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Metropolitan Air Technoloav

Models BL-301/BL-301-GR Blast Protection Damper
Installation Instructions

Post Installed Anchors in Concrete Walls
e HILTI HDA-P/PR M10x100/20 undercut anchors is the
specified anchor for attachment of the BL-301 blast
damper to concrete and masonry
e Anchor material based on application
e |Indoor Application or Custom Application in MAT
provided approval drawings:
e HILTI HDA-P M10x100/20 carbon steel undercut
anchors
e |nstalled to HILTI specifications detailed in HILTI
document #401674 A5-08.2015. (Hilti specs are
shown at the end of this document for reference.)
e Qutdoor Application or Custom Application in MAT pro-
vided approval drawings:
e HILTI HDA-PR M10x100/20 stainless steel undercut
anchors
e |nstalled to HILTI specifications detailed in HILTI
document #401680 A5-08.2015. (Hilti specs are
shown at the end of this document for reference.)
e Base Material Strength: Unless otherwise specified, do
not drill holes in concrete or masonry until concrete/grout
has achieved full design strength. Concrete and masonry

substrates may vary widely from engineering specifications.

Site specific engineering may be required.

Dampers are manufactured to order for a specified wall
opening. Care must be taken to ensure that each damper
is placed in the wall opening size specified in the approved
drawings. Otherwise critical anchor dimensional constraints
such as minimum hole spacing and hole to edge distances
may be violated.

Where applicable use a template to position and drill
anchor holes.

Embedded ltems: Identify position of reinforcing steel and
other embedded items prior to drilling holes for anchors.
Exercise care in coring or drilling to avoid damaging
existing reinforcing or embedded items. Notify the site
engineer if reinforcing steel or other embedded items are
encountered during drilling. Take precautions as necessary
to avoid damaging pre-stressing tendons, electrical and
telecommunications conduit, and gas lines.

Anchors should be installed by an individual trained in
installing HILTI HDA-P/PR M10x100/20 anchors by a HILTI
representative. (HILTI personnel do not perform anchor
installation but they do provide an anchor installer training
as a free service. Contact your local HILTI representative
for details).

Masonry Wall

1/4" Blast Plate attached to wall

1/4" Blast plate attached to wall
with Hilti M10 HDA-P undercut
anchors on 12" centers unless
specified otherwise:

10" Blast Plate Width

3" Min. Edge Distance—

1/4" Blast plate bolted
to blast damper (MAT
provided)

/ Blast Damper
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S'MAI

Metropolitan Air Technology

Models BL-301/BL-301-GR Blast Protection Damper
Rigging and Lifting Instructions

It is important that workers involved with hoisting and rigging

activities are trained in both safety and operating procedures.

Hoisting equipment should be operated only by trained
personnel.

Four ¥2” lifting holes are located at the upper corners of each
blast damper. These holes are sized to allow the attachment
of 5/16 lifting shackles rated at 3 ton each. It is recommend-
ed that all four holes be used when lifting or transporting the

Lifting locations shown by arrows below

Single Section Damper

blast dampers. MAT has specified Crosby Screw Pin
Shackles [Part #1018419]. The specifications are provided

in the product information sheet supplied by Crosby

(shown below in this document). If using lift hooks with the
shackles, it is recommended that the hooks be fitted with
latches. Never wrap a hoist rope around the dampers. Attach
the load to only the hook, with slings or other rigging devices.
Always test rigging by raising the load slightly to make sure
that the load is free and that all sling legs are taking the load.

Multi-Section Damper
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CROSBY FORGED SHACKLES

Screw Pin Anchor Shackles

 Shackles are Quenched and Tempered and can meet DNV impact
requirements of 42 joules at -20C.

Working Load Limit permanently shown on every shackle.

Forged - Quenched and Tempered, with alloy pin.

Capacities 1/3 thru 55 metric tons.

Look for the Red Pin". . .the mark of genuine Crosby quality.
Shackles can be furnished proof tested with certificates to designated

G-209  §-209 standards, such as ABS, DNV, Lloyds, or other certification. Charged for
Screw pin anchor shackles proof testing and certification available when requested at the time of
meet the performance order. .
requirements of Federal * Hot Dip galvanized or Self-Colored.

Specification RR-C-271D * Fatigue Rated.

Type IVA, Grade A, Class 2,
except for those provisions
required of the contractor.

Working
Nominal| Load Stock No. Weight Dimensions (in.)
Size Limit Each
(in.) (t)* G-209 S-209 (Ibs.) A B C D E F G H L M P
3/16 1/3 1018357 — .06 .38 .25 .88 19 .60 .56 .98 1.47 16 1.12 19
1/4 1/2 1018375 | 1018384 .10 47 .31 1.13 .25 .78 .61 1.28 1.84 19 1.38 .25
5/16 3/4 1018393 | 1018400 .19 .53 .38 1.22 .31 .84 .75 1.47 2.09 .22 1.66 .31
3/8 1 1018419 | 1018428 .31 .66 .44 1.44 .38 1.03 .91 1.78 2.49 .25 2.03 .38
7/16 1-1/2 | 1018437 | 1018446 .38 .75 .50 1.69 44 1.16 1.06 2.03 2.91 .31 2.38 44
1/2 2 1018455 | 1018464 72 .81 .63 1.88 .50 1.31 1.19 2.31 3.28 .38 2.69 .50
5/8 3-1/4 | 1018473 | 1018482 1.37 1.06 .75 2.38 .63 1.69 1.50 2.94 4.19 .44 3.34 .69
3/4 4-3/4 | 1018491 | 1018507 | 2.35 1.25 .88 2.81 .75 2.00 1.81 3.50 4.97 .50 3.97 .81
7/8 6-1/2 | 1018516 | 1018525 | 3.62 1.44 1.00 3.31 .88 2.28 2.09 4.03 5.83 .50 4.50 .97
1 8-1/2 | 1018534 | 1018543 | 5.03 1.69 1.13 3.75 1.00 2.69 2.38 4.69 6.56 .56 5.07 1.06
1-1/8 9-1/2 | 1018552 | 1018561 7.41 1.81 1.25 4.25 1.16 2.91 2.69 5.16 7.47 .63 5.59 1.25
1-1/4 12 1018570 [ 1018589 | 9.50 | 2.03 1.38 4.69 1.29 3.25 3.00 5.75 8.25 .69 6.16 1.38
1-3/8 | 13-1/2 | 1018598 | 1018605 | 13.53 [ 2.25 1.50 5.25 1.42 3.63 3.31 6.38 9.16 .75 6.84 1.50
1-1/2 17 1018614 | 1018623 | 17.20 | 2.38 1.63 5.75 1.54 3.88 3.63 6.88 10.00 .81 7.35 1.62
1-3/4 25 1018632 | 1018641 | 27.78 | 2.88 | 2.00 7.00 1.84 5.00 4.19 8.86 12.34 1.00 9.08 2.25
2 35 1018650 | 1018669 | 45.00 | 3.25 | 2.25 7.75 2.08 5.75 4.81 9.97 13.68 1.22 10.34 2.40
2-1/2 55 1018678 | 1018687 | 85.75 | 4.13 | 2.75 10.50 | 2.71 7.25 5.69 12.87 | 17.84 1.38 13.00 3.13

NOTE: Maximum Proof Load is 2.0 times the Working Load Limit. Minimum Ultimate Strength is 6 times
the Working Load Limit. For Working Load Limit reduction due to side loading applications, see page 75.
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HDA system

HDA-PR M10/HDA-PR M12

ammm- HDA-PR max. f_x

HDA-PR M10x 100/20
HDA-PRM12x125/30  30mm 14mm

20mm

GIT 1 0 _l_ U>| vm

HDA-PR M10
HDA-PR M12

—_— nw TE-C (SDS plus)

TE-C-HDA-ST20-M10
TE-C-HDA-ST22-M12

401680 A5-08.2015

' X7 TEY(SDS max)
TE-Y-HDA-ST20-M10
TE-Y-HDA-ST22-M12

HDA-PRM12x125/50  50mm  14mm €
1 10 ... 20 sec
UE29 » 2| (max. 60 sec)
10 ... 30 sec
\ 1B B0 (max. 60 sec)
10... 20 sec .
: U2 (max. 30 sec) IQ.._.
- TE 56 10 ... 20 sec y
1 ams- HDA-PR ~+ {§ TE-C(SDSplus)  ~— §§ TE-Y (SDS max) (max. 60 sec)
HDA-PR M10 x 100/20 TE-C-HDA-B 20x 100 TE-Y-HDA-B 20x 100 TEeo |[vX| [10.-20sec
mp [ (max. 60 sec)
HDA-PR 2M12x 125/30 TE-C-HDA-B 22x 125 TE-Y-HDA-B 22x 125
HDA-PR M12 x 125/50 TE-C-HDA-B 22x 125 TE-Y-HDA-B 22x 125
[ 2 |
75

D ] ' HDA-PRM10: h2 ... 6 mm (1/16 " ... 1/4™)
°J, HDA-PRM12: h,2 ... 7 mm (1/16” ... 1/4”)

-+

cime- HDA-PR SW @pemT

inst

4.1 ==~ HDA-PR 778! {(TE-C (SDSplus) -7y §4 TEY (SDS max) | ] CDAPRMI 17 50 Nm
HDA-PR M10 TE 25, TE 30-A, TE 40 TE 56, TE 60 (37 ft:Ib)

80 Nm
HDA-PR M12 TE 25, TE 30-A, TE 40 TE 56, TE 60 ADRBREIE T
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HDA system

HDA-P M10/HDA-P M12

401674 A5-08.2015

o==- HDA-P max. t;, o HDA-P -==— {q TE-C (SDS plus) ==-— §§ TE-Y (SDS max)
HDA-P M10x100/20  20mm 12mm
HDAP Mi2x 12530 80mm  {amm HDA-P M10 TE-C-HDA-ST20-M10 TE-Y-HDA-ST20-M10
HDA-P M12x125/50  50mm  14mm HDA-P M12 TE-C-HDA-ST22-M12 TE-Y-HDA-ST22-M12
[ 5 | 5
e~ 4T 1 10... 20 sec
y‘ TE25 »@n (max. 60 sec)
10... 30 sec
\ TE 30-A (max. 60 sec) .
—~ T
- . 10 ... 20 sec o
1 e HDA-P s {§ TE-C(SDSplus) =+ §§ TE-Y (SDS max) TE40 (max. 30 sec) N/
HDA-P M10x100/20 TE-C-HDA-B 20x 100 TE-Y-HDA-B 20x 100 T 10..20sec
24 ._.IV (max. 60 sec)
HDA-P M12x 125/30 TE-C-HDA-B 22x 125 TE-Y-HDA-B 22x 125 S 15, e
HDA-P M12x 125/50 TE-C-HDA-B 22x 125 TE-Y-HDA-B 22x 125 TEBO o |  (max 60sec)
2 [ 6 |
o
— HDA-P M10: h 2 ... 6 mm (11167 ... 1/4")
P [h:)  HDA-PM12:h 2.7 mm (116" ... 114")

=

s HDA-P %\ {8 TEC(SDSplus) ' §'§ TE-Y (SDS max)

ammm= HDA-P S\ (@)em T

inst

HDA-P M10 TE 25, TE 30-A, TE 40 TE 56, TE 60 7 °

HDA-PM10 17 50 Nm (37 ft-Ib)
HDA-PM12 19 80 Nm (59 ft-Ib)

HDA-P M12 TE 25, TE 30-A, TE 40 TE 56, TE 60

Printed: 20.08.2015 | Doc-Nr: PUB / 5131161/ 000/ 01
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The following excerpt are pages from the North American
Product Technical Guide, Volume 2: Anchor Fastening, Edition
17.

Please refer to the publication in its entirety for complete details
on this product including data development, product
specifications, general suitability, installation, corrosion and
spacing and edge distance guidelines.

US: http://submittals.us.hilti.com/PTGVol2/

CA: http://submittals.us.hilti.,com/PTGVoI2CA/

To consult directly with a team member regarding our anchor
fastening products, contact Hilti’'s team of technical support
specialists between the hours of 7:00am — 6:00pm CST.

US: 877-749-6337 or HNATechnicalServices@hilti.com

CA: 1-800-363-4458, ext. 6 or CATechnicalServices@hilti.com

Hilti, Inc.
7250 Dallas Parkway, Suite 1000
Plano, TX 75024

1-800-879-8000
www. hilti.com



Mechanical Anchoring Systems

Mechanical Anchoring Systems 3.3

3.3.1 HDA Undercut
Anchors

3.3.1.1 Product
description

The HDA undercut anchor is a
heavy-duty mechanical anchor with
carbide-tipped undercut segments
used to perform a self-undercutting
process. The HDA system includes
either a HDA-P preset or HDA-T
through-set style anchor, stop drill bit,
setting tool, and hammer drill for M10,
M12, M16 and M20 models. The HDA
is available in carbon steel, stainless
steel and sherardized versions. Two
lengths accommodate various fixture
thicknesses.

Product features

* Undercut segments provide cast-
in-place like performance with
limited expansion stresses

* Self-undercutting wedges provide
an easy, fast and reliable anchor
installation

* Excellent performance in cracked
concrete

* Suitable for dynamic loads
including seismic, fatigue and
shock. See Anchor Selector Guide

* Undercut keying load transfer

allows for reduced edge distances
and anchor spacings

Hilti, Inc. (US) 1-800-879-8000 | wwwe.hilti.com | en espafiol 1-800-879-5000 | Hilti (Canada) Corp. 1-800-363-4458 | www.hilti.com | Anchor Fastening Technical Guide Ed. 17 249

* Through-set style provides
increased shear capacity

¢ Fully removable

* Type 316 stainless steel for
corrosive environments

e Sherardized zinc coating has
equivalent corrosion resistance
to hot-dip galvanization

e ACI 349-01 Nuclear Design Guide
is available. Call Hilti Technical
Support

Guide specifications

Undercut anchors Undercut anchors
shall be of an undercut style with brazed
tungsten carbides on the embedded
end that perform the self-undercutting
process. Undercut portion of anchor
shall have a minimum projected bearing
area equal to or greater than 2.5 times
the nominal bolt area. The bolt shall
conform to ISO 898 class 8.8 strength
requirements. Anchors dimensioned and
supplied by Hilti.

3.3.1.1  Product description

3.3.1.2  Material specifications

3.3.1.3  Technical data

3.3.1.4 Installation removal instructions
3.38.1.5  Ordering information

HDA-P
Undercut Anchor
Pre-Set Type

HDA-T
Undercut Anchor
Through-Set Type

Listings/Approvals

ICC-ES (International Code Council)
ESR-1546

City of Los Angeles
Research Report No. 25939

European Technical Approval
ETA-99/0009
ETA-99/0016

Qualified under NQA-1 Nuclear Quality
Program

FS 1agppss

Independent code evaluation

IBC®/ IRC 2015

IBC®/IRC®2012

IBC®/IRC® 2009

IBC®/ IRC® 2006




Mechanical Anchoring Systems

3.3.1 HDA Undercut Anchor

3.3.1.2 Material specifications

HDA-P and HDA-T carbon steel with electroplated zinc

Cone bolts meet strength requirements of ISO 898, class 8.8. Minimum yield strength is 92.8 ksi (640 MPa) and minimum
tensile strength is 116 ksi (800 MPa).

Sleeve for the M10 and M12 has a minimum tensile strength of 123 ksi (850 MPa).
Sleeve for the M16 has a minimum tensile strength of 101.5 ksi (700 MPa).

Sleeve for the M20 has a minimum tensile strength of 79.8 ksi (550 MPa).

The nut and washer are carbon steel.

All carbon steel components have a minimum 5 um zinc plating thickness.

HDA-PR and HDA-TR stainless steel

Cone bolts have a minimum yield strength is 87 ksi (600 MPa) and minimum tensile strength is 116 ksi (800 MPa).
Sleeve for the M10 and M12 has a minimum tensile strength of 123 ksi (850 MPa).

Sleeve for the M16 has a minimum tensile strength of 101.5 ksi (700 MPa).

Nut conforms to DIN 934, grade A4-80.

HDA-PF and HDA-TF carbon steel with sherardized heavy zinc plating

Cone bolts meet strength requirements of ISO 898, class 8.8. Minimum yield strength is 92.8 ksi (640 MPa) and minimum
tensile strength is 116 ksi (800 MPa).

Sleeve for the M10 and M12 has a minimum tensile strength of 123 ksi (850 MPa).

Sleeve for the M16 has a minimum tensile strength of 101.5 ksi (700 MPa).

Nuts and washers are carbon steel.

All carbon steel components have an average zinc plating thickness of 53 pm in accordance with ASTM A153.

3.3.1.3 Technical data
3.3.1.3.1 ACI 318-14 Chapter 17 design

The technical data contained in this section are Hilti Simplified Design Tables. The load values were developed using the
Strength Design parameters and variables of ESR-1546 and the equations within ACI 318-14 Chapter 17. For a detailed
explanation of the Hilti Simplified Design Tables, refer to section 3.1.8. Data tables from ESR-1546 are not contained in this
section, but can be found at www.icc-es.org or at wwwe.hilti.com. For technical information on the sherardized carbon steel HDA,
contact Hilti Technical Support.

250 Hilti, Inc. (US) 1-800-879-8000 | wwwe.hilti.com | en espafiol 1-800-879-5000 | Hilti (Canada) Corp. 1-800-363-4458 | wwwe.hilti.com | Anchor Fastening Technical Guide Ed. 17



Mechanical Anchoring Systems

HDA Undercut Anchor 3.3.1

Figure 1 - Hilti HDA specifications

Anchor nomenclature

Hilti design anchor

P pre-set before baseplate
T through-set after/through

thix Ia A - j tix (oF </ baseplate
I ’ Blank carbon steel zinc plated
° F carbon steel sherardized
R 316 stainless steel
h ho hef ho hef Metric
| , Thread diameter (mm)
4 >
HDA-PF M12 x 125 / 50
[ f—>| /
it dpit Minimum embedment
of undercut
HDA-T HDA-P Maximum fixture thickness
Table 1 - Hilti HDA specifications
Nominal anchor diameter
Setting information Symbol | Units M10 M12 M16 M20
Cone bolt thread diameter d, mm 10 12 16 20
Nominal bit diameter’ d.. mm 20 22 30 37
) . mm 100 125 190 250
Effective minimum embedment hy .
© (in.) (8.9 4.9 (7.5) 9.8)
mm 107 135 203 266
Hole depth h .
° (in.) 4.2) (5.3) (8.0) (10.5)
Max fixture thickness, HDA-P T See Section 3.3.1.5
. . mm 12 14 18 22
Fixture hole diameter, HDA-P d, .
(in) (1/2) (9/16) (3/4) (7/8)
Max.fixture thickness, HDA-T Y See Table 5
. . mm 21 23 32 40
Fixture hole diameter, HDA-T d, )
(in.) (7/8) (15/16) (1-1/4) (1-9/16)
Length of anchor ¢ See Section 3.3.1.5
. . in. 7-1/8 7-1/2 10-5/8 13-3/4
Minimum concrete member thickness? h
mn (mm) (180) (200) (270) (850)
) ft-lb 37 59 88 221
Installation torque Tos
ns (Nm) (50) (80) (120) (300)
Wrench size mm 17 19 24 30

1 HDA must be installed with the specified Hilti hammer drill and Hilti metric stop bit. See section 3.3.1.5.
2 Minimum concrete thickness for HDA-P. For HDA-T, additional thickness needed to account for thin fixture which will increase effective embedment.

Hilti, Inc. (US) 1-800-879-8000 | wwwe.hilti.com | en espafiol 1-800-879-5000 | Hilti (Canada) Corp. 1-800-363-4458 | wwwe.hilti.com | Anchor Fastening Technical Guide Ed. 17 251



Mechanical Anchoring Systems

3.3.1 HDA Undercut Anchor

Table 2 - Hilti HDA-P and HDA-T carbon and stainless steel design strength with concrete/pullout failure
in uncracked concrete'.2345

Nominal | Effective Tension - ¢N, Shear - ¢V,
anchor | embed. |f' =2,500 psi|f' = 3,000 psi|f' = 4,000 psi|f' =6,000 psi|f' =2,500 psi|f' = 3,000 psi|f' = 4,000 psi|f' =6,000 psi
diameter | mm (in.) Ib (kN) Ib (kN) Ib (kN)" Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M0 100 7,615 8,345 9,635 11,800 16,405 17,970 20,750 25,415
3.9) (33.9) (37.1) 42.9) (52.5) (73.0) (79.9) (92.3) (113.1)
M2 125 10,645 11,660 13,465 16,490 22,925 25,115 29,000 35,515
4.9) (47.4) (51.9) (59.9) (73.4) (102.0) (111.7) (129.0) (158.0)
190 19,945 21,850 25,230 30,900 42,965 47,065 54,345 66,560
M16 (7.5) (88.7) (97.2) (112.2) (137.4) (191.1) (209.4) 241.7) (296.1)
M20 250 30,105 32,980 38,080 46,640 64,845 71,035 82,025 100,460
(9.8) (133.9) (146.7) (169.4) (207.5) (288.4) (316.0) (364.9) (446.9)
Table 3 - Hilti HDA-P and HDA-T carbon and stainless steel design strength with concrete/pullout failure
in cracked concrete!?%45
Nominal | Effective Tension - ¢N, Shear - ¢V,
anchor | embed. |f' =2,500 psi|f' = 3,000 psi|f' = 4,000 psi|f' =6,000 psi|f' =2,500 psi|f' = 3,000 psi|f' = 4,000 psi|f' = 6,000 psi
diameter | mm (in.) Ib (kN) Ib (kN) Ib (KN)" Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M0 100 5,845 6,405 7,395 9,055 13,125 14,375 16,600 20,330
3.9) (26.0) (28.5) (32.9) (40.3) (58.4) (63.9) (73.8) (90.4)
125 7,305 8,005 9,240 11,320 18,340 20,090 23,200 28,415
M1z 4.9) (32.5) (35.6) 41.1) (50.4) (81.6) (89.4) (103.2) (126.4)
M6 190 14,615 16,005 18,485 22,640 34,370 37,650 43,475 53,245
(7.5) (65.0) (71.2) (82.2) (100.7) (152.9) (167.5) (193.4) (236.8)
M20 250 21,920 24,010 27,725 33,955 51,875 56,830 65,620 80,365
(9.8) (97.5) (106.8) (123.3) (151.0) (230.8) (252.8) (291.9) (357.5)

1 See section 3.1.8.6 to convert design strength value to ASD value.

The lesser of the values is to be used for the design.

N,seis

=0.75.

Linear interpolation between embedment depths and concrete compressive strengths is not permitted.
Apply spacing, edge distance, and concrete thickness factors in tables 6 to 9 as necessary. Compare to the steel values in tables 4 and 5.

Tabular values are for normal-weight concrete only. For sand-lightweight multiply the design loads by A, = 0.68.

Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked
concrete tabular values in tension only by «

No reduction needed for seismic shear. See’section 3.1.8.7 for additional information on seismic applications.
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Mechanical Anchoring Systems

HDA Undercut Anchor 3.3.1

Table 4 - Steel strength for Hilti HDA-P carbon steel and stainless steel anchors'?

HDA-P carbon steel anchors HDA-PR stainless steel anchors
Nominal Seismic Seismic
anchor Tensile N_ 3 Shear¢V,_* shearVv,, . ° Tensile N ® Shear¢V,_* shear¢V,_ .°
diameter Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M10 7,830 3,260 2,920 7,830 3,945 3,655
(34.8) (14.5) (13.0) (34.8) (17.5) (16.3)
M2 11,395 4,735 4,235 11,395 5,845 5,260
(50.7) (21.1) (18.8) (50.7) (26.0) (23.4)
M6 21,140 8,810 7,890 21,140 10,960 9,790
(94.0) (39.2) (35.1) (94.0) (48.8) (43.5)
33,060 13,500 12,130
M20 n/a n/a n/a
(147.1) (60.1) (54.0)

See section 3.1.8.6 to convert design strength value to ASD value.

Hilti HDA-P Carbon and Stainless steel anchors are to be considered ductile steel elements.

Tensile = pA_,  f,,, s noted in ACI 318-14 Chapter 17.

Shear values determined by static shear tests with ¢V < ¢ 0.60 A, f  as noted in ACI 318-14 Chapter 17.

Seismic shear values determined by seismic shear tests with q)vsa,eq =S¢ 060A_,f,, asnotedin ACI 318-14 Chapter 17.
See section 3.1.8.7 for additional information on seismic applications.

a s~ WwN =

Table 5 - Steel strength for Hilti HDA-T carbon steel and stainless steel anchors'?

HDA-T carbon steel anchors HDA-TR stainless steel anchors
Nominal Thickness of Seismic Seismic
anchor fastened parts t, Tensile N_* Shear¢V_* shearoV,, . ° Tensile pN_ Shear ¢V * shearV,, . °
diameter in. (mm) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
V10 5/8<t, <13/16 7,830 9,060 8,185 7,830 10,080 9,060
(15 <t <20) (34.8) (40.3) (36.4) (34.8) (44.8) (40.3)
5/8 <t, <13/16 10,815 9,790 13,155 11,690
M12 (15=t, <20) 11,395 (48.1) (43.5) 11,395 (58.5) (62.0)
13/16t, <2 (50.7) 12,130 10,815 (50.7) 14,465 13,005
0<t, <50) (54.0) (48.1) (64.3) (57.8)
13/16 <t <1 19,875 17,825 23,235 20,900
(20 <t <25) (88.4) (79.3) (103.4) (93.0)
1<t <1-3/16 22,505 20,315 24,550 22,065
V16 (25 <t,, < 30) 21,140 (100.1) (90.4) 21,140 (109.2) (98.1)
1-3/16<t, <1-3/8 (94.0) 24,845 22,355 (94.0) 25,715 23,090
(80 =t,, <35) (110.5) (99.4) (114.4) (102.7)
1-3/8 <t, <2-3/8 26,885 24,110 26,595 23,965
@5<t,, <60) (119.6) (107.2) (118.3) (106.6)
1<t <1-9/16 29,370 26,450
@5<t, <40) (130.6) (117.7)
V20 1-9/16 <t <2-1/8 33,060 33,025 29,665 v a v
(40 <t <55) (147.9) (146.9) (132.0)
2-1/8<t, <4 35,510 32,005
(55 <t,, < 100) (158.0) (142.4)

See section 3.1.8.6 to convert design strength value to ASD value.

Hilti HDA-T Carbon and Stainless steel anchors are to be considered ductile steel elements.

Tensile = pA_,  f,,, as noted in ACI 318-14 Chapter 17

Shear values determined by static shear tests with ¢V, < ¢ 0.60 A_,, f . as noted in ACI 318-14 Chapter 17

Seismic shear values determined by seismic shear tests with q)Vsaeq =S¢ 060A_,f,, asnotedin ACI 318-14 Chapter 17
See section 3.1.8.7 for additional information on seismic applications.

a s~ wN =
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Table 6 - Load adjustment factors for M10 and M12 Hilti HDA-P and HDA-T carbon and stainless steel anchors in uncracked concrete'?

Edge distance in shear

M10 and M12 Spacing factor Edge distance Spacing factor Il to and away Conc. thickness
HDA-P and HDA-T in tension factor in tension in shear?® 1 toward edge from edge factor in shear*
uncracked concrete Fan fen fay fey fay fuv
Nominal diameter M10 M12 M10 M12 M10 M12 M10 M12 M10 M12 M10 M12
Effective mm 100 125 100 125 100 125 100 125 100 125 100 125
embedment h,, (in.) (3.94) (4.92) (3.94) (4.92) (3.94) (4.92) (3.94) (4.92) (3.94) (4.92) (3.94) (4.92)
3-1/8 (79) n/a n/a 0.66 n/a n/a n/a 0.14 n/a 0.28 n/a n/a n/a
3-1/2 (89) n/a n/a 0.70 n/a n/a n/a 0.17 n/a 0.33 n/a n/a n/a
4 (102) 0.67 n/a 0.76 0.66 0.56 n/a 0.20 0.15 0.40 0.31 n/a n/a
4-1/2 (114) 0.69 n/a 0.82 0.71 0.56 n/a 0.24 0.18 0.48 0.37 n/a n/a
% 5 (127) 0.71 0.67 0.88 0.76 0.57 0.56 0.28 0.22 0.56 0.43 n/a n/a
E 6 (152) 0.75 0.70 1.00 0.86 0.59 0.57 0.37 0.28 0.74 0.57 n/a n/a
8 7 (178) 0.80 0.74 0.96 0.60 0.58 0.47 0.36 0.93 0.71 n/a n/a
im’g 7-1/8 (181) 0.80 0.74 0.97 0.60 0.59 0.48 0.37 0.96 0.73 0.64 n/a
%é 7-1/2 (191) 0.82 0.75 1.00 0.61 0.59 0.52 0.40 1.00 0.79 0.66 n/a
o £ 8 (203) 0.84 0.77 0.61 0.60 0.57 0.44 0.87 0.68 0.62
b E 9 (229) 0.88 0.80 0.63 0.61 0.68 0.52 1.00 0.72 0.66
T, 10 (254) 0.92 0.84 0.64 0.62 0.80 0.61 0.76 0.69
§> § 11 (279) 0.97 0.87 0.66 0.63 0.92 0.70 0.79 0.73
238 12 (305) 1.00 0.91 0.67 0.64 1.00 0.80 0.83 0.76
k] 14 (356) 0.97 0.70 0.67 1.00 0.90 0.82
= 16 (406) 1.00 0.73 0.69 0.96 0.88
e 18 (457) 0.76 0.72 1.00 0.93
& 20 (508) 0.79 0.74 0.98
24 (610) 0.84 0.79 1.00
30 (762) 0.93 0.86
36 (914) 1.00 0.93
42 (1067) 1.00

Table 7 - Load adjustment factors for M10 and M12 Hilti HDA-P and HDA-T carbon and stainless steel anchors in cracked concrete'?

Edge distance in shear

M10 and M12 Spacing factor Edge distance Spacing factor Il to and away Conc. thickness
HDA-P and HDA-T in tension factor in tension in shear?® 1 toward edge from edge factor in shear*
cracked concrete Fan fan fay fey fev fuv
Nominal diameter M10 M12 M10 M12 M10 M12 M10 M12 M10 M12 M10 M12
Effective mm 100 125 100 125 100 125 100 125 100 125 100 125

embedment h,, (in.) (3.94) (4.92) (3.94) (4.92) (3.94) (4.92) (3.94 (4.92) (3.94) (4.92) (3.94) (4.92)
3-1/8 (79) n/a n/a 0.66 n/a n/a n/a 0.12 n/a 0.25 n/a n/a n/a
3-1/2 (89 n/a n/a 0.70 n/a n/a n/a 0.15 n/a 0.29 n/a n/a n/a
4 (102) 0.67 n/a 0.76 0.66 0.55 n/a 0.18 0.14 0.36 0.27 n/a n/a
4-1/2 (114) 0.69 n/a 0.82 0.71 0.56 n/a 0.21 0.16 0.43 0.33 n/a n/a
Q@ 5 (127) 0.71 0.67 0.88 0.76 0.57 0.56 0.25 0.19 0.50 0.38 n/a n/a
g 6 (152) 0.75 0.70 1.00 0.86 0.58 0.57 0.33 0.25 0.66 0.50 n/a n/a
5 7 (178) 0.80 0.74 0.96 0.59 0.58 0.42 0.32 0.83 0.64 n/a n/a
L_ [ 718 (181) 0.80 0.74 0.97 0.59 0.58 0.43 0.33 0.86 0.65 0.62 n/a
E E 7-1/2 (191) 0.82 0.75 1.00 0.60 0.58 0.46 0.35 0.92 0.71 0.63 n/a
8 ‘C’ 8 (203) 0.84 0.77 0.61 0.59 0.51 0.39 1.00 0.78 0.65 0.60
S 9 (229) 0.88 0.80 0.62 0.60 0.61 0.46 0.93 0.69 0.63
g = 10 (254) 0.92 0.84 0.63 0.61 0.71 0.54 1.00 0.73 0.67
Q § 1 (279) 0.97 0.87 0.65 0.62 0.82 0.63 0.76 0.70
oS 12 (305) 1.00 0.91 0.66 0.63 0.94 0.71 0.80 0.73
~-2 14 (356) 0.97 0.69 0.66 1.00 0.90 0.86 0.79
\2; - 16 (406) 1.00 0.71 0.68 1.00 0.92 0.84
£ 18 (457) 0.74 0.70 0.98 0.89
g 20 (508) 0.77 0.72 1.00 0.94
@ 24 (610) 0.82 0.77 1.00
30 (762) 0.90 0.83
36 914 0.98 0.90
42 (1067) 1.00 0.97
> 48 (1219) 1.00

1 Linear interpolation not permitted.

2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative.
To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.

3 Spacing factor reduction in shear, f,, assumes an influence of a nearby edge. If no edge exists, then f,, = f,.
4 Concrete thickness reduction factor in shear, f,,, assumes an influence of a nearby edge. If no edge exists, then f,,, = 1.0.
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Table 8 - Load adjustment factors for M16 and M20 Hilti HDA-P and HDA-T carbon and stainless steel anchors in uncracked concrete'?

Edge distance in shear

M16 and M20 Spacing factor Edge distance Spacing factor Il to and away Conc. thickness
HDA-P and HDA-T in tension factor in tension in shear?® 1 toward edge from edge factor in shear*
uncracked concrete Fan fen fay fey fay fuv

Nominal diameter M16 M20 M16 M20 M16 M20 M16 M20 M16 M20 M16 M20
Effective mm 190 250 190 250 190 250 190 250 190 250 190 250
embedment h,, (in.) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84)
6 (152) n/a n/a 0.66 n/a n/a n/a 0.15 n/a 0.30 n/a n/a n/a

7 (178) n/a n/a 0.72 n/a n/a n/a 0.19 n/a 0.38 n/a n/a n/a

% 7-1/8 (181) n/a n/a 0.73 n/a n/a n/a 0.20 n/a 0.39 n/a n/a n/a

5 742 (191) | 067 | n/a | 075 | n/a | 056 | na | 021 na | 042 | n/a n/a na | 1+l
3 8 (203) 0.68 n/a 0.78 0.66 0.56 n/a 0.23 0.15 0.46 0.31 n/a n/a
)N’g 9 (229) 0.70 n/a 0.85 0.71 0.57 n/a 0.28 0.18 0.55 0.37 n/a n/a
S E 10 (254) 0.72 0.67 0.91 0.76 0.58 0.56 0.32 0.22 0.65 0.43 n/a n/a
§ £ 11 (279) 0.75 0.69 0.98 0.81 0.59 0.57 0.37 0.25 0.75 0.50 0.59 n/a
b E 12 (305) 0.77 0.70 1.00 0.86 0.59 0.57 0.43 0.28 0.85 0.57 0.61 n/a
S, 14 (356) 0.81 0.74 0.96 0.61 0.58 0.54 0.36 1.00 0.71 0.66 0.58
§7 § 16 (406) 0.86 0.77 1.00 0.63 0.60 0.66 0.44 0.87 0.71 0.62
238 18 (457) 0.90 0.80 0.64 0.61 0.78 0.52 1.00 0.75 0.66
k] 20 (508) 0.95 0.84 0.66 0.62 0.92 0.61 0.79 0.69
@ 24 (610) 1.00 0.91 0.69 0.64 1.00 0.80 0.87 0.76
e 30 (762) 1.00 0.74 0.68 1.00 0.97 0.85
& 36 914) 0.78 0.72 1.00 0.93
42 (1067) 0.83 0.75 1.00
> 48 (1219) 0.88 0.79

Table 9 - Load adjustment factors for M16 and M20 Hilti HDA-P and HDA-T carbon and stainless steel anchors in cracked concrete'?

Edge distance in shear

M16 and M20 Spacing factor Edge distance Spacing factor Il to and away Conc. thickness
HDA-P and HDA-T in tension factor in tension in shear?® 1 toward edge from edge factor in shear*
cracked concrete Fan fan fay fey fev fuv
Nominal diameter M16 M20 M16 M20 M16 M20 M16 M20 M16 M20 M16 M20
Effective mm 190 250 190 250 190 250 190 250 190 250 190 250

embedment h,, (in.) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84) (7.48) (9.84)
6 (152) n/a n/a 0.66 n/a n/a n/a 0.13 n/a 0.27 n/a n/a n/a
o 7 (178) n/a n/a 0.72 n/a n/a n/a 0.17 n/a 0.34 n/a n/a n/a
® 7-1/8 (181) n/a n/a 0.73 n/a n/a n/a 0.17 n/a 0.35 n/a n/a n/a
e 7-1/2 (191) 0.67 n/a 0.75 n/a 0.55 n/a 0.19 n/a 0.38 n/a n/a n/a
3 8 (203) 0.68 n/a 0.78 0.66 0.56 n/a 0.21 0.14 0.41 0.27 n/a n/a
>N’§ 9 (229) 0.70 n/a 0.85 0.71 0.57 n/a 0.25 0.16 0.49 0.33 n/a n/a
LE 10 (254) 0.72 0.67 0.91 0.76 0.57 0.56 0.29 0.19 0.58 0.38 n/a n/a
§ c 11 (279) 0.75 0.69 0.98 0.81 0.58 0.56 0.33 0.22 0.67 0.44 0.57 n/a
g E 12 (305) 0.77 0.70 1.00 0.86 0.59 0.57 0.38 0.25 0.76 0.50 0.59 n/a
T, 14 (356) 0.81 0.74 0.96 0.60 0.58 0.48 0.32 0.96 0.64 0.64 0.56
% § 16 (406) 0.86 0.77 1.00 0.62 0.59 0.59 0.39 1.00 0.78 0.68 0.60
235 18 (457) 0.90 0.80 0.63 0.60 0.70 0.46 0.93 0.72 0.63
k] 20 (508) 0.95 0.84 0.65 0.61 0.82 0.54 1.00 0.76 0.67
@ 24 (610) 1.00 0.91 0.68 0.63 1.00 0.71 0.84 0.73
S 30 (762) 1.00 0.72 0.67 1.00 0.94 0.82
& 36 914) 0.76 0.70 1.00 0.89
42 (1067) 0.81 0.73 0.97
> 48 (1219) 0.85 0.77 1.00

1 Linear interpolation not permitted.

2 When combining multiple load adjustment factors (e.g. for a 4 anchor pattern in a corner with thin concrete member) the design can become very conservative.
To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318-14 Chapter 17.

3 Spacing factor reduction in shear, f,, assumes an influence of a nearby edge. If no edge exists, then f,, = f .-
4 Concrete thickness reduction factor in shear, f,,, assumes an influence of a nearby edge. If no edge exists, then f,,, = 1.0.
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3.3.1.3.2 Canadian Limit State design

Limit State Design of anchors is described in the provisions of CSA A23.3-14 Annex D for post-installed anchors tested and
assessed in accordance with ACI 355.2 for mechanical anchors and ACI 355.4 for adhesive anchors. This section contains the
Limit State Design tables with unfactored characteristic loads that are based on the published loads in ICC Evaluation Services
ESR-1546. These tables are followed by factored resistance tables. The factored resitance tables have characteristic design
loads that are prefactored by the applicable reduction factors for a single anchor with no anchor-to-anchor spacing or edge
distance adjustments for the convenience of the user of this document. All the figures in the previous ACI 318-14 Chapter 17
design section are applicable to Limit State Design and the tables will reference these figures.

For a detailed explanation of the tables developed in accordance with CSA A23.3-14 Annex D, refer to Section 3.1.8. Technical
assistance is available by contacting Hilti Canada at (800) 363-4458 or at www.hilti.com.

Table 10 - Steel resistance for Hilti HDA-P carbon steel and stainless steel anchors'? I+l
HDA-P carbon steel anchors HDA-PR stainless steel anchors
Nominal Tensile® Shear* Seismic shear® Tensile® Shear* Seismic shear®
anchor N, Ve Vsar,eq N, A Vsar.eq
diameter Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M10 7,100 3,195 2,865 7,100 3,870 3,585
(31.6) (14.2) (12.7) (31.6) (17.2) (15.9)
M12 10,335 4,645 4,155 10,335 5,730 5,160
(46.0) (20.7) (18.5) (46.0) (25.5) (23.0)
M16 19,170 8,640 7,740 19,170 10,750 9,600
(85.3) (38.4) (34.4) (85.3) (47.8) (42.7)
29,975 13,240 11,895
M20 n/a n/a n/a
(133.3) (58.9) (52.9)
1 See section 3.1.8.6 to convert design strength value to ASD value.
2 Hilti HDA-P/-PR anchors are to be considered ductile steel elements.
3 TensileN,, = Ase,N o, f,, Ras noted in CSA A23.3-14, Annex D.
4 Shear determined by static shear tests with V_, <A_, ¢_0.6 f _ R as noted in CSA A23.3-14, Annex D.
5 Seismic shear values determined by seismic shear tests with V, _ <A_ |, ¢, 0.6 f,. R as noted in CSA A23.3-14, Annex D.
See Section 3.1.8.7 for additional information on seismic applications.
Table 11 - Steel resistance for Hilti HDA-T carbon steel and stainless steel anchors? i+
Thickness of HDA-T carbon steel anchors HDA-TR stainless steel anchors
Nominal fastened parts Tensile® Shear* Seismic shear® Tensile® Shear* Seismic shear?®
anchor t(ix sar sar sar,eq sar sar sar,eq
diameter in. (mm) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M10 5/8 <t, <13/16 7,100 8,885 8,025 7,100 9,890 8,885
(15 <t, <20) (31.6) (39.5) (35.7) (31.6) (44.0) (39.5)
5/8 <t, <13/16 10,605 9,600 12,900 11,465
M12 (15 <t, <20) 10,335 47.2) (42.7) 10,335 (57.4) (51.0)
13/16 <t <2 (46.0) 11,895 10,605 (46.0) 14,190 12,755
(20 < t,, < 50) (52.9) 47.2) (63.1) (56.7)
13/16 < tfix < 1 19,490 17,485 22,785 20,495
(20 <t, <25) (86.7) (77.8) (101.4) 91.2)
1<t <1-3/16 22,070 19,920 24,080 21,640
M16 (25 <t, <30) 19,170 (98.2) (88.6) 19,170 (107.1) (96.3)
1-3/16 <t <1-3/8 (85.3) 24,365 21,925 (85.3) 25,225 22,645
(80 <t, <35 (108.4) (97.5) (112.2) (100.7)
1-3/8 <t <2-3/8 26,370 23,650 26,085 23,505
(35 < t, <60) (117.3) (105.2) (116.0) (104.6)
1<t <1-9/16 28,805 25,940
(25 <t, <40) (128.1) (115.4)
1-9/16 <t, <2-1/8 29,975 32,390 29,090
M20 N/A N/A N/A
(40 <t, <55) (133.3) (144.1) (129.4)
2-1/8<t, <4 34,825 31,385
(65 <t _<100) (154.9) (139.6)
1 See section 3.1.8.6 to convert design strength value to ASD value.
2 Hilti T/-TR anchors are to be considered ductile steel elements.
3 TensileN_, = Ase,N ¢, T, Ras noted in CSA A23.3-14, Annex D.
4 Shear determined by static shear tests with V <A_, ¢, 0.6 f,_ R as noted in CSA A23.3-14, Annex D.
5 Seismic shear values determined by seismic shear tests with V, _ <A_ |, ¢, 0.6 f,. R as noted in CSA A23.3-14, Annex D.

See Section 3.1.8.7 for additional information on seismic applications.
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Table 12 - Hilti HDA carbon and stainless steel design information in accordance with CSA A23.3-14' i+
Nominal anchor diameter
Design parameter Symbol | Units M10 M12 M16 M20 A23R:e3f-1 4
HDA [ HDA-R| HDA |[HDA-R| HDA | HDA-R| HDA
in. 19 21 29 35
Anchor O.D. d
@ (mm) (0.75) (0.83) (1.14) (1.38)
. n in. 100 125 190 250
Effective minimum embedment? hy
© (mm) (3.94) (4.92) (7.48) (9.84)
Min. concrete thickness Noin - See tables 1 of this section, or 3A and 3B of ESR-1546
Critical edge distance Cue - 1.5 x hef : See section 4.1.11 of ESR-1546
) , in. 80 100 150 200 [ L |
Min. edge distance c
mn (mm) (3.15) (3.94) (5.91) (7.87)
. . in. 100 125 190 250
Min. anchor spacing Siin
(mm) (3.94) (4.92) (7.48) (9.84)
’ - . psi 92,800
Min. specified yield strength fa
Y (N/mm?2) (640)
. » psi 116,000
Min. specified ult. strength T
e (N/mm?2) (800)
. . in2 0.090 0.131 0.243 0.380
Effective tensile stress area An
! (mm?) (58.1) (84.5) (156.8) (245.2)
St'eel embed. material resistance factor for ¢ ) 0.85 8.4.3
reinforcement s
Rt.35|stance modification factor for tension, steel R ) 0.80 D5.3
failure modes®
R§S|stance modification factor for shear, steel R ) 075 D5.3
failure modes®
Factored steel resistance in tension N, - See tables 10 and 11 of this section D.6.1.2
Factored steel resistance in shear V. - See tables 10 and 11 of this section D.7.1.2
Factored steel resistance in shear, seismic Vsar,eq - See tables 10 and 11 of this section
Cogff. for factored concrete breakout K ) 125 D.6.2.2
resistance, uncracked concrete cuner
Cogff. for factored concrete breakout K ) 10 D.6.2.2
resistance, cracked concrete e
Modification factor for anchor resistance,
tension, uncracked concrete* Yon ) 1.0 D.6.2.6
Anchor category - - 1 D.5.3(c)
Concrete material resistance factor (0% - 0.65 8.4.2
Resistance modification factor for tension and
shear, concrete failure modes, Condition B® R . 1.00 D.53(c)
Factored pullout resistance Ib
in 20 MPa uncracked concrete® pr.uncr (kN) N/A D.6.32
Factored pullout resistance in 20 MPa N Ib 6,295 7,870 15,745 23,615 D632
cracked concrete® pror (kN) (28.0) (35.0) (70.0) (105.0) T

Design information in this table is taken from ICC-ES ESR-1546, dated March 2016, and converted for use with CSA A23.3-14 Annex D.

See figure 1 of this section.

The HDA is considered a ductile steel element as defined by CSA A23.3-14 Annex D section D.2.

For all design cases, y_, = 1.0. The appropriate coefficient for breakout resistance for cracked concrete (k) or uncracked concrete (k) must be used.

For use with the load combinations of CSA A23.3-14 chapter 8. Condition B applies where supplementary reinforcement in conformance with CSA A23.3-14
section D.5.3 is not provided, or where pullout or pryout strength governs. For cases where the presence of supplementary reinforcement can be verified,
the resistance modification factors associated with Condition A may be used.

6 For all design cases, y_, = 1.0. NA (not applicable) denotes that this value does not control for design. See section 4.1.4 of ESR-1546 for additional information.

g~ w NN =
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Table 13 - Hilti HDA-P and HDA-T carbon and stainless steel factored resistance with concrete/pullout failure i+
in uncracked concrete'2345
Tension - N, Shear - V,
Nominal | Effective f'C =20 MPa f'c =25 MPa f'c =30 MPa f'C =40 MPa f'c =20 MPa f’C =25 MPa f'C =30 MPa f'C =40 MPa
anchor embed. (2,900 psi) (8,625 psi) (4,350 psi) (5,800 psi) (2,900 psi) (3,625 psi) (4,350 psi) (5,800 psi)
diameter | mm (in.) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M10 100 8,170 9,135 10,005 11,550 16,335 18,265 20,010 23,105
(3.94) (36.3) (40.6) (44.5) (51.4) (72.7) (81.3) (89.0) (102.8)
M12 125 11,415 12,765 13,980 16,145 22,830 25,525 27,965 32,290
(4.92) (50.8) (56.8) (62.2) (71.8) (101.6) (113.6) (124.4) (143.6)
M16 190 21,395 23,920 26,200 30,255 42,785 47,840 52,405 60,510
(7.48) (95.2) (106.4) (116.6) (134.6) (190.3) (212.8) (233.1) (269.2)
M20 250 32,290 36,100 39,545 45,665 64,580 72,200 79,095 91,330
(9.84) (143.6) (160.6) (175.9) (203.1) (287.3) (321.2) (351.8) (406.3)
Table 14 - Hilti HDA-P and HDA-T carbon and stainless steel factored resistance with concrete/pullout failure 1 |
in cracked concrete'2%45
Tension - N, Shear -V,
Nominal | Effective | f', =20 MPa | f',=25MPa|f',=30MPa | f',=40MPa | f' =20 MPa | f'_=25MPa | f'_= 30 MPa | f'_= 40 MPa
anchor embed. (2,900 psi) (3,625 psi) (4,350 psi) (5,800 psi) (2,900 psi) (3,625 psi) (4,350 psi) (5,800 psi)
diameter | mm (in.) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
M0 100 6,295 7,040 7,710 8,905 13,070 14,615 16,005 18,485
(3.94) (28.0) (31.3) (34.3) (39.6) (58.1) (65.0) 71.2) (82.2)
M2 125 7,870 8,800 9,640 11,130 18,265 20,420 22,370 25,830
(4.92) (35.0) (39.1) (42.9) (49.5) (81.3) (90.8) (99.5) (114.9)
M16 190 15,745 17,600 19,280 22,265 34,230 38,270 41,925 48,410
(7.48) (70.0) (78.3) (85.8) (99.0) (152.3) (170.2) (186.5) (215.3)
M20 250 23,615 26,400 28,920 33,395 51,665 57,760 63,275 73,065
(9.84) (105.0) (117.4) (128.6) (148.5) (229.8) (256.9) (281.5) (325.0)

1 See section 3.1.8.6 to convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.

3 Apply spacing, edge distance, and concrete thickness factors in tables 6 to 9 as necessary. Compare to the steel values in tables 10 and 11.
The lesser of the values is to be used for the design.

4  Tabular values are for normal-weight concrete only. For lightweight concrete multiply design strength by A, as follows:
for sand-lightweight, A, = 0.68; for all-lightweight, A, = 0.60

5 Tabular values are for static loads only. Seismic design is not permitted for uncracked concrete. For seismic tension loads, multiply cracked
concrete tabular values in tension only by o =0.75.

N,seis

No reduction needed for seismic shear. See section 3.1.8.7 for additional information on seismic applications.
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Mechanical Anchoring Systems

HDA Undercut Anchor 3.3.1

3.3.1.4 Installation and removal instructions

Installation Instructions For Use (IFU) are included with each product package. They can also be viewed or downloaded
online at www.hilti.com. Because of the possibility of changes, always verify that downloaded IFU are current when used.
Proper installation is critical to achieve full performance.

HDA Undercut Anchors are fully removable. The removal process strips the anchor threads to prevent reuse of anchors for
safety purposes.

Training is available on request. Contact Hilti Technical Services for applications and conditions not addressed in IFU.

3.3.1.5 Ordering information

FOVPPPEI. S 2l

Description HDA-T HDA-TF HDA-TR HDA Stop drill bit Diamond core bit’ Setting tool

bolt dia. x h /t; ... Box Description (mm) Diameter

overall length ¢ Galvanized | Sherardised | 316 Stainless | Qty dia. x drill depth (mm) Description

M10x100/20 TE-C-B20x120 TE-C-ST 20 M10
° ) ° 12 20

150 mm TE-Y-B20x120 TE-Y-ST 20 M10

M12x125/30 . . . 8 TE-C-B22x155 29 TE-C-ST 22 M12

190 mm TE-Y-B22x155 TE-Y-ST 22 M12

M12x125/50 ° ° . 8 TE-C-B22x175 20 TE-C-ST 22 M12

210 mm TE-Y-B22x175 TE-Y-ST 22 M12

M16x190/40 TE-Y B30x230

275 mm ® °® ® 4

M16x190/60 TE-Y B30x250 80 TE-Y-ST 30 M16
) ° ) 4

295 mm

M20x250/50 TE-Y B37x300

360 mm ° 2

M20x250/100 TE-Y B37x350 87 TE-Y-ST 37 M20
) 2

410 mm

1 The drilling depth with the diamond core bit must not exceed 2/3 of the specified minimum drill hole depth. The last 1/3 of the drill hole depth must be completed

with the specified hammer drill and stop drill bit. Always consult the engineer of record before cutting rebar.

HDA-P anchor aaaaey ¢ —
Description HDA-P HDA-PF HDA-PR HDA Stop drill bit Diamond core bit’ Setting tool

bolt dia. x h,. /t. . Box Description (mm) Diameter

overall length ¢ Galvanized | Sherardised | 316 Stainless | Qty dia. x drill depth (mm) Description

M10x100/20 ° . ° 12 TE-C B20x100 20 TE-C-ST 20 M10

150 mm TE-Y B20x100 TE-Y-ST 20 M10

M12x125/30 ° ° ° 8 TE-C B22x125 22 TE-C-ST 22 M12

190 mm TE-Y B22x125 TE-Y-ST 22 M12

M12x125/50 TE-C-B22x125 TE-C-ST 22 M12
) ® ) 8 22

210 mm TE-Y-B22x125 TE-Y-ST 22 M12

M16x190/40

275 mm ® °® ® 4

M16x190/60 . . . . TE-Y B30x190 30 TE-Y-ST 30 M16

295 mm

soomm : 2

M20x250/100 TE-Y B37x250 37 TE-Y-ST 37 M20
) 2

410 mm

1 The drilling depth with the diamond core bit must not exceed 2/3 of the specified minimum drill hole depth. The last 1/3 of the drill hole depth must be completed
with the specified hammer drill and stop drill bit. Always consult the engineer of record before cutting rebar.

Removal tool with adapter Applicable
Description Qty/pkg anchor sizes
TE-C-HDA-RT 20-M10 1 HDA M10
——— TE-C-HDA-RT 22-M12 1 HDA M12
h TE-C-HDA-RT 30-M16 1 HDA M16
TE-C-HDA-RT 37-M20 1 HDA M20
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3.3.1 HDA Undercut Anchor

Hammer drills required for setting HDA anchors

HDA carbon steel - zinc plated

Anchor Hilti hammer drill’
TE 25 TE 35 TE 40/ TE 56/ TE 60- TE 70/ TE75 TE-76/ TE 80-
(=== (1st gear) 40-AVR 56-ATC ATC 70-ATC 76-ATC ATC
connection end
TE-C TE-Y
HDA-P M10x100/20 ) ) ) °
HDA-T M10x100/20 ) ) ) °
HDA-P M12x125/30 ) ) ) )
HDA-T M12x125/30 [ ] [ ] [ ] [ ]
HDA-P M12x125/50 ) ) ) )
HDA-T M12x125/50 ) ) ) °
HDA-P M16x190/40 ) ) ) )
HDA-T M16x190/40 ° ° ) )
HDA-P M16x190/60 ) ) ) )
HDA-T M16x190/60 ° ) ) )
HDA-P M20x250/50 ) ) )
HDA-T M20x250/50 ° ) )
HDA-P M20x250/100 ) ) )
HDA-T M20x250/100 ° ) °
HDA-R stainless steel
Anchor Hilti hammer drill’
TE 25 TE 35 TE 40/ TE 56/ TE 60- TE 70/ TE75 TE-76/ TE 80-
CFE===—x (1st gear) 40-AVR 56-ATC ATC 70-ATC 76-ATC ATC
e =
connection end
TE-C TE-Y
HDA-PR M10x100/20 ) ) )
HDA-TR M10x100/20 ) ) ) ° )
HDA-PR M12x125/30 ) ) ) ) ®
HDA-TR M12x125/30 ) ) ) ) )
HDA-PR M12x125/50 [ [ [ [ ] (]
HDA-TR M12x125/50 [ ] [ ] [ [ ] [ ]
HDA-PR M16x190/40 ) ® ) ®
HDA-PR M16x190/60 [ ] [ ] [ ) [}
HDA-PR M16x190/60 ) ) ) )
HDA-TR M16x190/60 ) ) ) )
HDA-F carbon steel - sherardized (heavy-duty galvanization)
Anchor Hilti hammer drill!
TE 25 TE 35 TE 40/ TE 56/ TE 60- TE 70/ TE75 TE-76/ TE 80-
s (1st gear) 40-AVR 56-ATC ATC 70-ATC 76-ATC ATC
connection end
TE-C TE-Y
HDA-PFM10x100/20 ) ) )
HDA-TF M10x100/20 ) ° )
HDA-PF M12x125/30 ) ) )
HDA-TF M12x125/30 ° ) )
HDA-PF M12x125/50 ) ) )
HDA-TF M12x125/50 ° ° )
HDA-PF M16x190/40 ° ° ) )
HDA-TF M16x190/40 ) ° ) )
HDA-PF M16x190/60 ) ° ) )
HDA-TF M16x190/60 ) ° ) )

1 To ensure IBC compliance, reference ESR-1546 or contact Hilti Technical Support.
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