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1. Subject: Hilti HVA Adhesive Concrete Anchors.

{1. Description: The Hilti HVA concrete anchors are stud-type adhesive
anchors for usc in regular-weight concrete having 2 minimum compressive
strength of 2000 psi or suuctural lightweight concrete having a minimum
compressive strength of 3000 psi. The system includes a threaded rod or
steel reinforcement dowels and a sealed glass tube. The threaded rod
consists of zinc-plated SAE 1018 stecl, a nut and washer. The threaded rod
is identified as “HAS.” The rod is available in Y-, '/2-, 5/s-, Ya-, /a-and |-
inch threaded sizes. The steel dowels consist of No. 3, No. 4, No. 5, No. 6,
No. 7 and No. 8, Grade 40 or Grade 60 reinforcementbars. Inside the tube of
resin there is a smaller tube containing quartz sand which has been coated
with a hardening agent. The tube of resin identified as “HBP" contains an
unsaturated polyester resin. The tube of resin identified as "HEA™ contains
a vinylester resin,

Installation: The anchor is installed into a predrilled hole inconcrete that
has been cleaned. using cither a brush and a sueam of water, or a brush and
compressed air. The hole diameter is slightly larger than the tube of resin.
The depth of the hole should be sufficient 10 allow the tube of resin to be
inserted flush with the surface of the congrete. The HAS or dowel is then
inserted into an adapter which is attached 10 arotary hammer by means of a
connecting shaft. The beveled end is placed on t0p of the wbe of resin and
the combination of the rotation and the hammering action pulverizes and
mixes the contents of the tube of resin. After the stud is driven to the bottom
of the hole. the drill should be immediately stopped.

See,Figure No. 2 for additional installation details.

The chuck may be released and the rotary hammer disengaged. Care
should be taken o ensure that the anchor bond is not disturbed for an initial
cure period of ten minutes. The resin must be allowed to cure, before
applying a load, at the temperature and for the time periods noted in Tables
Nos. I-A and [-B. The resin and the quartz sand combine to form an
adhesive mixture which bonds the rod to the wall of the hole, The HAS rod
must be embedded up to the minimum embedment ring, which is marked on
the rod.

Dimensions and installation criteria are noted in Table No. II.

Finding No. 7 indicales that adhesive anchors cannot be used to resist
pullout forces in overhead and wall inctallations. This restriction is neces-
sary solely because the adhesive used with anchors is temperature sensitive.

Dunng a fire, failure could occur at approximately 170°F. Anchory can |
satisfactorily installed in walls and ceilings. provided proper considerati
is given to firc conditions. The remaining installation details are v
changed. Allowable tension and shear valuesare tabulated in Tables Nua. |
through VIIL. Aliowable load values are influenced by the environment
which the anchor is used. The allowable values given in Tables Nos
through VIl must be adjusted inaccordance with Figures Nos. L and 3wt
the anchors are installed in locations where the concrete lempurdture 0
exceed 68°F.

Identification: The anchors are identified in the field by lubels on'l
packaging indicating the manufacturer's name, product name and the 4
chor size. The HBP and HEA capsules are marked individually astosize s
the threaded rod has an “*H" stamped on top.

111, Evidence Submitted: Descriptive data, results of tension and she
tests and results of dynamic tests. :

Findings
IV, Findings: That the HYA Adhesive Concrete Anchors descrihec
this report comply with the 1985 Uniform Building Code, subject to/
following conditions:

1. Allowable shear and tension load do not exceed the values
forth in Tables Nos. I1I through VIII.

2. Theanchor sizes, minimum embedment depths. minimum sp
ing, edge and end distances conform to Table No. II.

3. Allowable loads for anchors subjected to combined shear :
tension forces are determined by the ratio of the actual shea
the allowable shear plus the ratio of the actual tension (o
allowable tension not exceeding 1.00.

4. Calculations and details showing that the anchors comply v
this report and that the concrete slab or footing is capabl
resisting the applied loads must be submitted to the local bu
ing official for approval.

5. Special inspection in accordance with Section 306 (a) 12 of
code must be provided for all anchor installations.

6. The anchors cannot be used to support fire-resistive constr
tion.

7. The anchors cannot be used to resist pullout forces in overh
and wall installations, unless proper consideration is givel
fire conditions.

This report is subject to re-examination in one year.

TABLE NO. I-A
HBP TUBE

RECOMMENDED HARDENING TIME FOR THE RESIN
(DEPENDENT ON AMBIENT TEMPERATURE)

Above 68°F.
SO°F. to 68°F.
32°F. 10 50°F.
Below 32°F.

10 min.
20 min.
| hr.

5 hr. ;_j

quluan’on reports of ICBO Evaluation Service, Inc., are issued solely to provide information to Class A members of ICBO, urilizing the code u;-
which the report is based. Evaluation reports are nol to be construed as representing aesthetics or any other attributes not specifically addressed no

an endorsement or recommendation for use of the subject report.

This report is based upon independent tests or other technical data submitt
reviewed the le_vl.re:ulr: andlor other data, but does not possess test facilifies to make an independent verificarion. There is no warranty by 1C
Evaluation Service, Inc., express or implied, as to any “Finding” or other matter in the report or as lo any product covered by the report.

disclaimer includes, but is not limited to, merchantability.

ed by the applicant, The ICBO Evaluarion Service, Inc., technical staff
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TABLENO.N
HVA SPECIFICATIONS AND INSTALLATION DETAILS
Craria ity Anchar slre HVA 347 l YA 17T HVA 37 HVA 347 HVA T3 i HVA i HVvA {1
BD bit diameter (inches) 1532 Yie (72T Ty | | Yrea 1
HD=E min. depth of embedment . ) ,
= capsule length 3t 4tk 3 &n 65ia Bl 12
PT max. thickness »
fastened (inches) ! 1V 1 2 2V 2 24
L, anchor length (inches) S\ 61 T 9%/ 10 12 16
Tensile Stress Area (in®) 0.078 0.142 0.226 0.334 0.462 0.606 0.96%
M HASS.S. 18 30 75 150 175 235 100
max. tightening HAS Std.
torque (f1. Ibs.) HAS-Super e &5 Y e g0 330 350
e TE-C- TE-D- TE-D- TE-F- FE-F- TE-F- TE-G-
Driliibitrsize 13/52-12 %16-12 Wiee12 7513 113 14-17 1:2s
*BMT minimum base matenal .
thickness {inches) S ?”‘ 7 ila il RO 5
DASTANCE BETWEEN ANCHORS A AKD DISTANCE FROM EDGE R (inches)2
AS,ED, LOAD CARECTED TOWARD EDGE LGAD ROT DIRECTED TOWARD EOGE
Anchaor Type AS AS min, AS ED ED min. ED ED ED min. | €0
HVA IE 05E 0.7 | 15E 0.5E 0.5 1.5E 05E | 06

*Base material: Concrete with a minimum norminal compressive sirength s noted in this repon.

AS = spacing to obtain max. load
ASR\II\ -
in tension or shear.
ED = distance [rom edge 1o obtain max, Joad

shortest distance between anchors when both anchors influence the failure load

1The nominal hale diameter is equivalent 1o the normal Hilti carbide tip dnll but diameter.

*Example: HVA ¥3 anchors spaced 3 inches apart loaded in tension) required spacing for full design Joad (stone aggrepate concrete),

AS = 1.0E = 1.0 » Sinches = 3inches
minimum required spacing and corresponding joad factor

ASp = 0.5E = .5 x Sinches = 2.

which corresponds 10 a load faclor fA

Interpolating  § inches—23%00 lbs
2.5 inchey—2730G Ibs.

The apphcation of load {aciors is cumulative
Exampie: Load factor for Anchor No. 1:
f = fED x JED; X JAS, X JAS, x JAS,

5 inches
§ = .7 x 3900 = 2710 Ibs.

3 inches—2965 1bs.

ED =

mn
tension or shear

JAS
fED

shortest distance from cdge when there is an influence on the failure &

Joad factor of safe working load for failure
Joad} when using £D ,, and AS

E = recommended min. depth of embedment.

£D,

€0,

ED,y AS,
ASy A5,

ASy

AS,
EO, l AS,
e

—itp T D

{
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FIGURE NO. 2—tNSTALLATION DETAILS FOR THE REINFORCEMENT DOWELS
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FIGURENO. 3
CONCRETE TEMPERATURE SENSITIVITY LOAD FACTOR
FOR HEA ANCHORS
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TABLE NO. Vil—
ALLOWABLE TENSILE LOADS IN STONE AGGREGATE CONCRETE FOR THREADED RODS WITH HEA RESIN 24547

(Pounds)

BASED ON BOND STRENGTH ANCHOR ROD STEEL STRENGTH) )

ANCHOR EMBEDOME HAS STO. HAS SUPER HAS §§

DIAMETER OEPTH N 2000 PSI 3000 PSI 4000 PS! 6000 PSI (SAE 1018) {SAE 4140) (304 S3)

{inches) (Inctes) CONCRETE CONCRETE CONCRETE CONCRETE A307 A325 _
kA 1 .K¥S 2.075 2,270 2,658

u S'a 2825 111s 3.405 J.9K5 1.550 Y410 I 230

: ? 3768 4.150 4.5 S0 . o
4Y 2.500 2810 J.120 1.740

Ha 6'ix 2,743 1210 1.675 5.605 2.840 6.245 2.270
¥ 1,995 S61S 6.235 7.475
S 1.860 4.308 4.755§ 5.645

Al Tz 5.790 6.460 7.130 8.465 4,520 9.945 1618
10 7.725 K618 9.508 I1.285

Gha 5.395 6.100 6.%10 8.220 i

a 10 8.095 9.150 10.210 12,330 6,680 695 AR
130, 10.790 12.208 11618 16.435
6Yx 6,150 7.180 8.015 9.680

in 10 9.525 10,770 12.020 14,520 9.240 20.330 7.300
134 12.695 14.360 16.025 19,155
874 9,040 10.280 11.520 13.995

1 128 11,560 15.420 17.275 20.995 12,120 26.665 9.643
16172 18.080 20.560 21.015 27.995

, 12 19.230 21.770 24,315 29,405 < ens

1 . ' Py 3
i 18 37.535 29.860 121190 16.855 e 42.635 15.505

"The tabulated tensile values are for anchors inzitalied in stone aggregale cuncrete having the minimum Jestgnated ultimate cumpressive strength at time of installation.

*The HEA adhesive experiences a reduction in teznsile capacity with increased concrete temperalure. The load (actors noted in Figure No. 3 must be applied 10 the values noted in the abose |
when the anchors are installed in locations wehere the concrete lemperature may exceed 68 °F,

JAnchor rod allowable loads are governed by thic tensile strength of the steel.

“The allowable load values may be increased 33 173 percent for duration of loading. such as seismic or wind.
*Spacing of the anchors shall be in accordance with the requirements noted in Table No. 11,

5pecial inspection in accordance with Section 306 (a) 12 of the code must be provided for all anchor insiallations.
TAllowable load should be the lesser of bond or steel strength,

TABLE NO. VIII—
ALLOWABLE TENSILE STRENGTH VALUES IN STONE AGGREGATE CONCRETE FOR REINFORCEMENT DOWELS WITH HEA RESIN' 241

(Pounds)
Euggg:‘REm OEPTH l BASED ON BOND STRENG T STEEL STRENGTHS

SIZE (lnchn] ] 2000 PS| 3000 PSI 4000 PS) 6000 PSI GRADE 40 GRADE 60
3 1.580 1,790 .095 2,405

No.3 S 2370 2680 2090 3610 2,200 1,640
7 3,160 3.575 3088 1810
e 5.420 3.745 3.070 3715

No. 4 631y 3.630 4.115 4.600 5.570 1.000 1800
812 1,810 5,490 6135 7.130
5 13,50 $.230 4710 S 665

No. 5 7' 5.625 6.145 7.060 8.495 6.200 7.340
10 7500 8155 9115 11,130
6 5.255 6.065 6.570 8.485

No. 6 10 7,885 9.095 10.305 12,775 8.800 10,360
1307, 10,510 12,125 13,740 16.965
6 5915 6.820 7.730 9515

No. 7 10 8.870 10.230 11,50 14315 12.000 13,400
13V 1) 828 13,640 15,155 19085
8/ 8.910 10.125 11.340 13.770

No. 8 12 13,365 15.190 17.010 20655 15.800 18,960
162 17.320 30.250 22630 371540 '
8/a 12.058 13.705 15.360 18.660 .

ke 12 13,080 20.560 23035 27.995 20.000 Sanii

. 12 15.835 17.980 20.125 24.410 g

P! IR : 19.795 22515 35,235 30,680 e "0 250

"The tabulated bund strength values ure for dowebs installed in Mone sggregate concrete having the minimum designated ultimale compressive strength (f7.) at time ol instaliaion,

IThe HEA adbesive cxperiences a reduction ia bamd sirength capacity with increused conerete tlemperature. The oud Fuctons noted in Figure No. 3 miust be applied 1o the values noted 10 the abe
hle when the dowels wre installed in locaioms where the concrete temperuture may exceed 6% °F,

"The allawuble band strength muy be incressad B3 13 percent for duration of fouding. such as seismic of wind.

45pacing ol the doweh snd distunce from wdze whall be in accordamce with the requirements noted in Table No: 1,

SAllowabie liud shiwld be the lesser of bond arrochur strength,

“Steel strength hased on Unilosn Ruilding Condarr ( 19KS ), Sce. 2626 (d),

ISpecial inspection in accordunce with Sedrn 306 tu) 12 o the eode must be provided for all anchor installations,

"See Figure No. 2 Hor sdditional invtallation deails.,
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HVA Allowable Bond Strength/Steel Strength (lbs) for Threaded Anchor Rods

PRnor 1Bond Strength Allowabls Tenslle Loads Anchor Rod Allowable Loads
Dia- Embed. Adhesive 2000 psl | 3000 psi | 4000 psi | 6000 psi HAS Std. HAS Super HAS S8
meter Depth Capsule(s) Cone. Conc. Conc. Cone. (SAE 1018) (SAE 4140) (304 SS)
(in.) (in.) Required 2Tenslle | 3Shear | 2Tensile | 3Shear | Tensiie Shear
3k [ 1-Ysx3k . 2010 2210 2420 28%) '
¥ 51/4 2-¥x 3k 3010 3320 3630 4250 1560 1070 3250 1900 2600 1850
7 2-¥sx 3% 4010 4425 4840 56€5
44 1-2x4Ya 2660 2990 3330 3990
V7] 6% 1-ex4Y4 &1 -Yx3k 4000 4490 4990 5980 2840 2090 5920 3270 4730 3600
81k 2-2x4)e 5330 5990 6650 7970
5 1-%x5 4120 4590 5070 6020
Sfs 7k 1-Sx5&1-xd 6180 6830 7600 9030 4520 3000 9420 5632 7530 5050
10 2-%ax5 8240 9130 10140 12040
6% 1-Yaox 65 5750 €510 7260 8770
D 10 1-Yex 658 &1- e x4 8630 9760 10890 13150 6680 4800 13920 7650 9460 7270
134 2-Yax 6% 11510 13020 14520 17530
658 1-7/8 x 658 6770 7660 B550 10320
s 10 2-Y4x 658 10160 11490 12820 15490 9240 6350 19250 10780 — -—
131a 2-7/6 x 658 13540 15320 17080 20650
814 1-1x814 9640 10960 12290 14930
1 12¥%s 2-7/s x 658 14460 16450 18430 22390 12120 7630 25250 13760 —_ —_
1622 2-1xB8% 19280 21930 24570 29860
12 1-1Vax12 20510 23220 25940 31370
11/4 15 1-1Yax12&1-1x8% 24935 27535 30140 35340 19380 13070 40375 21530 — —
18 1-1/4x12&2-1x8Ya 29360 31850 34340 39310

‘Allowable tensile loads (AWL) for bond strength are based upon the following
formula: F.. - : = 100
AWL = Fr-2Sg WITH Sy (C,V:) Fr.C.V. = 10%
3 F; determined by actual test resuits

—
F; Allowable

2Allowable tensile load for anchor rods is based upon aliowable stress = .33 F,
Acting upon the tensile stress area of the reds. Per AISC Section 1.5

3Values are based upon tests performed at minimum embedment and the following

formula: Fs-28;  Fgdetermined by testi i
s X s ned by testing ¢ R B
allowable shear load = =3 Sy =(CV)JFgC.V. = 10% * F, Allowable

HVA Ultimate Bond Strength/Steel Strength (lbs) for Threaded Anchor Rods

HEA ULTIMATE Bond Strength (Ibs) Steel Strength (Ibs)!
M [embod,|  adnostve Cancrete Strongth (SAE 1015) (SAx 120 (304 557
meter | Depth Capsule(s) Yield | Tenslie | Shear | Yield | Yenslie | Shear | Yield |Tensile | Shear
in) | (n) Required 2000 p3l|3000 psli4000 psi|6000 pal kst rngthStrengthStrengthStrengthiStrengthiStrengthStre trengthiStrength
3k | 1-¥xIk 7530| 8300} 9070| 10620
¥ 5% | 2-Fox 3% 11290 12450 13610| 15930| 2810 | 4680 | 4015 | 8190| 9750| 7120| 5070 { 7800 | 6330
7 |2-%x3%k 15050 | 16600 18140| 21240
Ve [ 1-1ex4ra 9990 | 11230| 12470] 14950
1 6% | 1-"%x4Va&1-Ysx3% | 14980 | 16840| 18700 22420| 5110 | 8520 | 7850 | 14910| 17750| 12280 | 9230 | 14200 | 13490
B |2-tx4le 19980 | 22460| 24930| 29890
5 1-%ax5 15440 17220 19010] 22570
o TR | 1-Yax58&1-1xavs 23160 | 25840 28510] 33860| 8140 | 13560 | 11240 | 23730 | 28250] 21120 | 14630 | 22600 | 18950
L 10 [2-%x5 30890| 34450 | 38010| 45140
6% | 1-%4x65% 21580 | 24400| 27230| 32870
A 10 | 1-Fux6% &1-%x4Vs | 32370 36600 40840| 49310 12020 | 20040 | 18010 | 35070 | 41750| 28700 | 15030 | 28390 | 27250
13" | 2-Yax 65 43160 | 48810| 54450| 65740
6% | 1-7kx6% 25390| 28720{ 32050 38710
T 10 [ 2-%x65% 38090 | 43080 48080 58070 16630 | 27720 | 23805 | 48510 57750 | 40410 | 20790 | 39270 | —
13% | 2-7ax 6% 50780 | 57440| 64100 77420
8% [ 1-1x8V 36160{ 41110| 46070| 55980
1 12% |2-7x6% 522301 61670| 69100| 83970] 21820 | 36360 | 28615 | 63630| 75750 51580 | 27270 | 51510 | —
16% |2-1x814 72310] 82230| 92140111970
12 | 1-1%x12 76910| 87080| 97280117820
114 15 | 1-1%x12&2-1x8%s | 983505103255 |113025 | 132525 | 34880 | 58140 | 48000 |101745]121125 | 80740 | 43605 | 82365 | —
18 [ 1-17x12&1-1x8% [110100(113430128780 | 147420

- Steel strength based on tensile stress area of standard UNC thread.
. Use lower value of either band or steel strangthl
- 6-114 HAS SS only available through special order.
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