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4.3.2.1 HSL-3 Product Description

|
H3L-3 Heavy Duty Expansion Anchor

The Hilti HSL-3 Heavy Duty Expansion
Anchor is a torque-controlled expansion
bolt designed for high performance in
static and dynamic application including
the tension zone of concrete structures
where cracking can be expected. HSL-
3 anchors are available in metric sizes
from M8 to M24. With a variety of head
configurations, including bolt, stud and
torque cap. All versions are available in
zinc-plated carbon steel.

Product Features

+  Approved for use in the concrete
tension zone (cracked concrete)

* Data for use with the Strength
Design provisions of AC| 318-05
Appendix D and ACI 349-01

Appendix B

+ Allowable Stress Design data for
use with ASD

+ High load capacity

+ Force-controlled expansion which
allows for follow-up expansion

+ Reliable clamping of part fastened
to overcome gaps

+ Suitable for dynamic loading,
including seismic, fatigue
and shock

+ Mo spinning of the anchor in hole
when tightening bolt or nut

+ Seismic qualification per ICC-ES
AC193 and the requirements of ACI
318-05 Appendix D

Guide Specifications

Expansion Anchors: Carbon steel
anchor consists of hex head bolt
(threaded stud), sleeve, expansion
sleeve, expansion cone, collapsible
plastic sleeve, (nut) and washer.
Anchors shall be torque controlled
expansion bolt as manufactured

by Hilti.

4.3.2.2 Material Specifications

Carbon Steel Bolt or Threaded Rod for H5SL-3 (Belt), HSL-3 (Stud) and HSL-3-B
conform to DIN EN IS0 898-1, Grade 8.8, f!f > 93 ksi, f, > 116 ksi

Carbon Steel Nut conforms to DIN 924, Grade 8, f, = 116 ksi

Carbon Steel Washer conforms to DIN 1544, Grade St37, f, = 100 ksi

Carbon Steel Expansion Cone conforms to DIN 1654-4, 1, = 80 ksi

Carbon Steel Expansion Sleeve (M8-M16) conforms to DIN 10139 and (M20-M24)

conforms to DIN 2393-2

Carbon Steel Spacing Sleeve conforms to DIN 2393 T1, f, = 100 ksi

Collapsible Sleeve is made from acetal polyorymethylene (POM) resin
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4.3.2.3 Technical Data

Table 1 — HSL-3 Specifications

Detalls HS5L-3 Anchor Thread Diameter (mm)
Ma M1i0 M2 Mi6 M20 M24
raminal drill bit diarneter i rmm 12 15 18 24 28 22
Hilti matzhed-tolerance ] ] TE-Cx 12722 TE-CX 1527 TE-C 18722 TE-C-T 24727 | TE-C-T 28727 TE-YX 32/37
carbide-tipped drill bit TE-YX 12735 TE-YX 15/35 TE-'x 18/32 TE-YX 24/32 TE-YX 28/32 '
minimum kase material thickness - mim 110 (120 120 (140 135 (1604 160 (200 190 (250 226 (3000
to obtain smallest critical edge distance S {in.) 43/8(4-3/4) 4 ¥4 5173 53REA4 6 14(7-7/8 T120-78 | B7M01-78)
mm a0 an 105 125 155 180
inimurn hote depth o (3-1/8) (@-1/2) 4-1/8) (4-7/8) (6-1/8) 7178
i mm &0 L R0 100 125 150
eftectie embedment depth Memin fin.) (2-3/8) (2-3/4) (3-1/8) (3-7/8) 4-7/8) (5-7/8)
minimum clearance hole diameter n mm 14 17 20 26 21 25
in part being fastaned iin.) (ae) (1116 i1316) i) (1-1/4) i1-3/8
miax. cumulative gap betwesn partis) - mm 4 3] 8 4 12 16
being fastenad and concrete surface in.) i1/8 (316 (216 (8 (1/2) (BB
maximum thickness of part fastened . mm 20 40 20 40 25 &0 2 a0 a0 &l a0 a0
H5L-3, H5L-3-B ) iin.) T I I T T VT I I A I (2 i1 (2 (=178 | (2-1/4) | (1-1/8) | (2-1/4)
overall length of anchor mm a8 114 110 | 130 13 156 153 178 183 | 23 206 | 235
HSL-3, HEL-3-B ) fing | (3-7/8) | (4-50% | 4-¥8) | (518 [ (B8 | B8] (B (N T4 B-8 B [(9-1/4)
midmum thickness of part fastened . mm 20 20 25 a0 2 a0 30 60
HaL-3-G L {in.) (34) (34 (1) 2 1) @ | -1 2-174)
overall length of anchor mm 102 115 139 164 163 188 1490 220
H3L-3-G ) in. i) (4-1/2) B-172) | B-3/8) | (B-3/8) | (7-3/8) | (7172 | (8-34)
washer diameter d mm 20 25 30 40 45 B0
y iin.) i34 i) i1-1/8) i1-8M1&) (1-3/4) i
installation torque HSL-3 T Hm 25 &l a0 120 200 2ol
g (-1 (18 (37 (S8 (a9 (148 (185
installation torque HSL-3-G T. Hm 20 35 &l A 160
ghi (-1 15 (28] (44) (29 (118
wrench slze HSL-3, H3L-3-G - mm 13 17 19 24 30 6
wrench size HSL-2-B - Mmim 24 a0 36 41
1 ke metric bits only.
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Table 2 — HSL-3 Strength Design Information

] . Nominal anchor diameter
D met Symbol Units
T 4 " Mg W10 M2 M6 M20 w24
mm 12 15 18 24 28 32
Anchor 0.0, d
’ in. 0.47 .50 0.7 0,84 1.10 1.26
mm B0 7l a0 100 126 150
{ ] ] i | .
Effective min. embedment depth ek rrin m K T =15 75 15 =57
Anchor categonye 2ord - 1 1 1 1 1 1
strength reduction factor for tension, i 0.75
steel failure modes3 ¢ 9
Strength reduction factor for shear, steel 4 ) 0.6
fallure modes?
Strength reduction factor for fension, & Cond A 0.75
concrete fallure modes? Cond B (.65
Strength redluction factor for shear, " Cond A (.75
concrate fallure modeg3 Cond B (.70
Yield strength of anchor steel fy Ibving 52,800
timate strength of anchor steel fut b 116,000
Tensile stress area A ine 0.0&7 (.08 0,131 0.243 0,280 0.547
Steel strength in tzrsion Ne b Ga12 101,440 15,186 28,188 44,080 63,452
Effactivenssas factor uncracked concreta K uncr - 24 2 24 2 24 2
Effactiveness factor cracked concreted Ko - 17 24 24 24 24 24
Ky Ko™ L - 1.4 1.00 1.00 1.0 1.00 1.0
Pullout strength uncracked concretes N onuner Ib 4,204 - - - - -
Pullout strength cracked concrete® Nona I 2,810 4,456 - - - -
Steel strength in shear HSL-3,-B Vs Ib 7,239 10,229 14,725 26,707 39,521 45,951
Steel strength in shear HSL-3-G g Ib 070 8,305 12162 22 683 33,150
Tension pullout strength saismicT N o seimic Ib - - - - - 14,520
Steel strendgth in shear, ssismic’ -
b 4,600 8453 11,862 24,796 29,135 FBAT3
HaL-3,-B,-5H.-5K TR
Steel srength In shear, seismic? ST — , - -
HEL2G b 7T 024 8824 21,065 24,450
uncrackad
300
futlal stifiness in senvice concrate Buce 1000 Biin
kad ranges crackad i .
sy B 30 70 130 130 130 130

1 Beetable 1.
2 See AT 318-05 Section D4 .4,

[ %)

For use with the load combinations of ACGI 31 8-05 Section 9.2, Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement

proporticned to tie the potential concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where

pullout or pryout srength govems.
Sae ACI 31805 Section D.5.2.2,
Sae ACI 31805 Section D.5.2.6.
See Section 4.1.3 of I0C ESR-1546.
Sae Section 4.1.6 of I0C ESR-1546.

=] & " J=

.

Minimum axial stiffness values, maximum values may be 2 times larger due to high strength concrete.
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Table 3 — Edge Distance, Spacing and Member Thickness Requirementisi.2

Case?| Dimensional parameter Symbol Units Mominal anchor diameter
Me M10 M2 M16 M20 M24

& Minimum concrete thickness Mming [nl:nl'ﬂ ?13[;.—; mgg. :31 513(]? '[’2;;? E;ﬂ? 1|115-=:ng]8
A | Critical edge distance? Can IZJ;'TI ?113'[]‘? ﬁﬂgl ﬁ S;; ?;D;i Err..:,E, .82;5?
& | Minimum edge distance® Crrin 88 I:J:ﬁ EI:EEB EI,EE: E:E:j:z ?;3[;; i 55,:, .D1 ;D?
A& | Minimum anchor spacing3 SrrinAd [nl:nlﬂ ?115 Eﬂ% 11218103 1;;&? 1;5%:1 1,;;13:;]8
A | Minimum edge distances Crvin AB Iz;?ﬁ 3[;5]8 ‘ 2’5] ?1 ;;;' ;E;;i E; .EEE
& | Minimum anchor spacing? Srin AB I:J:ﬁ EI-EEB EI,EE: E:El]:g i1gU] b 55,:, .D1 :D?
B | Miimumcoocst tikness | g | ?1 130? ?;3; o gﬁ? ﬁ;b? i N ?225?
B | Ciical edge distance? Cag [r:?ﬁ ?1:[]‘? ';FTDE, .zgu? EE .13215 5?. 1.;%]4
B | Minimum edge distance? Crrin, B4 I:J?ﬁ EI-GEE EIrE:UIE ,41 ?ﬂ? ?;;D? ;EQE. ?2;5?
o | nmnarenrgng | sms | g | o @ oo n e
B Minimurn edge distance? Crrin B8 Iz;?ﬁ i 13[]3 f;é,; :E;U? 1[3 FD]E 1;3[:3,3 1.;;38
B | Minimum anchor spacing? Srvin EE [nl:r;'n E[;;EE E:,EE: E:El]:g [13[]] b Eﬁ] .D1 ;D?

1 In liet of AC1 318 0.3.3. minimurm edge distance, spacing and member thickness shall comply with ESR-1545 Table 4.

2 The concrete breakout strength calculated according to ACH 318 D.5.2, shall be further multiplied by ¥, . See ESR-1545 Section 4.1.2.

3 Denotes admissible combinations of fgin, Cor, Cmin AN 3 mi. A 2EAMPIE, Snina + Cmingt + Smind O Pming + Copt + Crrin 8B + Smin g Are admissible, but fpjp s + Coap +

Cmin 4B + Smrin pg 18 not. However, other admissible combinations for minimum edge distancss ¢ gig and Spacing £ mp 18 figina 0 fyin e may b deived by linear interpolation
between boundary values (sae example fof iy, & Delow).

Example of allowable interpolation of minimum edge distance and minimum spacing

Sdesign  Cdasign
T, Om _
ALA 1 -
E=N
&
| d ]
] f
i-!' 5 dasign
- .

'r'-'min.ﬁ.ﬁ.

Crnin Ak 5 min Al

Crnin AR 5 min AR

If-:lvaua-i;;m

edge distance
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Table 4 - HSL-3 Allowahble Static Tension (ASD), Normal Weight Uncracked Concrete (Ib)1.3.4

Concrete Compressive Strength?
Nominal Embedment 'e = 2000 psi f'e = 3000 psi 'c = 4000 psi ' = 6000 psi
Anchor Depth hef Condition Condition Condition Conclition Condition Conclition Condition Condition
Diameter mm in.) A B A B A B A B
Ma =] 2.38 1,746 1,746 2139 2,139 2470 2470 3,025 3,025
MA0 70 2.76 263 2,280 3,222 2,792 3,720 3,224 4556 3,840
M2 &0 315 3214 2,785 3,506 3411 4,545 3,800 5,067 4,825
M1E 1 3 4492 3,893 5,501 4,768 B,352 5,505 7780 8,743
M20 125 4.92 6277 5,440 7,688 6,663 Ba7r 7, B04 10,873 0,423
M24 150 5.9 8,252 7152 10,106 8,750 11,670 10,114 14,202 12,287

1 Values are for single anchors with no edge distance or spacing reduction. For other cases, see ESR-1545 Saction 4.2 Eq. 5.
2 Values are for normal welght concrete, For sand-lightwelght concrete, multiply values by 0.85, For all-lightweight concrete, multiply values by 0.75. See ACH318-05 Section [.3.4.

3 Condition & applies where the potential concrete fallure surfaces are crossed by supplementany reinforcement proportioned 1o tie the potential concrete failure prism into the stroc-
tural member. Condition B applies where such supplementary reinforcemeant is not provided, or where pullout or pryout strength governs.
4 Alloveable static tension loads for 2,500 pal are calculated by multiplying the concrete breakout strength & by the strength reduction & factor of 0.65 and dividing by an o of 1.4

acoording to ICC ESR-1545 Section 4.2, Ny is calculated as per ACH 218-05 D.5.2.2, This kad may be adjusted for other concrate strengths according to 102 ESR-1545 Saction
4.1.3 by using the fallowing aquation.

Moo = N fFC
U T

Table 5 - HSL-3 Allowable Static Tension (ASD), Normal Weight Cracked Concrete (Ib)1.3.4

Concrete Compressive Strength2
MNominal Embedment 'z = 2000 psi f'c = 3000 psi 'c = 4000 psi 'z = 6000 psi
Anchor Depth hef Condition Condition Condition Conclition Condition Concdition Condition Condition
Diameter mm iin.) A B A B A B A B
Ma &) 2.9 1,167 1,167 1,420 1,420 1,650 1,650 20 2,0
M0 70 2.76 1,867 1,867 2,286 2,286 2,640 2 640 3,233 3,233
M1z el 315 3214 2,785 3,856 3411 4545 3,830 BBET 4 825
MG 100 3.4 4492 3,803 5,51 4,768 6,352 5,505 7780 6,743
M20 25 402 8277 5,440 7,688 G, 663 R8T 7,604 10,873 9,423
M24 150 5.9 8,252 7152 10,106 8,759 11,670 10,114 14,292 12,387

1 Values are for single anchaors with no edge distanca or spacing reduction. For ather cases, see ESR- 1545 Saction 4.2 Eq. 5.
2 Valuas are for normal weight concrete, For sand-lightweight concreta, multiphy values by 0.85, For alklightweight concrete, multiply values by 0.75, Sae ACH3 B-08 Section 0.3.4,

3 Condition A applies where the potential concrete fallure surfaces are crossed by supplemantany reinforemant proportioned o tie the potential concrate failure prism into the struc-
tural member. Condition B applies where such supplemantary reinforcemeant is nat provided, ar where puliout or pryout strength governs.

4 Allowsable static fension leads for 2,500 psi are calculated by multiplying the pullout strength Ny, by the strength reduction ¢ factor of 065 and dividing by an oo of 1.4 according o
[0 ESR-1545 Section 4.2, SeeTable 2 for .'-.'pn. This lcad may be adjusted for other concrete strengths according to 1CC ESR-1545 Section 4.1.3 by using the following equation,

f'e
N =N - -
pncrrc pRgzr EFDD

Table 6 - HSL-3 Allowable Static Shear (ASD), Steel (Ib)1.2

MNominal Alowable Steel Capacity, Shear

Anchor

Diameter HSL-3, H5L-3-B HSL-3-G
M2 2,361 2,818
M0 4,749 3,863
M1z 6,837 5,647
MiG 12,400 10,531
M0 18,249 15,305
M24 21,34

1 Values are for single anchaors with no edge distance or spacing reduction due
to concrate failura.

2 Bllowable static shear lcads are cakzulated by multiplying 1, by the sfrangth
reduction ¢ factor of 0.65 and dividing by an o of 1.4 according to 102 ESR-
1545 Saction 4.2, See Table 2 for 1 .
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Table 7 - HSL-3 Allowable Seismic Tension (ASD), Normal Weight Cracked Concrete (lb)1.54

Concrete Compressive Strength?2
Nominal Embedment f'c = 2000 psi 'c = 3000 psi f'c =4000 psi 's = 6000 psi
Anchor Depth h Condition Condition Condition Condition Condition Condition Condition Condition
Diameter mm fin.) A B A B A B A B
M8 &0 2.36 1,114 1,114 1,364 1,364 1,575 1,575 1,929 1,929
M10 o 2.76 1,782 1,782 2182 2182 2,520 2,520 3,085 3,086
M12 80 315 3,068 2,650 3,757 3,256 4,339 3,760 5,314 4,605
M1 00 394 4,288 3,716 5,251 4,551 E,063 5,255 7426 6,436
M20 126 492 5,992 5,193 7,320 B,360 8474 7,344 10,378 8,995
M24 150 55 6,550 5,676 g022 B,952 9,263 8,028 11,344 0,832

Values are for single anchors with no edge distance or spacing reduction. For other cases, see ESR-1545 Section 4.2 Eq. 5.
Values are for normal weight concrete. For sand-lightweight concrete, multiply values by 0.85. For all-lightweight concrete, multiply values by 0,75, See ACI 318-05 Section D.3.4.

Condition A applies where the potential concrete fallure surfaces are crogsed by supplementany reinforcement proportionssd fo tie the potential concrete failure prism into the
structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout or pryout strength governs.

4 Allowable selsmic tension bads for 2,500 psl are calzulated by multipling the pullout strength "'-'pn by the strength reduction ¢ factor of 0,65, then mutiplying by 4 0.75 factor
describe in ACI 318-05 0.3.3.3, and dividing by an o of 1.1 according to G0 ESR-1545 Saction 4.2, See Table 2 for "'-'pn- This lnad may be adjusted for other concrete strengths
according to 100 ESR-1545 Saction 4.1.3 by using the following equation.

G S =

f'c

N e =N B
pneorf'c pncr 5500

Table 8 - HSL-3 Allowable Seismic Shear (ASD), Steel (Ib)12

Nominal Allowable Steel Capacity, Shear

Anchor

Diameter H5L-3, HSL-3-B H5L-3-G
Ma 2,043 1,674
M0 3,746 3.0e8
Mi2 5270 4,354
MiE 10,9849 o338
M20 12,912 10,840
M24 16,218

1 Values are for single anzhors with no edge distance or spading reduction
due to concrete failure,

2 Allowable saismic shear bads ara calculated by multiphing Vg zai by the
sfrength reduction ¢ factor of 065, then multiply by 0.75 as per ACH 318-
(5 0.32.3.2, and dividing by an o of 1.1 according to ICC ESR-1545 Saction
4.2, S Tablke 2 for 1o i -
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4.3.2.4 HSL-3 Installation Instructions

1. Using the correct diameter metric bit, drill hole 2. Remove drilling debris with a blowout bulb or
to minimum required hole depth or deeper, with compressed air,

7321
gy O]

L

s sS
N

3. Using a hammer, tap the anchor through 4. Using a torque wrench, apply the specified
the part being fastened into the drilled hole installation torque. H5L-3-E does not require
until the washer is in contact with the use of a torque wrench. Tighten until torque
fastened part. Do not expand anchor by cap shears off,

hand prior to installation.



