T 3 T
! J

(E) foundationreinforcing ——————"

- —

Calculation for the 2018 and 2015 IBC in accordance with ACI 318-14 Chapter 17 and this report.

ACI 318-14 Code Ref.

Step 1. Determination of development length for the column bars:

1 ==. .
“140 2 atK, |7
db

3 5w, { 3 60000 _(1.0)(1.0)(1.0)]0‘875:25m_
40 1.0-4/4000 25

Eq. (25.4.2.3a)

Step 2 Detailing (not to scale)

(N) 4 - #7 DOWELS
EMBEDDED IN

BEAM

| MECHANICALLY
DRILLED HOLED WITH ROUGHEN SURFACE
HILTI HIT-RE 500 SD TO 1/4-IN
100 AMPLITUDE
§ ——
] s \_ S = '
z \ b
o (E) GRADE

FIGURE 8—SAMPLE CALCULATION (POST-INSTALLED REINFORCING BARS)
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BE

Hilti HIT-RE 100

Instructi

Instrucciones de uso

OO

Contains epoxy consftuents. May produce an allergic
reaction. (A)

Contains: reaction product: bisphenol-A-(epichiormydring
Epay Fesin MW < 700 (A), reaction produst: bispheno-F
epichirhydrin resin MW=T00 (4], m-Xysnediaming (B}

Causes severe skin burns and eye damans.(B)
May cause an allergic skin reaction {4 B]
Tanic to aguatic lile with long tasting etlects. {A)

H & [
afle
0. ‘0

HIT-V [-R, -F, -HGR)

='=

en Hammer drilling

Hollow drill bit

es Taladrado con martillo

Taladro con broca
hueca y aspiracion

fr Percage avec percussion

Foret creux

pt Perfurar de martelo

Broca de coroa oca

&

twork

W ®

teure, ini Teure, full

en Working time

Initial curing time Curing time

es Tiempo de tratamiento

Resistencia de montaje Tiempo de fragt

fr Temps de manipulation

Stabilité du montage Temps de durci:

pt Tempo de trabalho

Resisténcia de montagem  Tempo de cura-

/ HAS-E[B) /
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FIGURE 9—MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPIl) (CONTINUED)
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Adhesive anchoring system for rebar and anchor fastenings In concrete

» Prior lo use of product, follow the instructions for use and the legally obligated safely precaufions. - N .
» See the Safety Data Sheat for this product Warranty: Refer lo standard Hili terms and conditions of sale for warranty information E

HIR HIT-RE 100 Failure to observe thesa installation instructions, use of non-Hilti anchors, poor or questionable concrete conditions, or

Gontains epoxy constituents. May produce an allergic reaction.(A) unique apphications may affect the reliability or performance of the fasienings.

Contains: reaction produwct: bisphenol-A-{epichlorhydrin} epaxy resin MW = 700 [A). reaction product: bisphenol-F epichior-
hydrin resin MW<700 (A}, m-xylenadiamine (B)

Product Information
Always keep this instruction for use logether with the product.

— Ensure that the instruction for use is with the product when it is given 1o olher parsons.
— 3afety Data Sheet: Review the SDS before use
— Cheek expiration date: See expiration date imprint on foilpack manifold (month/year). Do not use expired product.
. . . \ \ _/ ~ Fuil pack temperature d wsapes +5 °C 0 40 °C /41 “F lo 104 °F.
B) (AB) (A)

— Conditiens for transport and storape: Kesp in a cool, dry and dark place between +5°Clo25°C/

Danger _ _ 41°F 07T
H314  Causes severe skin bums and eye damage. (B) - For any application not covered by this document | beyond values specified, please contact Hilti
H31T  May cause an allergic skin reaction.(AB) ~ Partly used foil packs must be used up within 4 weeks. Leave the mixer attached on the foil pack manifold and store
Ha Toxic to aquatic life with long lasting effects (A) under the recommended siorage conditions_ H reused, attach a new mixer and discard the initial quantity of anchor
adhesive.
P280 Wear protective gloves/protective clothing/eye protectionface protection.
P260 Do not breathe vapours. A WARNING
P303+P361+P353  IF ON SKIN (or haif): Remove/Take off immediately all cotaminated chothing. Rinse skin with ! Improper handling may cause morfar splashes. Eye contact with mortar may canse irreversible eye damape!
walerishower. _ _ ) - Always wear lighlly sealed safely giasses, gioves and prolective ciothes before handling the moriar!
P305+P351+P338 IF INEYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present — Never siart dispansing withoul 2 mixer properly screwad on
and easy lﬂ_dU-CU"ﬁ"H rinsing. _ — Aftach a new mixer prior b dispensing a new foil pack (snug fit).
P333+P33  If skin imitation or rash occurs: Get medical advice/attention. — Caution! Never ramove the mixar while the foil pack syslem is under prassure. Prass the release bution of the
P337+P313 If eye imilation persists: Get medical advice/atiention dispenser to avoid mortar splashing.
i j - Useonly the type of mixer supplied with the adhesive. Do not modify the mixer in any way.
:mrl;tﬂlleﬂ ﬁ[ﬂ:?ru ;ﬂ:nm?nt 402055449 Safty gesses PP EY-CA NGH — MNever use damaged foil packs and/or damaged or unclean foil pack holders.
ye protection: Tighlly sealed safely giasses eg. # afely glasses A Clear, ! Poor load values / potential failure of fastening points due to inadequate borehole cleaning. The boreholes must be dry
#02085591 Goggles PP EY-HA R HC/AF clear, and free of debris, dust, water, ice, rease and ofher contaminants prior to adhes jecti

Protective gloves: EN 374 . Material of gloves: Nitrile ruziber, NBR — For blowing out the borehale - blow out with oil free air until retum air stream is free of noliceable dust.
Avoid direct conlact with the chemical Ine product/ the preparation by c . — For flushing the borehole - flush with water line pressure until water runs clear.
Final selection of appropriate p quip is in the 'y of the user — Important! Remove all waler from the borehole and blow out with oil free comprassed air unlil borzhole is completely
Disposal conslderations dried before mortar injection {not applicable to hammer drilled hole in underwaler applicalion).
e st ! Ensure that boreholes are filled from the back of the boreholes without forming air voids.
mpty packs: — Ifnecessary, use the accessories | extensions to reach the back of the borehole.

» Loave the Mixer attached and dispose of via the local Green Dot collecting systam G

N N N — For overhead applications use the overhead accessonies HIT-8Z /1P and take special care when inserting the faste-
— or EAK waste material code 15 01 02 plastic packaging.

ning element. Excass adhesive may be forced out of the borshole. Make sure thal no mortar drips onto the installer.
Full or partially emptied packs: - It a new mixer is inslalled onto a previoushy-opened foil pack, the first trigger pulls must be discarded.

» dispose of as special waste in accordance with official regulations. — A new mixer must be used for each new foil pack.
— EAK waste material code: 2001 27° paint, inks, adhesives and resins conlaining dangerous substances.

— or waste material code: EAK 08 04 09" wasle adhesives and sealants containing organic solvenis or ofher dangerous

substances.
Content 330ml/11.1 fl.oz 500 ml /168 fl.oz
Weight. 480 g/ 1690z 7279/ 2560z

EHF R A R F)

FIGURE 9—MANUFACTURER'’S PRINTED INSTALLATION INSTRUCTIONS (MPIIl) (CONTINUED)
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ICC-ES Evaluation Report ESR-3829 LABC and LARC Supplement
Reissued April 2020
This report is subject to renewal April 2022.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

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 100 ADHESIVE ANCHORS AND POST INSTALLED REINFORCING BAR CONNECTIONS IN CRACKED
AND UNCRACKED CONCRETE

1.0 REPORT PURPOSE AND SCOPE

Purpose:

The purpose of this evaluation report supplement is to indicate that the Hilti HIT-RE 100 Adhesive Anchoring System and
Post-Installed Reinforcing Bar System, described in ICC-ES evaluation report ESR-3829, have also been evaluated for
compliance with the codes noted below as adopted by Los Angeles Department of Building and Safety (LADBS).

Applicable code editions:

m 2020 City of Los Angeles Building Code (LABC)

m 2020 City of Los Angeles Residential Code (LARC)
2.0 CONCLUSIONS

The Hilti HIT-RE 100 Adhesive Anchoring System and Post-Installed Reinforcing Bar System, described in Sections 2.0
through 7.0 of the evaluation report ESR-3829, comply with LABC Chapter 19, and LARC, and are subject to the conditions
of use described in this report.

3.0 CONDITIONS OF USE

The Hilti HIT-RE 100 Adhesive Anchoring System and Post-Installed Reinforcing Bar System described in this evaluation
report supplement must comply with all of the following conditions:

¢ All applicable sections in the evaluation report ESR-3829.

e The design, installation, conditions of use and labeling of the anchors are in accordance with the 2018 International
Building Code® (2018 IBC) provisions noted in the evaluation report ESR-3829.

e The design, installation and inspection are in accordance with additional requirements of LABC Chapters 16 and 17, as
applicable.

¢ Under the LARC, an engineered design in accordance with LARC Section R301.1.3 must be submitted.

e The allowable and strength design values listed in the evaluation report and tables are for the connection of the anchors
to the concrete. The connection between the anchors and the connected members shall be checked for capacity (which
may govern).

e For use in wall anchorage assemblies to flexible diaphragm, anchors shall be designed per the requirements of City of
Los Angeles Information Bulletin P/BC 2020-071.

This supplement expires concurrently with the evaluation report, reissued April 2020.
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as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express orfmplied, as =-\‘
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ICC
ES EVALUATION
SERVICE

ICC-ES Evaluation Report ESR-3829 FBC Supplement
Reissued April 2020
This report is subject to renewal April 2022.

www.icc-es.orgq | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

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 100 ADHESIVE ANCHORS AND POST INSTALLED REINFORCING BAR CONNECTIONS IN CRACKED
AND UNCRACKED CONCRETE

1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that the Hilti HIT-RE 100 Adhesive Anchoring System,
recognized in ICC-ES evaluation report ESR-3829, has also been evaluated for compliance with the codes noted below.

Applicable code editions:

®m 2017 Florida Building Code—Building

®m 2017 Florida Building Code—Residential
2.0 CONCLUSIONS

The Hilti HIT-RE 100 Adhesive Anchoring System, described in Sections 2.0 through 7.0 of the evaluation report ESR-3829,
complies with the Florida Building Code—Building and the Florida Building Code—Residential, provided the design and
installation are in accordance with the 2015 International Building Code® provisions noted in the evaluation report.

Use of the Hilti HIT-RE 100 Adhesive Anchoring System has also been found to be in compliance with the High-Velocity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential.

For products falling under Florida Rule 9N-3, verification that the report holder’s quality-assurance program is audited by a
quality-assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official, when the report holder does not possess an approval by
the Commission).

This supplement expires concurrently with the evaluation report, reissued April 2020.

E AT R A PR F)

BEFA
FOR REVIEW

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed N ( S
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Certificate

Site certificate of main certificate Reg. no. H12455

SQS certifies herewith that the organisation mentioned below has at its disposal a management system
which complies with the requirements of the normative directive listed.

=T

ISO 9001:2015

Reg. no. 539941

Hilti Taiwan Co., Ltd.
24F., No. 16, Xinzhan Rd.,
Bangiao Dist., New Taipei City 220,

10060 Taipei Taiwan

Scope of certification

Sales

Normative base

Quality Management System
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Validity 01.07.2019-30.06.2022
Issue 01.07.2019
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A. Grisard, President SQS

Swiss Association for Quality and
Management Systems (SQS)
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ETA-15/0883 '
of 6 December 2017

English translation prepared by DIBt - Original version in German language

General Part

Technical Assessment Body issuing the
European Technical Assessment:

Trade name of the construction product

Product family
to which the construction product belongs

Manufacturer

Manufacturing plant

This European Technical Assessment
contains

This European Technical Assessment is
issued in accordance with Regulation (EU)
No 305/2011, on the basis of

This version replaces

Deutsches Institut fiir Bautechnik

Deutsches Institut fur Bautechnik

Injection system Hilti HIT-RE 100

| Injection system for post-installed rebar connection

Hilti AG

Feldkircherstrale 100

9494 Schaan

FURSTENTUM LIECHTENSTEIN

Hilti Werke

21 pages including 3 annexes which form an integral part
of this assessment

EAD 330087-00-0601

ETA-15/0883 issued on 21 April 2016
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European Technical Assessment
ETA-15/0883
English translation prepared by DIBt

The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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European Technical Assessment
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English translation prepared by DIBt

Specific Part

1

3.1

3.2

Technical description of the product

The subject of this approval is the post-installed rebar connection, by anchoring or overlap
connection joint, of reinforcing bars (rebars) in existing structures made of normal weight
concrete, using the "Injection system Hilti HIT-RE 100" in accordance with the regulations for
reinforced concrete construction.

Reinforcing bars made of steel with a diameter ¢ from 8 to 32 mm according to Annex A and
injection adhesive Hilti HIT-RE 100 are used for rebar connections. The rebar is placed into a
drilled hole filled with injection mortar and is anchored via the bond between rebar, injection
mortar and concrete.

The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European
assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the rebar connections of at least 50 years. The
indications given on the working life cannot be interpreted as a guarantee given by the
producer, but are to be regarded only as a means for choosing the right products in relation to
the expected economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Amplification factor oy, Bond resistance f,y | See Annex C1

Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Rebar connnections satisfy requirements for
Class A1

Resistance to fire See Annex C2

Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with European Assessment Document EAD No. 330087-00-0601, the applicable
European legal act is: [96/582/EC].

The system(s) to be applied is (are): 1 H A 4F A6 AR E)

258822 17
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5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

Issued in Berlin on 6 December 2017 by Deutsches Institut fur Bautechnik

BD Dipl.-Ing. Andreas Kummerow beglaubigt:
Head of Department Lange
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< ICC EVALUATION

N SERVICE Most Widely Accepted and Trusted

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

ACCEPTANCE CRITERIA FOR POST-INSTALLED
ADHESIVE ANCHORS IN CONCRETE ELEMENTS

AC308

Approved May 2014
Compliance date January 15, 2015

Previously approved December 2013, June 2013, February 2013, February 2012, June
2011, November 2009, June 2009, October 2008, August 2008, May 2008, February
2008, January 2008, October 2007, June 2007, February 2007, June 2006

(Previously editorially revised April 2014, October 2013, August 2013)

PREFACE

Evaluation reports issued by ICC Evaluation Service, LLC (ICC-ES), are based upon performance features of
the International family of codes. (Some reports may also reference older code families such as the BOCA
National Codes, the Standard Codes, and the Uniform Codes.) Section 104.11 of the International Building Code®
reads as follows:

The provisions of this code are not intended to prevent the installation of any materials or to
prohibit any design or method of construction not specifically prescribed by this code,
provided that any such alternative has been approved. An alternative material, design or
method of construction shall be approved where the building official finds that the proposed
design is satisfactory and complies with the intent of the provisions of this code, and that the
material, method or work offered is, for the purpose intended, at least the equivalent of that
prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety.

This acceptance criteria has been issued to provide interested parties with guidelines for demonstrating
compliance with performance features of the codes referenced in the criteria. The criteria was developed through
a transparent process involving public hearings of the ICC-ES Evaluation Committee, and/or on-line postings
where public comment was solicited.

New acceptance criteria will only have an “approved” date, which is the date the document was approved by
the Evaluation Committee. When existing acceptance criteria are revised, the Evaluation Committee will decide
whether the revised document should carry only an “approved” date, or an “approved” date combined with a
“compliance” date. The compliance date is the date by which relevant evaluation reports must comply with the
requirements of the criteria. See the ICC-ES web site for more information on compliance dates.

If this criteria is a revised edition, a solid vertical line (|) in the margin within the criteria indicates a change
from the previous edition. A deletion indicator (=) is provided in the margin where any significant wording has
been deleted.

ICC-ES may consider alternate criteria for report approval, provided the report applicant submits data
demonstrating that the alternate criteria are at least equivalent to the criteria set forth in this document, and
otherwise demonstrate compliance with the performance features of the codes. ICC-ES retains the right to refuse
to issue or renew any evaluation report, if the applicable product, material, or method of construction is such that

either unusual care with its installation or use must be exercised for satisfactory performanree—er—if
malfunctioning is apt to cause injury or unreasonable damage. x= 48 N =
gl uw g R AT AT A R 8

NOTE: The Preface for ICC-ES acceptance criteria was revised in July 2011 to reflect changes in policy.

V4
Acceptance criteria are developed for use solely by ICC-ES for purposes of issuing ICC-ES evaluatign ri%% g‘ m
Copyright © 2014
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ACCEPTANCE CRITERIA FOR ADHESIVE ANCHOR SYSTEMS IN
CONCRETE ELEMENTS (AC308)

1.0 INTRODUCTION

1.1 Purpose: The purpose of this acceptance criteria
is to establish requirements for adhesive anchors, torque-
controlled adhesive anchors, and post-installed reinforcing
bars in concrete elements to be recognized in an ICC
Evaluation Service, LLC (ICC-ES), evaluation report under
the 2012, 2009 and 2006 International Building Code®
(IBC), and the 2012, 2009 and 2006 International
Residential Code® (IRC), . Bases of recognition are IBC
Section 104.11 and IRC Section R104.11.

The reason for the development of this criteria is to
allow for recognition of the use of adhesive anchors in
concrete to create connections between structural
concrete and attachments and the use of post-installed
reinforcing bars in accordance with the code.

1.2 Scope: Anchors recognized under this criteria are
alternatives to anchors permitted by Section 1913 of the
IBC. The anchors recognized in this criteria may also be
used where an engineered design is permitted in
accordance with Section R301.1.2 of the IRC. Post-
installed reinforcing bar systems recognized under this
criteria are alternatives to cast-in-place reinforcing bars as
governed by ACI 318.

1.3 Codes and Referenced Standards: Where
standards are referenced in this criteria, these standards
shall be applied consistently with the code upon which
compliance is based. Standards editions listed in this
section apply to all codes. Where standards editions are
not listed in this section, Table 1 summarizes the specific
date applicable to each code.

1.3.1 2012, 2009 and 2006 International Building
Code® (IBC), International Code Council.

1.3.2 2012, 2009 and 2006 International Residential
Code® (IRC), International Code Council.

1.3.3 ACI 318, Building Code Requirements for
Structural Concrete, American Concrete Institute.

134 ACl 3554, Acceptance Criteria for
Qualification of Post-installed Adhesive Anchors in
Concrete, American Concrete Institute.

13.5 ACI 211.1-91 (2002), Standard Practice for
Selecting Proportions for Normal, Heavyweight and Mass
Concrete, American Concrete Institute.

1.3.6 ANSI B 212.15-1994, American National
Standard for Cutting Tools — Carbide Tipped Masonry
Drills and Blanks for Carbide-Tipped Masonry Drills,
American National Standards Institute.

1.3.7 ASTM A153, Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel Hardware, ASTM
International.

1.3.8 ASTM A193/A 193 M-06a, Standard
Specification for Alloy-Steel and Stainless Steel Bolting
Materials for High Temperature or High Pressure Service
and Other Special Purpose Applications, ASTM
International.

1.3.9 ASTM A490-04a, Standard Specification for
Heat-Treated Steel Structural Bolts, 150 ksi Minimum
Tensile Strength, ASTM International.

1.3.10 ASTM B695, Standard Specification for
Coatings of Zinc Mechanically Deposited on Iron and
Steel, ASTM International.

1.3.11 ASTM C31, Standard Practice for Making and
Curing Concrete Test Specimens in the Field, ASTM
International.

1.3.12 ASTM C33-03, Standard Specification for
Concrete Aggregates, ASTM International.

1.3.13 ASTM C39, Standard Test Method for
Compressive Strength of Cylindrical Concrete Specimens,
ASTM International.

1.3.14 ASTM C42, Standard Test Method for
Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete, ASTM International.

1.3.15 ASTM C150, Standard Specification for
Portland Cement, ASTM International.

1.3.16 ASTM C330, Standard Specification for
Lightweight Aggregates for Structural Concrete, ASTM
International.

1.3.17 ASTM (C882-05, Standard Test Method for
Bond Strength of Epoxy-Resin Systems Used with
Concrete by Slant Shear, ASTM International.

1.3.18 ASTM D1875-03, Standard Test Method for
Density of Adhesives in Fluid Form, ASTM International.

1.3.19 ASTM D2471-99, Standard Test Method for
Gel Time and Peak Exothermic Temperature of Reacting
Thermosetting Resins, ASTM International.

1.3.20 ASTM D2556-93a(2005), Standard Test
Method for Apparent Viscosity of Adhesives Having
Shear-Rate-Dependent Flow Properties, ASTM
International.

1.3.21 ASTM E488-96(2003), Standard Test Method
for Strength of Anchors in Concrete and Masonry
Elements, ASTM International.

1.3.22 ASTM E1252-98(2002), Standard Practice for
General Techniques for Obtaining Infrared Spectra for
Qualitative Analysis, ASTM International.

1.3.23 ASTM E1512-01, Standard Test Methods for
Testing Bond Performance of Adhesive-Bonded Anchors,
ASTM International.

1.3.24 ASTM F606-05, Standard Test Methods for
Determining the Mechanical Properties of Externally and
Internally Threaded Fasteners, Washers, and Rivets,
ASTM International.

1.3.25 ASTM F1080-93(2002), Standard Test Method
for Determining the Consistency of Viscous Liquids Using
a Consistometer, ASTM International.

1.3.26 EBO01, Design and Control of Concrete
Mixtures, 14" edition, 2002, Portland Cement Association.

1.4 Definitions:

141 ACl 355.4: The refere ced™_document fn
Section 1.3.4 as amended by Annex 1} & F)4F i% 7 & FR /A 3

anchors tested under identical dondyigfs. ti
anchors originate from the same adhesdidQ fi ati
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