HVU with HAS/HAS-E rod

Adhesive anchor

HVU with HAS/HAS-E rod adhesive anchor

Meortar system

Benefits

Hilti
HWVU foil capsule

HAS
HAS-R
HAS-HCR rod

HAS-E
HAS-E R
HAS-E HCR rod

- suitable for non-cracked concrete
C 20/25 to C 50/60

- high loading capacity

- suitable for dry and water
saturated concrete

- large diameter applications
- high corrosion resistant

ll..-l-l
316 hlgh
FRDFIS
Concrete S:jni::ﬁ'ge » s;:':n - rizgf:r?o“e co:grnn 5::;?:3; ounf ormity ‘222;?:
and spacing resislance Approval EA
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-05/0255 / 2011-06-23

Fire test report

IBMB, Braunschweig

UB-3333/0891-1 / 2004-03-26

Fire test report ZTV-Tunnel

IBMB, Braunschweig

UB 3333/0891-2 / 2003-08-12

Assessment report (fire)

warringtonfire

WF 166402 / 2007-10-26

a) All data given in this section according

Basic loading data (for a single anchor)

All data in this section applies to

ETA-05/0255, issue 2011-06-23

For details see Simplified design method

- Correct setting (See setting instruction)
- Mo edge distance and spacing influence

- Steel failure

- Base material thickness, as specified in the table

- One typical embedment depth, as specified in the table
- One anchor material, as specified in the tables

- Concrete C 20125, fu cuve = 25 N/mm?*

- Temperate range |

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)
- Installation temperature range -5°C to +40°C
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HVU with HAS/HAS-E rod

Adhesive anchor

Embedment depth 3 and base material thickness for the basic loading data.
Mean ultimate resistance, characteristic resistance, design resistance, recommended
loads.

Anchor size ms | M10 M12 M16 M20 M24 m27 M30
Typical embedment depth [mm] 80 90 110 125 170 210 240 270
Base material thickness [mm)] 140 160 210 210 340 370 480 540

a) The allowed range of embedment depth is shown in the setting details. The corresponding load values can be
calculated according to the simplified design method.

Mean ultimate resistance: concrete C 20/25 - fck cube = 25 NNlmm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size [1F:] M10 M12 M16 M20 M24 M27 M30
Carbon steel, strength class 5.8 5.8 538 5.8 5.8 5.8 8.8 8.8
Tensile Ngym  HAS [kN] | 47.8 Brs 39,9 756 | 1176 | 16800 | 2493 | 2974
Shear Vg, HAS [kN] 89 13,7 20,0 37,8 588 840 | 1827 | 2216
Characteristic resistance: concrete C 20/25 — f.k cube = 25 N'/mm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20 M24 m27 M30
Carbon steel, strength class 5.8 5.8 5.8 5.8 5.8 5.8 8.8 8.8
Tensile Ny, ~ HAS [kN] | A7.0 26,0 38,0 60,0 | 1119 | 140,0 | 1878 | 2240
Shear Vg HAS [kN] 85 130 19,0 36,0 56,0 800 | 1740 | 2110
Design resistance: concrete C 20/25 - fe cuve = 25 Nlmm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M3 M10 Mi2 M16 M20 M24 mM27 M30
Carbon steel, strength class 5.8 5.8 5.8 5.8 5.8 5.8 8.8 8.8
Tensile Ngg  HAS [kN] | 11,3 17.3 253 40,0 74,6 933 | 1252 | 1494
Shear Vggy HAS [kN] | 6,8 10,4 15,2 28,8 448 640 | 139,2 | 1688
Recommended loads *: concrete C 20/25 — fox cube = 25 Nimm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20 M24 m27 M30
Carbon steel, strength class 5.8 5.8 5.8 5.8 5.8 5.8 8.8 8.8
Tensile N HAS [kN] 8.1 12,4 18.1 286 533 66,7 89,4 106,7
Shear Vie. HAS [kN] | 49 7.4 10,9 20,6 32,0 457 994 | 1206

a) With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of
loading and shall be taken from national regulations.

Service temperature range

Hilti HVU adhesive may be applied in the temperature ranges given below. An elevated base material temperature
may lead to a reduction of the design bond resistance.

: Maximum long term | Maximum short term
Temperature range ﬁp:‘;:"r:l base mate?ial base material
temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +80 °C +50 °C +80°C
Temperature range |l =40 °C to +120 °C +72°C +120 °C
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HVU with HAS/HAS-E rod

Adhesive anchor

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of
diurnal cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Materials
Mechanical properties of HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M8 M10 | M12 @ M16 | M20 | M24 | M27 @ M30
) HAS-E)(F)5.8 [N/mm?]| 500 500 500 500 500 500 - -
:"E?g:ga' HAS-(E)F)88 [N/mm?| 800 800 800 800 800 800 800 800
strength £, HASER [N/mm?]| 700 700 700 700 700 700 500 500
AS-(E)HCR  [N/mm?]| 800 800 800 800 800 700 5 .
HAS-(E)(F)5.8 [N/mm?]| 400 400 400 400 400 400 5 .
Yield HAS-(E)(F)8.8 [N/mm?]| 640 640 640 640 640 640 640 640
strength fx HAS -(E)R [N'mm?]| 450 450 450 450 450 450 210 210
HAS-(E)HCR  [N/mm?]| 640 640 640 640 640 400 : -
Stressed
cross- HAS [mm?] 328 | 523 | 762 144 225 324 427 519
section A,
Moment of
resistance HAS [mm?] 270 | 541 | 938 244 474 809 | 1274 | 1706
W
Material quality
Part Material

Strength class 5.8, As > 8% ductile
steel galvanized = 5 pm
(F) hot dipped galvanized = 45 pm,
Strength class 8.8, A; > 8% ductile
steel galvanized 2 5 pm,
(F) hot dipped galvanized = 45 pm,

Threaded rod
HAS-(E)(F) M8-M24

Threaded rod
HAS-(E)F M8-M30

Threaded rod
HAS-(E)R

Stainless steel grade A4, A; > 8% ductile
strength class 70 for = M24 and class 50 for M27 to M30, 1.4401; 1.4404;
1.4578; 1.4571; 1.4439: 1.4362

Threaded rod

High corrosion resistant steal, 1.4529; 1 4565
strength = M20: R,, = 800 Nfmm?, R, 2 = 640 N/mm?, As > 8% ductile

HAS-(EJHCR M24: R,y = 700 N/mm2, Ry o, = 400 N/imm?, As > 8% ductile
Steel galvanized, hot dipped galvanized,

:‘g%“;g;;g Stainless steel, 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel, 1.4529; 1.4565
Strength class 8,
steel galvanized = 5 pm,
hot dipped galvanized = 45 pm,

E:ltISD 4032 Strength class 70, stainless steel grade A4,

1.4401; 1.4404; 1.4578; 1.4571,; 1.4439; 1.4362

Strength class 70, high corrosion resistant steel,
1.4529; 1.4565
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HVU with HAS/HAS-E rod

Adhesive anchor

Anchor dimensions

Anchor size M8 M10 M12 M16 M20 M24 m27 M30
Anchor rod o =} 0 o e o o
HASE, g | 2| 5| | =8 |8 |§
HAS-R, HAS-ER © = ] @ =] <f = 3
g = = = = o o o «

HAS-HCR = = = = = =
Anchor embedment depth [mm] 80 90 110 125 170 210 240 270
Setting

installation equipment

Anchor size M8 | M10 @ M12 | M16 M20 | M24 | M27 = M30
Rotary hammer TE2-TE 16 TE40-TE 70

Other tools blow out pump or compressed air gun, setting tools

Setting instruction

Dry and water-saturated concrete, hammer drilling

For detailed information on installation see instruction for use given with the package of the product.
For technical data for anchors in diamend drilled holes please contact the Hilti Technical advisory service.
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HVU with HAS/HAS-E rod

Adhesive anchor

Curing time for general conditions
Data according ETA-05/0255, issue 2011-06-23

Temperature of the base material Curing time before anchor can be fully loaded t.,.
20°Cto 40 °C 20 min
10°Cto19°C 30 min
0°Cto9°C 1h
-5°Cto-1°C 5h

Setting details

Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 | Mi0 [ m12 | m1e | m20 | m24 [ m27 | m30
L*:;ﬂ;ir;a' dameterel L. memi| o 12 14 18 24 28 30 35

Effective anchorage
and drill hole depth Gl

Minimum base a)
iateral Hickness mn ~ [mm]| 110 120 140 170 220 270 300 340

Diameter of clearance

=

[mm]| 80 90 110 125 170 210 240 270

=

bl inthe e ds [mm] 9 12 14 18 22 26 30 33
Minimum spacing Smin [mm]| 40 45 55 65 90 120 130 135
Minimum edge _
distance Cmin  [mm]| 40 45 55 65 90 120 130 135
Critical spacing for
splitting failure Sersp 2 Gorgp

h/h,

1,0 hg forh/hgz2,0
20

Critical edge distance

for splitting failure Casp  [mm] |46 her-1,8h for20>h/he>13 13
2,2E h.[ forh/ he[ = 1,3 : 4 ';] e 2 IZE f . Cerap
il " Mg
Critical spacing for
concrete cone failure >N 2 Cern
Critical edge distance
for concrete cone Cor i 1,5 hgt
failure ®
Critical spacing for i 2¢
concrete cone failure %M N
Critical edge distance for
concrete cone failure Corn 1.5h

Torque moment © Twax [Nm]| 10 | 20 | 40 | 80 | 150 | 200 | 270 | 300

2

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.

a) h: base material thickness (h = hy,,)

b) h: base material thickness (h 2 hy,,)

¢) This is the maximum recommended torque moment to avoid splitting failure during installation for anchors with
minimum spacing and/or edge distance.
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HVU with HAS/HAS-E rod

Adhesive anchor

Simplified design method

Simplified version of the design method according EOTA Technical Report TR 029. Design resistance according
data given in ETA-05/0255, issue 2011-06-23.

Influence of concrete strength

Influence of edge distance

Influence of spacing

Valid for a group of two anchors. (The method may also be applied for anchor groups with more than two
anchors or more than one edge distance. The influencing factors must then be considered for each edge
distance and spacing. The calculated design loads are then on the save side: They will be lower than the
exact values according EOTA Technical Report TR 029. To avoid this, it is recommended to use the
anchor design software PROFIS anchaor)

The design method is based on the following simplification:
= No different loads are acting on individual anchors (no eccentricity)

The values are valid for one anchor.

For more complex fastening applications please use the anchor design software PROFIS Anchor.

Tension loading

The design tensile resistance is the lower value of
- Steel resistance: MNgas

- Combined pull-out and concrete cone resistance:
- n0
Nﬁd.n =N Rd,p ~ fE.n 1 fh.n
- Concrete cone resistance: Ny, = Ny fa fin - fap Fop: Fan- From
. Concrete spl itting resistance (miy non-cracked concrete):
Nnu,sp - NuRd.l; : fB 7 fi.sp : ft.sp X fs..sp : fh.sn H fre,lcl

Basic design tensile resistance

Design steel resistance Ngrqs

Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-(E)(F) 5.8 kN] | 113 | 173 | 253 | 480 | 747 | 1067 g =

Ney, TAS-EXF)88 [kN] | 180 | 280 | 40,7 | 76,7 | 1193 | 170,7 | 2313 | 2813

* "HAS-(E}R kN] | 123 | 198 | 283 | 540 | 840 | 1198 | 759 | 92,0
HAS-(E)-HCR [kN] | 180 | 280 | 40,7 | 76,7 | 119,3 | 106,7 ; 5

Design combined pull-out and concrete cone resistance Nrgp = Nrap - fep - frp
Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 | Mi0 | M12 | M1 | M20 | mM24 | mM27 | m30
Typical embedment depth
e i) 80 90 110 125 170 | 200 | 210 | 270

N’s, Temperaturerange| [kN] | 167 | 233 | 333 | 400 | 767 | 933 | 1333 | 166,7
N°qp Temperature range Il [kN] | 133 | 167 | 267 | 333 | 500 | 767 | 933 | 1133
N, Temperature range Ill [kN] | 6,0 80 | 107 | 167 | 267 | 400 | 500 | 50,0
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HVU with HAS/HAS-E rod

Adhesive anchor

Design concrete cone resistance Nrgc = N°rac - fa - fin - fan - fan - fun - frem

Design splitting resistance  Nrqsp = N%Rac - fa - Fnn- Fisp - fosp - Fasp - Fren

Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 m27 M30
N e [kN] | 24,1 28,7 38,8 47 1 746 | 1025 | 1252 | 1494
a) Splitting resistance must only be considered for non-cracked concrete

Influencing factors

Influence of concrete strength on combined pull-out and concrete cone resistance

f;;;";;g,’““g‘" designation C 20125 | C 25/30 | C30/37 C 35/45 | C 40/50 | C 45/55 | C 50/60

fop =  (foxcue/25N/mm2)>™ @ 1 1,03 1,06 1,09 1,10 1,12 1,13
a) fucube = concrete compressive strength, measured on cubes with 150 mm side length

Influence of embedment depth on combined pull-out and concrete cone resistance
fop = 1

Influence of concrete strength on concrete cone resistance

?E°r:‘;gglm"9‘“ designation C 20/25 | C 25/30 | C30/37 = C 35/45 | C 40/50 | C 45/55 | C 50/60

fo = (Faxoune/25N/mm?)"? 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fexeune = cOncrete compressive strength, measured on cubes with 150 mm side length

Influence of edge distance ?

clcern
C/Cersep
fin = 0,7+03clogn
fuep = 0,7+0,3</csz

01|02 03 04 05 06 07 |08 | 09 1

073|076 | 079|082 (085|088 | 091|094 | 097 1

fan = 0,51+ cegy)

fosp = 0,5(1 + clcgs)

a) The the edge distance shall not be smaller than the minimum edge distance ¢y, given in the table with the
setting details. These influencing factors must be considered for every edge distance smaller than the critical
edge distance.

05 | 060 | 065 | 070 (075|080 | 085 | 090 | 095 1

Influence of anchor spacing
/Sy
S/Scrsp
fan = 0,5(1+ s/sen)
fagp = 0,5(1+ s/ssp)

a) The anchor spacing shall not be smaller than the minimum anchor spacing smi» given in the table with the
setting details. This influencing factor must be considered for every anchor spacing.

o1 |02 | 03| 04| 05|06 |07 ]| 08/ 09]| 1

05 | 060 | 065 | 070 [ 0,75 | 080 | 0,85 | 090 | 0,95 1

Influence of embedment depth on concrete cone resistance

fon = 1
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HVU with HAS/HAS-E rod

Adhesive anchor

Influence of reinforcement

hes [mm] 40 50 60 | 70 80 20 =100
fen = 0,5+ he/200mm < 1 07® | 0,75* | 08® | 08% | 09% | 095? 1
a) This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a

spacing = 150 mm (any diameter) or with a diameter = 10 mm and a spacing = 100 mm, then a factor f. =1
may be applied.

Shear loading

The design shear resistance is the lower value of
- Steel resistance: Vrs
. Concrete pryout resistance:  Vggep = k - lower value of Nggp, and Ngg,

- Concrete edge resistance: Vede = Vogd,; fg-fg-fn-fa4

Basic design shear resistance

Design steel resistance Vggs

Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 | M10 | M12 | m16 | mM20 | m24 | m27 | ma3o

HAS -(E) kN] | 6,6 106 | 152 | 288 | 449 | 64,1 | 1388 | 168,6

v HAS -(E)F kN] | 106 | 169 | 244 | 461 | 718 | 1026 | 1388 | 1686

Rds  "HAS (-E)}R kN] | 7.5 119 | 171 | 324 | 505 | 721 | 455 | 553
HAS (-E)-HCR [kN] | 106 | 16,9 | 244 | 461 | 71,8 | 64,1 : %

Design concrete pryout resistance Vgq.cp = lower value® of k - Nra,p and k - Nga.c
Anchor size M8 | M10 | m12 | Mm16 | mM20 | M24 | mM27 | Mm30
k 2

a) Mgy Design combined pull-out and concrete cone resistance
MNrye: Design concrete cone resistance

Design concrete edge resistance Vgq,. =V fa-fa-fn-fa- Frer-fe
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Vg, [kN] 59 8,5 11,6 18,8 | 27,3 37 451 53,8

a) For anchor groups only the anchors close to the edge must be considered.

Influencing factors

Influence of concrete strength

%;m]“"“"“th designation C 20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
fa = (forcuse/25N/mm?)"2 @ 1 4 1,22 1,34 1,41 1,48 1,55

a)  fucune = CONCrete compressive strength, measured on cubes with 150 mm side length
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HVU with HAS/HAS-E rod

Adhesive anchor

Influence of angle between load applied and the direction perpendicular to the free edge

Angle B 0° 10° 20° 30° 40° 50° 60° 70° 80° | =290°
v
f = 1
> \II(m )zl(sinar)’ = BY | 1 1,01 1105 | 113 | 1,24 | 140 | 164 | 197 | 2,32 | 2,50
S oy, 25

Influence of base material thickness

hic 015 | 03 |045| 06 |075| 09 | 105 | 1,2 | 135|215
fo= {h(1,5 ¢} <1 032|045 | 055 | 063 | 071 | 077 | 0,84 | 0,80 | 0,95 | 1,00

Influence of anchor spacing and edge distance * for concrete edge resistance: f;
fa=(cthe)™® - (1+s/[3-c])- 0,5

el Single Group of two anchors s/h.
¢ | anchor 0,75 1,50 | 2,25 | 3,00 | 3,75 | 4,50 | 5,25 | 6,00 6,75 |7,50 | 8,25 | 9,00 | 9,75 | 10,50 | 11,25
0,50 0,35 ] 0,27|0,35| 0,35 0,35| 0,35| 0,35| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35| 0,35| 0,35| 0,35
0,75 065 | 043| 0,54| 0,65| 0,65| 0,65| 065| 065| 065| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 ] 063|075 0,88| 1,00/ 1,00| 1,00| 1,00| 1,00/ 1,00| 1,00/ 1,00| 1,00| 1,00| 1,00| 1,00
1,25 140 1084|098 1,12| 1,26| 1,40| 1,40| 1,40| 1,40 1,40| 140| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 184 1107|122 1,38| 1,53| 1,68| 1,84| 184| 1,84 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 232 1132 149|165(1.82| 1,88| 215| 2,32| 232| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 283 1159177 194|212| 230| 247| 265| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 |1.88|208|225|244| 263| 2,81| 3,00| 3,19| 3,38( 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 385 | 217| 237|257 277| 296| 3,16| 3,36| 356| 3,76[ 3,95| 3,95[ 3,95| 395| 3,95| 395
2,75 456 | 249| 269| 2,90| 3,11| 3,32| 3,62| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56| 4,56| 4,56
3,00 520 | 281|303|325|346| 3,68| 390| 411| 433| 455| 4,76| 4,98| 520| 520| 520| 5,20
3,25 586 | 3,15| 3,38| 3,61| 3,83| 4,06| 428| 451| 473| 4,96| 5,18| 541| 563| 586| 5,86| 5,86
3,50 655 | 351 3,74| 3,98| 421| 4,44 468| 491 5,14| 538| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3.87|412|436|460| 484 508| 533| 557| 5,81| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 | 425|450| 4,75| 500| 525| 550| 5,75| 6,00 6,25( 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 |464|490| 515| 541| 567| 593| 6,18 6,44| 6,70| 6,96| 7,22| 7,47| 7.,73| 7,99| 8,25
4,50 9,556 | 504|530 557|583| 6,10| 6,36| 6,63| 6,89| 716| 7,42| 769 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 545| 5,72| 5,99 6,27| 6,54| 6,81| 7,08 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 8,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 745| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74 | 10,02 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 762| 792| 821| 8,50| 8,79| 9,09| 9,38 9,67 9,97| 10,26| 10,55| 10,85
a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing s, and the
minimum edge distance c.,.

Influence of embedment depth

Anchor size ms M10 M12 M16 M20 M24 M27 | M30
fret= 0,05 - (hes / d)"% 2,39 2 2,07 1,58 1,82 1,91 1,96 2
Influence of edge distance ?

cld 4 6 8 10 15 20 30 40
f,=  (d/c)°"® 077 | 071 0,67 0,65 0,60 0,57 0,52 0,50

a) The edge distance shall not be smaller than the minimum edge distance ¢,

Combined tension and shear loading

For combined tension and shear loading see section “Anchor Design”.
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