HVA anchor system

(HVU with HAS anchor)

HVA adhesive system (HVU with HAS anchor rod)

Mortar system Benefits

suitable for non-cracked concrete
high loading capacity

suitable for dry and water
saturated concrete

large diameter applications
high corrosion resistant

Hilti
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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 WEF 166402 / 2007-10-26
a) All data given in this section according ETA-05/0255, issue 2011-06-23

Basic loading data (for a single anchor)

All data in this section applies to For details see Simplified design method
- Correct setting (See setting instruction)
- No 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 20/25, fo 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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HVA anchor system

(HVU with HAS anchor)

Mean ultimate resistance: concrete C 20/25 — fcx 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
Tensile Ngrym HAS-E? [kN] 17,9 27,3 39,9 75,6 117,6 168 250,3 | 298,7
Shear Veym  HAS-E? [kN] 8,9 13,7 20 37,8 58,8 84 182,7 | 221,6
Tensile Nrym HAS-ER (A4) [kN] | 24,8 39,6 57,8 | 109,1 | 170,3 | 244,4 | 230,7 | 280,2
Shear Vg,m  HAS-ER (A4) [kN] | 14,8 23,8 34,5 654 | 1021 | 146,9 | 1385 | 1683
Characteristic resistance: concrete C 20/25 — fcx cube = 25 NNmm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Ngy ~ HAS-E? [kN] | 17,0 26,0 38,0 60 111,9 140 187,8 | 224
Shear Vg HAS-E? [kN] 8,5 13,0 19,0 36,0 56,0 80,0 174,0 | 211,0
Tensile Nr, ~ HAS-ER (A4) [kN] | 23,0 36,7 53,5 60 111,9 140 187,8 | 224
Shear Vg HAS-ER (A4) [kN] 13,7 22,0 32,0 60,5 94,5 136,0 128,2 155,8
Design resistance: concrete C 20/25 — fck 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
Tensile Ngg ~ HAS-E? [kN] | 11,3 17,3 25,3 40 74,6 93,3 | 1252 | 1494
Shear Vgq HAS-E? [kN] 6,8 10,4 15,2 28,8 44,8 64 139,2 | 168,8
Tensile N,y HAS-ER (A4) [kN] | 12,4 19,8 28,6 40 74,6 93,3 75,9 92,2
Shear Vgq HAS-ER (A4) [kN] 7,7 12,2 17,3 32,7 50,6 71,8 45,8 55,5
Recommended loads ®: concrete C 20/25 — fek,cube = 25 NNlmm?, anchor HAS

Data according ETA-05/0255, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Ne ~ HAS-E? [kN] 57 8,7 12,7 20 37,3 46,7 62,6 74,7
Shear V. HAS-E? [kN] 2,8 43 6,3 12,0 18,7 26,7 58,0 70,3
Tensile Noe ~ HAS-ER (A4) [kN] 7,6 12,2 17,8 20 37,3 46,7 62,6 74,7
Shear V. HAS-ER (A4) [kN] 4,6 7.3 10,7 20,2 31,5 453 42,7 51,9

a) The standard delivery program for HAS-E anchor rod: Grade 5.8 for HAS-E M8-M24, Grade 8.8 for M27-M39.
b) With overall global safety factor y = 3. The recommended loads vary according to the safety factor requirement

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

Base material © .
Temperature range base material base material

temperature

temperature temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range | -40 °C to +80 °C +50 °C +80 °C
Temperature range || -40 °C to +120 °C +72 °C +120 °C
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HVA anchor system

(HVU with HAS 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-05/0255/0256/0257, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
) HAS-(E) [N/mm?] 500 500 500 500 500 500 800 800

[‘(‘a‘r’g;ga' HAS-(E)F [Nmm?]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800

strength f. HAS -(E)R [N/mm?] 700 700 700 700 700 700 500 500
HAS-(EJHCR  [N/mm?]| 800 800 800 800 800 700 - -
HAS-(E) [N/mm?] 400 400 400 400 400 400 640 640

Yield HAS-(E)F [N/mm?] 640 640 640 640 640 640 640 640

strength fc HAS ~(E)R IN'mm?] | 450 450 450 450 450 450 210 210
HAS-(EJHCR  [N/mm?]| 600 600 600 600 600 400 - -

Stressed

Cross- HAS [mm?] 32,8 52,3 76,2 144 225 324 427 519

section Ag

Moment of

resistance  HAS [mm?3] 27,0 54,1 93,8 244 474 809 1274 1706

w

Material quality

Part Material
Threaded rod Strength class 5.8, EN ISO 898-1, As; > 8% ductile
HAS-(E) M8-M24 steel galvanized = 5 um, EN ISO 4042
HAS-(E) M27+M30 (F) hot dipped galvanized = 45 ym, EN ISO 10684
Threaded rod Strength class 8.8, EN ISO 898-1, As; > 8% ductile
HAS-(E)F M8-M30 steel galvanized = 5 um, EN ISO 4042
HAS-(E) M27+M30 (F) hot dipped galvanized = 45 um, EN ISO 10684
Stainless steel grade A4, As > 8% ductile
L*ng’(‘é'“;g rod strength class 70 for < M24 and class 50 for M27 to M30, EN ISO 3506-1,

EN 10088: 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

High corrosion resistant steel, EN ISO 3506-1, EN 10088: 1.4529; 1.4565
strength < M20: R, = 800 N/mm?, R; o, = 640 N/mm?, As > 8% ductile

Threaded rod

HAS-(E)HCR M24: Ry, = 700 N/'mm?, R, 2 = 400 N/mm?, As > 8% ductile

Steel galvanized, EN ISO 4042; hot dipped galvanized, EN ISO 10684
Washer Stainless steel, EN 10088: 1.4401; 1.4404; 1.4578; 1.4571; 1.4439;
ISO 7089 1.4362

High corrosion resistant steel, EN 10088: 1.4529; 1.4565

Strength class 8, ISO 898-2

steel galvanized 2 5 um, EN ISO 4042
Nut hot dipped galvanized = 45 um, EN ISO 10684

EN 1SO 4032 Strength class 70, EN ISO 3506-2, stainless steel grade A4,

EN 10088: 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Strength class 70, EN ISO 3506-2, high corrosion resistant steel,
EN 10088: 1.4529; 1.4565
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HVA anchor system

(HVU with HAS anchor)

Anchor dimensions 3

IS 2

I ] 3

I %)

| L1
Anchor size M3 M10 M12 M16 M20 M24 M27 M30
Anchor rod o =} 1o} o =} (=} o
HAS-E, 8 Q b o = Y J S
HAS-R, HAS-ER & = & 8 S 3 S S
’ S s ~— ~— N (&N} N [se}

HAS-HCR = = = = = =
Anchor embedment depth [mm] 80 90 110 125 170 210 240 270
Anchor length | [mm] 110 130 160 190 240 290 340 380
Width across flats s [mm] 13 17 19 24 30 36 41 46
Washer diameter g, [mm] 16 20 24 30 37 44 50 56
Setting
installation equipment
Anchor size M3 M10 M12 M16 M20 M24 M27 M30
Rotary hammer TE2-TE 16 TE40-TE70
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 diamond drilled holes please contact the Hilti Technical advisory service.
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HVA anchor system

(HVU with HAS anchor)

Curing time for general conditions

Data according ETA-05/0255/0256/0257, issue 2010-03-01 / 2006-01-20
Temperature of the base material Curing time before anchor can be fully loaded t.,.
20°Cto40°C 20 min
10°Cto 19 °C 30 min
0°Cto9°C 1h
-5°Cto-1°C 5h

Setting details

Data according ETA-05/0255/0256/0257, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
(’;‘r?l{"b'ﬂa' diameterof " mmy| 10 12 14 18 24 28 30 35
Effective anchorage

and drill hole depth hes [mm]| 80 90 110 125 170 210 240 270
Diameter of clearance

hole in the fixture dr [mm] 9 12 14 18 22 26 30 33
Minimum spacing Smin [mm]| 40 45 55 65 90 120 130 135
Minimum edge Coin [mm]| 40 45 55 65 90 120 130 135
distance

Critical spacing for Sersp 2 Corep

splitting failure

Critical edge distance for splitting failure Temperature range

Optimized for minimum i 2 [mm]| 140 160 210 210 340 370 480 540
base material thickness Corsp  [mm]| 160 180 220 250 340 420 480 540
Optimized for N ® [mm]| 160 180 220 250 340 420 480 540
minimum spacing Casp [mm]| 100 130 180 180 340 340 480 540
Critical edge distance for splitting failure Temperature range |

Optimized for minimum Nimin a) [mm]| 110 120 170 170 220 300 340 380
base material thickness ¢,  [mm]| 130 150 220 250 340 420 480 540
Optimized for N ® [mm]| 160 180 220 250 340 420 480 540
minimum spacing Casp  Imm]| 80 90 110 125 170 210 240 270
Critical edge distance for splitting failure Temperature range IlI

N ® [mm]| 110 120 140 170 220 270 300 340

Casp  [mm] 80 90 110 125 170 210 240 270
Critical spacing for s 26
concrete cone failure  ~°N orN
Critical edge distance for c 15h
concrete cone failure erN 1o el
Torque moment * Tmex  [Nm]| 10 20 40 80 150 200 270 300

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

a) h: base material thickness (h = hmin)

b)  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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HVA anchor system

(HVU with HAS anchor)

Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance
according data given in ETA-05/0255/0256/0257, 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
ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software
PROFIS anchor)

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: NRra,s

- Combined pull-out and concrete cone resistance:
1
NRd,p =N Rd,p * fB,p * fh,p

- Concrete cone resistance: Ngrqc = N"Rd,c ~fg - fanc fon - Fan - fan - fren

. Concrete splitting resistance (only non-cracked concrete):
NRd.sp = NoRd,c N fB N f1,sp N fZ,sp N f3,sp N fh,sp N fre,N

Basic design tensile resistance

Design steel resistance Ngq,s YMs = 1.5 (HAS-E) 1.87 (HAS-ER)
Data according ETA-05/0255/0256/0257, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS -(E) [kN 111 17,6 25,4 48,1 74,8 106,8 231,3 281,0

]
N HAS -(E)F kNl | 177 | 282 | 406 | 769 | 1196 | 170,9 | 2313 | 2810
R HAS (-E)-R kN] | 124 19,8 | 286 | 54,1 841 | 1202 | 759 | 922
HAS (-E)-HCR kN] | 177 | 282 | 406 | 769 | 1196 | 1068 - -
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HVA anchor system

(HVU with HAS anchor)

Design combined pull-out and concrete cone resistance Nrq = N°Rd,p ~fep - fhp YMp=15
Data according ETA-05/0255/0256/0257, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Typical embedment depth 80 9 | 110 | 125 | 170 | 200 | 210 | 270

hef,typ [mm]
NORd‘p Temperature range | [kN] 16,7 23,3 33,3 40,0 76,7 93,3 133,3 166,7
NORd‘p Temperature range Il [kN] 13,3 16,7 26,7 33,3 50,0 76,7 93,3 113,3
NORd‘p Temperature range Il [kN] 6,0 8,0 10,7 16,7 26,7 40,0 50,0 50,0

Design concrete cone resistance Nrq, = N"Rd,c g fan-fon-fan- fan - fren

Design splitting resistance ? Nra,sp = N%a,c - 5 - frn - Frsp - fosp - Fasp - fren YMo=15
Data according ETA-05/0255/0256/0257, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

NORd‘c [kN] 241 28,7 38,8 471 74,6 102,5 125,2 149,4

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

::E°b;‘\7rze;§)s"e"9‘h CEEEEUE C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
fap =  (foxcune/25N/mm2)®" 22 1 1,02 1,04 1,06 1,07 1,08 1,09

a) focuve = CONcrete compressive strength, measured on cubes with 150 mm side length
b) For design data for fe cuibe = 15 and 20, please contact Hilti Technical Advisory Service

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

fh,p =1
Influence of concrete strength on concrete cone resistance
::E°,j‘\7rze;§)s"e"9‘h designation | ¢ 20/25 | ¢ 25/30 | C30/37 | C 35/45 | C40/50 | C 45/55 | C 50/60
fg = (faccue/25N/mm2)"2 2 1 11 1,22 1,34 1,41 1,48 1,55

a) focuve = CONCrete compressive strength, measured on cubes with 150 mm side length
b) For design data of fe cuve = 15 and 20, please contact Hilti technical advisory service

Influence of edge distance

clce
el 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

fin = 0,7 +0,3-clcen
ftsp = 0,7+ 013'C/ccr‘sp

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

0,5-(1 + c/cern)

fasp = 0,5:(1 + clCersp)

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

St
z
i

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
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HVA anchor system

(HVU with HAS anchor)

Influence of anchor spacing ?

S/Sern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp
fan = 0,5:(1 + s/5¢rn)

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1 + s/s¢sp)

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

Influence of embedment depth on concrete cone resistance

fh_N =1
Influence of reinforcement
hes [mm] 40 50 60 70 80 90 2100
fon = 0,5 + he/200mm < 1 07? | 075% | 08 | 085% | 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:

. Concrete pryout resistance:

- Concrete edge resistance:

Vras

Basic design shear resistance

Design steel resistance Vgrqs

VRa,cp = k - lower value of Nrgp and Ngq,c
Vrae = voRd,c gy -y

YMs = 1.25 (HAS-E) 1.56 (HAS-ER)

Data according ETA-05/0255/0256/0257, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS -(E) kN] | 6,6 10,6 152 | 288 | 449 | 64,1 | 1388 | 1686
v HAS -(E)F [kN] 10,6 16,9 24,4 46,1 71,8 102,6 138,8 168,6
RI5HAS (-E)}-R kN] | 7,5 11,9 17,1 324 | 505 | 721 455 | 553
HAS (-E)-HCR [kN] | 10,6 16,9 24,4 46,1 71,8 64,1 - -
Design concrete pryout resistance Vrq,p, = lower value? of k - NRra,p and k - Nrgc
k =1 for hes < 60 mm
k = 2 for hes 2 60 mm
a) Nggp: Design combined pull-out and concrete cone resistance
Nrqc: Design concrete cone resistance
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HVA anchor system

(HVU with HAS anchor)

Design concrete edge resistance ? Vrgc = Vlrac-fs - fa - fn - fa Toc=15
Anchor size M8 | M10 | m12 | m16 | mM20 | m24 | m27 | m30
Ve [kN] 6,7 88 | 131 | 177 | 31,9 | 483 | 628 | 792

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

Influencing factors

Influence of concrete strength

AT S G G et C20/25 | C25/30 | C30/37 | C35/45 | C 40/50 | C45/55 | C 50/60
(ENV 206)
fo = (foacoune/25N/mm2)"2 2 1 11 1,22 1,34 1,41 1,48 1,55

a) focue = CcONcrete compressive strength, measured on cubes with 150 mm side length
b) For design data of fe cue = 15 and 20, please contact Hilti technical advisory service

Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0°-55°| 60° 65° 70° 75° 80° 85° | 90°-180°

Y
fa 1 '/B< 1 1,07 1,14 1,23 1,35 1,50 1,71 2

Influence of base material thickness
hic 015 | 0,3 | 045 | 0,6 [ 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {n(1,5-c)}?® <1 0,22 | 0,34 | 0,45 | 0,54 | 0,63 | 0,71 | 0,79 | 0,86 | 0,93 | 1,00
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HVA anchor system

(HVU with HAS anchor)

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

Single Group of two anchors s/hg

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 0,65 ]0,43|0,54| 0,65| 0,65/ 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 |0,63| 0,75/ 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 1,40 |0,84| 0,98 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 1,07| 1,22| 1,38] 1,53| 1,68] 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84 | 1,84| 1,84
1,75 2,32 1,32] 1,49| 1,65| 1,82| 1,98]| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 1,59| 1,77| 1,94| 2,12| 2,30| 2,47| 2,65| 2,83 | 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00/ 3,19 3,38/ 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 3,95 |217|2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 4,56 | 2,49| 2,69| 2,90| 3,11 3,32| 3,52| 3,73| 3,94 | 4,15| 4,35| 4,56| 4,56| 4,56| 4,56 | 4,56
3,00 520 2,81 3,03)| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33 | 4,55| 4,76| 4,98| 5,20| 5,20| 5,20| 5,20
3,25 5,86 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28 | 4,51| 4,73| 4,96| 518| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21| 4,44| 4,68| 4,91| 514 | 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 |3,87|4,12| 4,36| 4,60| 4,84| 5,08| 533| 5,57 | 581| 6,05| 6,29| 6,54 | 6,78| 7,02| 7,26
4,00 8,00 | 4,25| 4,50| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 | 4,64| 490| 5,15| 541| 5,67 | 593]| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47 | 7,73| 7,99| 8,25
4,50 9,55 | 5,04| 530| 5,57]| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 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| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 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| 7,62| 7,92| 8,21| 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 Cyjn.

cll hef

Combined tension and shear loading

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

(HVU with HIS-N sleeve)

HVA adhesive system (HVU with HIS-(R)N)

Mortar system Benefits

Hilti - suitable for non-cracked concrete
HVU foil capsule | - high loading capacity

- suitable for dry and water
saturated concrete

B e
] i = I HIS-(R)N sleeve

» | B CE€ T
mil 316 =
PROFIS
S”?a" edge Fire Corrosion Europgan CE Anchor
Concrete distance ) . Technical . }
; resistance  resistance conformity design
and spacing Approval
software
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
A nent report (fire) warringtonfire WEF 166402 / 2007-10-26

a) All data given in this section according ETA-05/0255, issue 2011-06-23.

Basic loading data (for a single anchor)

All data in this section applies to For details see Simplified design method
- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steel failure
- Screw strength class 8.8 (HIS-N) or A4-70 (HIS-RN)
- 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 20/25, fo 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

Embedment depth and base material thickness for the basic loading data.
Characteristic resistance, design resistance, recommended loads.

Anchor size M8 M10 M12 M16 M20
Embedment depth [mm] 90 110 125 170 205
Base material thickness [mm] 120 150 180 250 350
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Characteristic resistance: concrete C 20/25 — fcx cube = 25 N/mm?, anchor HIS-N
Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20
Tensile Ngg HIS-N [kN] 25,0 40,0 60,0 95,0 109,0
Shear Vgg HIS-N [kN] 13,0 23,0 39,0 59,0 55,0
Tensile Ngg HIS-RN (A4)  [kN] 25,0 40,0 59,0 95,0 140,0
Shear Vgg HIS-RN (A4)  [kN] 13,0 20,0 30,0 55,0 83,0

Design resistance: concrete C 20/25 — fcx cube = 25 N/mm?, anchor HIS-N
Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20
Tensile Ngg HIS-N [kN] 16,7 26,7 40,0 63,3 74,1
Shear Vgqg HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
Tensile Ngg HIS-RN (A4)  [kN] 16,7 26,7 31,6 63,3 69,1
Shear Vg« HIS-RN (A4)  [kN] 8,3 12,8 19,2 35,3 41,5

Recommended loads ?: concrete C 20/25 — fex cube = 25 N/mm?2, anchor HIS-N
Data according ETA-05/0255, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20
Tensile Nyec HIS-N [kN] 8,3 13,3 20,0 31,7 36,3
Shear Vi HIS-N [KN] 4,3 7,7 13,0 19,7 18,3
Tensile Ngg HIS-RN (A4)  [kN] 8,3 13,3 19,7 31,7 46,7
Shear Vg HIS-RN (A4)  [kN] 4,3 6,7 10,0 18,3 27,7

a) With overall global safety factor y = 3. The recommended loads vary according to the safety factor requirement
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.

Temperature range

Base material
temperature

Maximum long term
base material

Maximum short term
base material

temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range I -40 °C to +80 °C +50 °C +80 °C
Temperature range |l -40 °C to +120 °C +72 °C +120 °C

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.
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Materials
Mechanical properties of HIS-(R)N
Data according ETA-05/0255/0256, issue 2011-06-23
Anchor size M8 M10 M12 M16 M20
) HIS-N [N/mm?] 490 490 460 460 460
t"é‘r’]';‘l;ga' Screw 8.8 [N/mm?] 800 800 800 800 800
strength fue HIS-RN [N/mm?] 700 700 700 700 700
Screw A4-70  [N/mm?] 700 700 700 700 700
HIS-N [N/mm?] 410 410 375 375 375
Yield Screw 8.8 [N/mm?] 640 640 640 640 640
strength fx  HIS-RN IN/mm?] 350 350 350 350 350
Screw A4-70  [N/mm?] 450 450 450 450 450
Stressed HIS-(R)N [mm2] 51,5 108,0 169,1 256,1 237,6
Cross-
section As Screw [mm?] 36,6 58 84,3 157 245
Momentof  HIS(RN [mm?] 145 430 840 1595 1543
resistance W Screw [mm?] 31,2 62,3 109 277 541
Material quality
Part Material
internally threaded sleeves C-steel 1.0718, EN 10277-3
HIS-N steel galvanized > 5um EN ISO 4042
- 5
hternayly threaded sleeves stainless steel 1.4401 and 1.4571 EN 10088

a) related fastening screw: strength class 8.8 EN ISO 898-1, A5 > 8% Ductile
steel galvanized > 5um EN ISO 4042
b) related fastening screw: strength class 70 EN ISO 3506-1, A5 > 8% Ductile
stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN 10088

Anchor dimensions

Anchor size M8 M10 M12 M16 M20
Internal sleeve HIS-(R)N M8x90 M10x110 M12x125 M16x170 M20x205
Anchor embedment depth [mm] 90 110 125 170 205
Setting

installation equipment

Anchor size M8 M10 M12 M16 M20
Rotary hammer TE2 - TE16 TE40 - TE70

Other tools blow out pump or compressed air gun, setting tools
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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 diamond drilled holes please contact the Hilti Technical advisory service.

Curing time for general conditions

Data according ETA-05/0255/0256, issue 2011-06-23
Temperature Curing time before anchor
of the base material can be fully loaded tcyre
20°Cto40°C 20 min
10°Cto 19 °C 30 min
0°Cto9°C 1h
-5°Cto-1°C 5h
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Setting details

Data according ETA-05/0255/0256, issue 2011-06-23

Anchor size Sleeve HIS-(R)N M8x90 M10x110 M12x125 M16x170 M20x205
foil capsule M10x90 M12x110 M16x125 M20x170 M24x210

Nominal diameter of

drill bit do [mm] 14 18 22 28 32

Diameter of element  d [mm] 12,5 16,5 20,5 25,4 27,6

Effective anchorage

and drill hole depth hes [mm] 90 110 125 170 205

Diameter of clearance

hole in the fixture dr [mm] o 12 14 18 22

Thread engagement = 1| gog 10-25 12-30 16-40 20-50

length; min - max

Minimum spacing Smin [mm] 40 45 60 80 125

Minimum edge

distance Crnin [mm] 40 45 60 80 125

Critical spacing for

splitting failure Sersp 2 Cersp

Critical edge distance for splitting failure Temperature range |

Optimized for minimum hin 2 [mm] 120 150 180 250 350
base material thickness Corsp  [Mm] 90 150 250 340 410
Optimized for hmin 2 [mm] - 220 250 340 410
minimum spacing Corsp  [Mm] - 110 125 170 250
Critical edge distance for splitting failure Temperature range Il
Nin ® [mm] 120 150 170 230 270
Casp  [mm] 90 110 150 170 220
Critical edge distance for splitting failure Temperature range Il
Nin . [mm] 120 150 170 230 270
Cersp _[MmM] 90 110 125 170 205
Critical spacing fgr s 26
concrete cone failure crN crN
Critical edge distgnce for 15h
concrete cone failure orN i
Torque moment R T max [Nm] 10 20 40 80 150

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) 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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Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance
accordlng data given in ETA-05/0255/0256, 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
ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software
PROFIS anchor)

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: NRra,s

- Combined pull-out and concrete cone resistance:
- N0
Nrap =N'rap - fap - fap

- Concrete cone resistance: Ngqc = N"Rd,c ~fg - fan-fon - Fan - fan - fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = Nan,c N fB N f1.sp N fZ,sp N f3,sp N fh,sp N fre.N

Basic design tensile resistance

Design steel resistance Ngrqs YV 1.47
Data according ETA-05/0255/0256, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20

N HIS-N [kN] 16,8 30,7 44,7 80,3 741

RS HIS-RN [kN] 13,9 21,9 31,6 58,8 69,2

Design combined pull-out and concrete cone resistance Ngrqp = NoRd,p -fep - fp YMp=15
Data according ETA-05/0255/0256, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20

SEARE TS E T 90 110 125 170 205

hef [mm]

NORd.p Temperature range | [kN] 16,7 26,7 40,0 63,3 93,3

NORd,p Temperature range I [kN] 13,3 23,3 33,3 50,0 63,3

NORdVp Temperature range [l [kN] 6,0 10,7 13,3 26,7 33,3
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Design concrete cone resistance Ngac = N'Rac - fa - fin - fon - fan - fon - fren

Design splitting resistance ® Nrg,sp = N°ra,c - 3 - Frn - Fisp - fosp - Fasp - fren YMo=15
Data according ETA-05/0255/0256, issue 2011-06-23

Anchor size M8 M10 M12 M16 M20

N°rac [kN] 28,7 38,8 47,1 74,6 98,8

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

Concrete strength designation
(ENV 206)

fap = (faxcune/25N/mm2)*" 2 1 1,02 1,04 1,06 1,07 1,08 1,09
a) focube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60

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

fh,p = heflhef,typ

Influence of concrete strength on concrete cone resistance

Concrete strength designation
(ENV 206)

fg = (facune/25N/mm2)"2 2 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fecube = CcONcrete compressive strength, measured on cubes with 150 mm side length
b)  For design data of f e = 15 and 20, please contact Hilti technical advisory service

C 20/25 | C25/30 | C 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60

Influence of edge distance

clceen

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

fin = 0,7 +0,3-clcen
fiep = 0,7 +0,3:Clcggp

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

0«5“ * C/Ccr,N)
fZ,sp = 015(1 + C/Ccr,sp)
a) The the edge distance shall not be smaller than the minimum edge distance c,, given in the table with the

setting details. These influencing factors must be considered for every edge distance smaller than the critical
edge distance.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing ?

siscen

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp

fan = 0,51 + s/Sern)
fasp = 0,5:(1 + S/Sqrsp)

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

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of embedment depth on concrete cone resistance

fh,N = (hef/hef,typ)1'5
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Influence of reinforcement

80

90

2100

hef [mm]
0,5 + he/200mm < 1

fre.N =

0,9°

0,95

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: VRa,s
. Concrete pryout resistance:

- Concrete edge resistance:

Basic design shear resistance

VRrie = VoRd.c g fy-fn-fa

VRacp = k - lower value of Nggp and Nrg,c

YMs = vary according to ETA

Design steel resistance Vgqs
Data according ETA-05/0255/0256, issue 2011-06-23
Anchor size M3 M10 M12 M16 M20
HIS-N [kN] 10,4 18,4 26,0 39,3 36,7

RS HIS-RN [kN] 8,3 12,8 19,2 35,3 415

Design concrete pryout resistance Vgq,cp = lower value? of k - NRrg,p and k - Nrq,c
k =1 for hes < 60 mm
k =2 for hes 2 60 mm
a) Nggp: Design combined pull-out and concrete cone resistance
Nr4c: Design concrete cone resistance

Design concrete edge resistance ? Vrgc = V'rac - fa - fa - f1 - f4 Yme=15
Anchor size M8 M10 M12 M16 M20
VORGYC [kN] 9,4 14,4 19,1 34,3 48,4

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

Influencing factors

Influence of concrete strength

Concrete strength designation | ¢ 55,55 | ¢ 25/30 | C 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60

(ENV 206)

f = (Facoune/25N/mm2)"2 2 1 1,1 1,22 1,34 1,41 1,48 1,55

a) focube = CONCrete compressive strength, measured on cubes with 150 mm side length

b) For design data of fy e = 15 and 20, please contact Hilti technical advisory service
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Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0°-55°| 60° 65° 70° 75° 80° 85° | 90°-180°

T
fa 1 ;/rs( 1 1,07 1,14 1,23 1,35 1,50 1,71 2

Influence of base material thickness
hic 015 | 0,3 | 045 | 0,6 [ 0,75 | 09 | 1,05 | 1,2 | 1,35 [ 21,5
fn= {h(15-c)? <1 0,22 | 0,34 | 0,45 | 0,54 | 0,63 | 0,71 | 0,79 | 0,86 | 0,93 | 1,00

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

Single Group of two anchors s/hg¢

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 0,65 ]0,43| 0,54| 0,65| 0,65/ 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63| 0,75| 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 1,40 |0,84| 098] 1,12] 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 |1,07]|122|1,38|153|168| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 2,32 1,32| 1,49| 1,65| 1,82] 1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 1,59| 1,77| 1,94| 2,12| 2,30| 2,47| 2,65| 2,83 | 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 | 1,88] 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19 3,38| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 3,95 | 2,17| 2,.37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 4,56 | 2,49| 2,69| 2,90| 3,11| 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56 | 4,56| 4,56| 4,56 | 4,56
3,00 520 | 2,81] 3,03| 3,25| 3,46| 3,68 3,90| 4,11| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20| 5,20
3,25 586 |]3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 496| 5,18| 5,41| 5,63| 5,86 | 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21| 4,44| 4,68| 491| 514| 538| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87| 4,12| 4,36| 4,60| 4,84| 5,08| 533| 5,57 | 5,81| 6,05| 6,29| 6,54 | 6,78| 7,02| 7,26
4,00 8,00 |4,25| 4,50| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 | 4,64| 490| 5,15| 5,41| 5,67| 5,93 | 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,565 | 5,04| 530| 5,57| 5,83| 6,10| 6,36| 6,63 | 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49]| 8,75
4,75 10,35 | 5,45| 5,72| 599 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| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 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| 7,62| 7,92| 8,21| 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 Cpin.

cll hef

Combined tension and shear loading

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