Hilti HIT-ICE

with HIT-V / HAS

Hilti HIT-ICE with HIT-V / HAS

Injection mortar system Benefits

Hilti - suitable for non-cracked concrete
HIT-ICE _ C 20/25 to C 50/60
296 ml cartridge | - high loading capacity

- suitable for dry and water
saturated concrete

- high corrosion resistant
rEy e R A A Statik mixer - odourless resin

- low installation temperature
(range -23 C to +32 C)

HAS rod
! m'.lfm.nl.1.wtu=¢‘v.-ln-ulnl‘vl--I e HAS-E rod
HIT-V rod
Ad
. PROFIS
S”?a” edge Corrosion ngh Anchor
Concrete distance . corrosion \
) resistance . design
and spacing resistance
software

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, fi cupe = 25 N/mm?

- Installation temperature range -18C to +32C

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

Anchor size M8 M10 M12 M16 M20 M24
Embedment depth [mm] 80 90 110 125 170 210
Base material thickness [mm] 110 120 140 165 220 270

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.
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Mean ultimate resistance: concrete C 20/25 — fckcube = 25 N/mmz2, anchor HIT-V 5.8

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Tensile Nrym HIT-V 5.8 [kN] 18,9 30,5 44,1 59,9 101,9 1271
Shear Vgrym HIT-V 5.8 [kN] 9,5 15,8 22,1 41,0 64,1 92,4

Characteristic resistance: concrete C 20/25 — fckcube = 25 N/mm2, anchor HIT-V 5.8

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Tensile Ngg HIT-V 5.8 [KN] 17,6 23,5 35,3 44,9 76,4 95,3
Shear Vg HIT-V 5.8 [KN] 9,0 15,0 21,0 39,0 61,0 88,0

Design resistance: concrete C 20/25 — fckcube = 25 N/mm?, anchor HIT-V 5.8

Hilti technical data

Anchor size VE) M10 M12 M16 M20 M24
Tensile Nrg  HIT-V 5.8 [kN] 8,4 11,2 16,8 21,4 36,4 45,4
Shear Vgq HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4

Recommended loads ®: conc

rete C 20/25 — fekcube =25 N/mmz2, anchor HIT-V 5.8

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Tensile Nyec HIT-V 5.8 [KN] 6,0 8,0 12,0 15,3 26,0 32,4
Shear Viec HIT-V 5.8 [KN] 51 8,6 12,0 22,3 34,9 50,3

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 HIT-ICE injection mortar may be applied in the temperature range 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
temperature

Maximum short term
base material
temperature

Temperature range |

40 Cto+70 T

+43 C

+70 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 HIT-V / HAS

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24

. HIT-VHAS 5.8 [N/mm?] 500 500 500 500 500 500

i\'e‘r)g:ga' HIT-V 8.8 [N/mm?] 800 800 800 800 800 800

strength f,, HTVHAS R [N/mm?] 700 700 700 700 700 700

HIT-V/HAS -HCR [N/mm?] 800 800 800 800 800 700

HIT-VHAS 5.8 [N/mm?] 400 400 400 400 400 400

Yield HIT-V 8.8 [N/mm?] 640 640 640 640 640 640

strength fy HIT-VHAS-R  [N/mm?] 450 450 450 450 450 450

HIT-V/HAS -HCR [N/mm?] 600 600 600 600 600 400

Stressed  HAS [mm?] 32,8 52,3 76,2 144 225 324

ggﬁjim A, HIT-V [mm?] 36,6 58,0 84,3 157 245 353

Moment of HAS [mm3] 27,0 54,1 93,8 244 474 809
resistance

W HIT-V [mm3] 31,2 62,3 109 277 541 935

Material quality
Part Material

Strength class 5.8, As > 8% ductile

LT.E@?;)d Loﬁs 58 steel galvanized = 5 ym,

' ' (F) hot dipped galvanized = 45 ym,
Strength class 8.8, As > 8% ductile
steel galvanized = 5 ym,
(F) hot dipped galvanized = 45 ym,
Stainless steel grade A4, As > 8% ductile
strength class 70,
1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel, 1.4529; 1.4565
strength £ M20: Ry, = 800 N/mm?, Ry o, = 640 N/mm?2, As > 8% ductile
M24: Ry, = 700 N/mm?, Ry 0., = 400 N/mm?, As > 8% ductile
Steel galvanized, hot dipped galvanized,

Threaded rod
HIT-V(F) 8.8

Threaded rod
HIT-V-R, HAS-R

Threaded rod
HIT-V-HCR, HAS-HCR

Y;/gsgggg 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 25 ym,
hot dipped galvanized = 45 pm,
,I;IKIIISO 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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Anchor dimensions

Anchor size M8 M10 M12 M16 M20 M24
Anchor rod o 9 = 0 e =
HAS, HAS-E, Q % s o s, N
& S N G S <
HAS-R, HAS-ER S g — - N N
HAS-HCR = = = =
Anchor embedment depth [mm] 80 90 110 125 170 210
Anchor rod . . .
HIT-V, HIT-V-R, HIT-V-HCR Anchor rods HIT-V (-R / -HCR) are available in variable length

Setting
installation equipment

Anchor size

M8

M

10 | w12

M16

M20 | M24

Rotary hammer

TE2-TE 16

TE40-TE 50

Other tools

compressed air gun or blow out pump, set of cleaning brushes, dispenser

Setting instruction

Dry and water-saturated concrete, hammer drilling

Manual
cleaning
3]
o
Compressad
air cleaning

09/ 2012
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Hilti HIT-ICE
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a) Note: Manual cleaning for element sizes d < 16mm and embedment depth he <10 d only!
Brush bore hole with required steel brush HIT-RB
For detailed information on installation see instruction for use given with the package of the product.

Curing time for general conditions

Hilti technical data
Temperature Curing time before anchor Working time in which anchor
of the base material can be fully loaded tcyre can be inserted and adjusted tge

32T 35 min 1 min

21 C 45 min 2,5 min

16 C 1h 5 min

4C 1%h 15 min

-7 6 h 1lh
-18<C 24 h 15h
-23C 36 h 15h

678
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Setting details

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
glr‘i’ﬁ"k')ﬂa' diameterof 4" mmp| 10 12 14 18 24 28
E;fgzt:}’lfh%?gzzsgf hee  [mm] 80 90 110 125 170 210
Minimum base _ her + 30 mm
material thickness ® ~ 'mn MM > 100 mm her + 2 do
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18 22 26
Minimum spacing Smin [mm] 40 50 60 80 100 120
(';’I"S?;mng;“ edge Cwin  [mm]| 40 50 60 80 100 120
Critical spacing for

! pacing Secr,sp 2 Cer,sp

splitting failure

1,0 hes forh/heg=2,0

Cricacioe dmnce . a5n- 181 for20> nin> 19

2,26 hy forh/hg<1,3 1.6-h.,, 2I'26_h“ Corep
Critical spacing fpr S 2¢
concrete cone failure 7N ern
Critical edge distance
for concrete cone CerN 1.5 hgt
failure
Torque moment © Trst [N 10 | 20 | 40 80 150 200

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

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

b) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond
resistance. The simplified formula given in this table is on the save side.

c) 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, TR 029. Design resistance according data given by

Hilti.

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, TR 029. 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:
N
NRd,p =N Rd,p * fB,p * f1,N * fZ,N ° fS,N * fh,p * fre,N

- Concrete cone resistance: Nggc = NORd,C <fg - fon - fon - fan s fan e fren {
. Concrete splitting resistance (only non-cracked concrete): " A
NRd,sp = NORd,c -fg - f1,sp : f2,sp : f:",sp fonce fren
Basic design tensile resistance
Design steel resistance Nrqg s
Hilti technical data
Anchor size M8 M10 M12 M16 M20 M24
HAS 5.8 [kN] 11,1 17,6 25,4 48,1 74,8 106,8
HIT-V 5.8 [kN] 12,0 19,3 28,0 52,7 82,0 118,0
HIT-V 8.8 [kN] 19,3 30,7 44,7 84,0 130,7 188,0
Nras HAS (-E)-R [kN] 12,4 19,8 28,6 54,1 84,1 120,2
HIT-V-R [kN] 13,9 21,9 31,6 58,8 92,0 132,1
HAS (-E)-HCR [kN] 17,7 28,2 40,6 76,9 119,6 106,8
HIT-V-HCR [kN] 19,3 30,7 44,7 84,0 130,7 117,6
Designh combined pull-out and concrete cone resistance
NRd,p = NoRd,p : fB,p ~fincfon-fane fh,p - fren
Hilti technical data
Anchor size M8 M10 M12 M16 M20 M24
Typical embedment depth 80 90 110 125 170 210
Pet,typ [MM]
N(’Rd,p Temperature range | [KN] 8,4 11,2 16,8 21,4 36,4 45,4
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Design concrete cone resistance Nrac = N%ac - fs - fin - fan - fan - Frn - fren
Design splitting resistance Ngrg,sp = N°a.c - fg - fisp - fasp - fasp - Fhn - fren

Hilti technical data
Anchor size M8 M10 M12 M16 M20 M24
N(’Rd,C [KN] 17,2 20,5 27,7 33,6 53,3 73,2

Influencing factors

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

Sl sl el o) C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop =  (foxcue/25N/Mm2°>t 1 1,02 1,04 1,06 1,07 1,08 1,09

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

Influence of embedment depth on combined pull-out and concrete cone resistance
fh'p =1

Influence of concrete strength on concrete cone resistance

CRMEEIE SIEEr CEalre on C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (Focupe/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55

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

Influence of embedment depth on concrete cone resistance
fh,N =1

Influence of edge distance

C/Cern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cer,sp

fin = 0,7 +0,3-clcg
fl,sp = 0,7+ 013'C/Ccr,sp

0,73 | 076 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

fZ,N = 0,5(1 + C/Ccr,N)

fasp = 0,5:(1 + C/Cersp)

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

S/Ser

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

S/Scr.sp
f3'N = 0,5(1 + S/SCnN)

f3,sp = 0,5(1 + S/St;r,sp)
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 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1
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Influence of reinforcement

her [mm] 80 90 2100
fen = 0,5+ he/200mm < 1 092 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 fen=1
may be applied.

Shear loading

The design shear resistance is the lower value of
- Steel resistance: VRas
. Concrete pryout resistance:  Vggcp = K - lower value of Ngg , and Ngg ¢

- Concrete edge resistance: Vidae = Vrac-fa-fa-fnefa-fher-fe

Basic design shear resistance

Design steel resistance Vggs

Hilti technical data
Anchor size M8 M10 M12 M16 M20 M24
HAS 5.8 [KN] 6,6 10,6 15,2 28,8 449 64,1
HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4
HIT-V 8.8 [kN] 12,0 18,4 27,2 50,4 78,4 112,8
Vras HAS (-E)-R [kN] 7.5 11,9 17,1 32,4 50,5 72,1
HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 79,5
HAS (-E)-HCR [kN] 10,6 16,9 24,4 46,1 71,8 64,1
HIT-V-HCR [kN] 12,0 18,4 27,2 50,4 78,4 70,9

Design concrete pryout resistance Vgg,cp = lower value® of k - Nrd,p and K - Nrg ¢
k=2

a) Nggp: Design combined pull-out and concrete cone resistance
Nra,c: Design concrete cone resistance

Design concrete edge resistance Vggc =Vo%ac-fa-fo-fn-fa-fne-fe

Anchor size | M8 [ M0 | M12 | M6 | wmM20 | M24
Non-cracked concrete

Vorac W] | 59 | 86 | 116 | 187 | 270 | 366
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Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fg = (Foxcube/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fecuve = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C 25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

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°

1 101 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50

Influence of base material thickness
hlc 015 | 03 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {h@5-c}"* <1 0,32 | 045 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00

Influence of anchor spacing and edge distance ? for concrete edge resistance: f,
fa=(c/he)™ - (1 +s/[3-¢c])-05

Single Group of two anchors s/hes

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|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 1132|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 |11,59|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
2,75 456 | 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| 4,96| 5,18| 541| 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| 5,14| 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| 5,33| 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 9,55 | 5,04| 5,30| 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| 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 spi, and the
minimum edge distance Cpjn.

C/hef

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20 M24
frer= 0,05 - (her / d)-®® 2,39 2 2,07 1,58 1,82 1,91
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Influence of edge distance

c/d 4 6 8 10 15 20 30 40

f.=  (d/c)® 0,77 0,71 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 Cpjn.

Combined tension and shear loading

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

Precalculated values

Recommended loads can be calculated by dividing the design resistance by an 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.
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Design resistance: concrete C 20/25 — fe cupe = 25 N/mm?2

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Embedment depth Netiyp = [Mm] 80 90 110 125 170 210
Base material thickness hy,i,= [mm] 110 120 140 161 218 266

|Tensi|e Nrq: single anchor, no edge effects
¢ HIT-V 5.8

HIT-V 8.8
. HIT-V-R [kN] 8,4 11,2 16,8 21,4 36,4 45,4
HIT-V-HCR
|Shear Vr4: Single anchor, no edge effects, without lever arm
HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4
HIT-V 8.8 [kN] 12,0 18,4 27,2 50,4 78,4 112,8
"" HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 79,5
HIT-V-HCR [kN] 12,0 18,4 27,2 50,4 78,4 70,9

Design resistance: concrete C 20/25 — fex cupe = 25 N/mm?2

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Embedment depth Netiyp = [MmM] 80 90 110 125 170 210
Base material thickness hy,i,= [mm] 110 120 140 161 218 266
Edge distance C = Cmin= [mm] 40 50 60 80 100 120
|Tensi|e Nrq: Single anchor, min. edge distance (c = Cpin)
W
HIT-V-R [kN] 5,2 7,0 10,4 13,8 23,5 30,7

C.. HIT-V-HCR
|Shear Vr4: Single anchor, min. edge distance (¢ = cmin) , Without lever arm

HIT-V 5.8
. HIT-v838
@ HTVR [kN] 3,7 53 7.3 11,5 17,2 23,6
Cuma HIT-V-HCR

Design resistance: concrete C 20/25 — fex cupe = 25 N/mm?2
(load values are valid for single anchor)

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24
Embedment depth Netyp = [Mm] 80 90 110 125 170 210
Base material thickness hy,i,= [mm] 110 120 140 161 218 266
Spacing S = Spin= [Mm] 40 50 60 80 100 120
|Tensi|e Nrq: double anchor, no edge effects, min. spacing (S = Smin)
' HIT-V 5.8
HIT-V 8.8
HIT-V-R [kN] 5,9 7,8 11,5 14,8 24,9 31,9

Swa  HIT-V-HCR
|Shear Vr4: double anchor, no edge effects, min. spacing (S = Smin) , Without lever arm

HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4
HIT-V 8.8 [kN] 12,0 18,4 27,2 36,4 61,0 75,7
- Sun. HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 75,7
HIT-V-HCR [kN] 12,0 18,4 27,2 36,4 61,0 70,9
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Hilti HIT-ICE with HIS-(R)N

Injection mortar system

Benefits

L A

Hilti
HIT-ICE
296 ml cartridge

Statik mixer

HIS-(R)N sleeve

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

- high loading capacity

- suitable for dry and water
saturated concrete

- odourless resin

- low installation temperature
(range -23 C to +32 C)

N
PROFIS
Smalledge o Anchor
Concrete distance : i
) resistance design
and spacing software

Basic loading data (for a single anchor)

All data in this section applies to

- Correct setting (See setting instruction)
- No edge distance and spacing influence

- Steel failure
- Screw strength class 8.8

- Base material thickness, as specified in the table

- Embedment depth, as specified in the table

- One anchor material, as specified in the tables

- Concrete C 20/25, fek cupe = 25 N/mm?
- Installation temperature range -18C to +32C

For details see Simplified design method

Embedment depth and base material thickness for the basic loading data. Mean ultimate
resistance, 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] 120 150 170 230 270
Mean ultimate resistance ?: concrete C 20/25 — fexcuve = 25 N/mm2, anchor HIS-N
Hilti technical data
Anchor size M8 M10 M12 M16 M20
Tensile Nrym HIS-N [kN] 27,3 48,2 61,0 105,6 114,5
Shear Vrym  HIS-N [kN] 13,7 24,2 41,0 62,0 57,8
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Characteristic resistance: concrete C 20/25 — fckcube = 25 N/mm2, anchor HIS-N

Hilti technical data

Anchor size M8 M10 M12 M16 M20
Tensile Nge ~ HIS-N [kN] 24,2 36,1 45,8 79,2 94,7
Shear Vg HIS-N [kN] 13,0 23,0 39,0 59,0 55,0
Design resistance: concrete C 20/25 — fckcuve = 25 N/mm?2, anchor HIS-N

Hilti technical data
Anchor size M8 M10 M12 M16 M20
Tensile Ngg ~ HIS-N [KN] 11,5 17,2 21,8 37,7 451
Shear Vrg HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
Recommended loads ?: concrete C 20/25 — fekcube = 25 N/mmz2, anchor HIS-N

Hilti technical data
Anchor size M8 M10 M12 M16 M20
Tensile Nee  HIS-N [kN] 8,2 12,3 15,6 26,9 32,2
Shear Ve HIS-N [kN] 7.4 13,1 18,6 28,1 26,2

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 HIT-ICE injection mortar 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
temperature

Maximum short term
base material
temperature

Temperature range |

-40 Tto+70 T

+43 C

+70 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

Hilti technical data
Anchor size M8 M10 M12 M16 M20
. HIS-N [N/mm? 490 490 460 460 460
i\'e‘r)g:ga' Screw 8.8 [N/mm?] 800 800 800 800 800
strength fuc HIS-RN [N/mm?2] 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 fyx ~ HIS-RN [N/mm?] 350 350 350 350 350
Screw A4-70  [N/mm? 450 450 450 450 450
Stressed HIS-(R)N [mm?2] 51,5 108,0 169,1 256,1 237,6
Cross-
section A, Screw [mm? 36,6 58 84,3 157 245
Moment of  HIS-R)N [mm?3] 145 430 840 1595 1543
resistance W Screw [mm?3] 31,2 62,3 109 277 541
Material quality
Part Material
internally threaded sleeves ® C-steel 1.0718,
HIS-N steel galvanized > 5um
. b)
mgtgﬁ‘\'l'y threaded sleeves stainless steel 1.4401 and 1.4571
a) related fastening screw:  strength class 8.8, A5 > 8% Ductile
steel galvanized > 5um
b) related fastening screw:  strength class 70, A5 > 8% Ductile
stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
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-TE S0 |

Other tools

compressed air gun or blow out pump, set of cleaning brushes, dispenser [
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Setting instruction

Dry and water-saturated concrete, hammer drilling

Manual
cleaning

a)

' 3] : 4]
ODER/OR/0U/0

Com
air cleaning

15|
a) Note: Manual cleaning for HIS-(R)N M8 and HIS-(R)N M10 only!
Brush bore hole with required steel brush HIT-RB

For detailed information on installation see instruction for use given with the package of the product.
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Curing time for general conditions

Hilti technical data

Temperature Curing time before anchor Working time in which anchor
of the base material can be fully loaded tcye can be inserted and adjusted tge

32<C 35 min 1 min

21 C 45 min 2,5 min

16 C 1h 5 min
4 C 1%h 15 min

-7C 6 h 1lh

-18<C 24 h 1,5h

-23C 36 h 15h

690
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Setting details

Hilti technical data

Anchor size M8 M10 M12 M16 M20
glrci’l:“gﬂa' diameterof 4" [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Z‘:fg%t:‘i’lfh%m‘gs&e hee  [mm] 90 110 125 170 205
mgt‘:i‘;ﬂhbigfﬁess o hun  [mm] 120 150 170 230 270
Do oA o | o | w2 | w | w | 2
E:get";‘]‘;’ rf]?r?‘:"grﬁg“xem h [mm] 8-20 10-25 12-30 16-40 20-50
Minimum spacing Smin [mm] 40 45 55 65 90
(';’I“srt‘!:‘]gg’ edge o [MM] 40 45 55 65 90
Cri_tiqal spgcing for S 2¢
splitting failure cnsp cnsp

1,0 e forh/ he 2 2,0

Critical edge distance

for splitting failure @ Cersp [MM 46Ne-18h for2,0>h/he>13

—_

2,26 hes forh/hg<1,3 1.6-h,, 2I'26_h“ Corep
Critical spacing f_or S 2
concrete cone failure 7N erN
Critical edge distance
for concrete cone CerN b) 1.5 hgs
failure
Torque moment © Tist  [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 = hpyp)

b) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond
resistance. The simplified formula given in this table is on the save side.

c) Thisis 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, TR 029. Design resistance according data given by
Hilti.

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, TR 029. 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:
N
NRd,p =N Rd,p * fB,p * f1,N * fZ,N ° fS,N * fh,p * fre,N

- Concrete cone resistance: Nggc = NORd,C <fg - fon - fon - fan s fan e fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c -fg - f1,sp : f2,sp : f:",sp fonce fren

Basic design tensile resistance

Design steel resistance Nrqg s

Hilti technical data
Anchor size M8 M10 M12 M16 M20
N HIS-N [kN] 17,4 30,7 447 80,3 74,1
RIS HIS-RN [kN] 13,9 21,9 31,6 58,8 69,2

Design combined pull-out and concrete cone resistance
— n\O
Nrdp = N'rdp - fep - fin-fan-fan - fhp - fren

Hilti technical data
Anchor size M8 M10 M12 M16 M20
Embedment depth hes [mm] 90 110 125 170 205
NORd,p Temperature range | [kN] 11,5 17,2 21,8 37,7 45,1
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Design concrete cone resistance Nrac = N%ac - fs - fin - fan - fan - Frn - fren
Design splitting resistance Ngrg,sp = N°a.c - fg - fisp - fasp - fasp - Fhn - fren

Hilti technical data
Anchor size M8 M10 M12 M16 M20
N(’Rd,C [KN] 20,5 27,7 33,6 53,3 70,6

Influencing factors

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

Sl sl el o) C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop =  (foxcue/25N/Mm2°>t 1 1,02 1,04 1,06 1,07 1,08 1,09

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

Influence of embedment depth on combined pull-out and concrete cone resistance
fh'p =1

Influence of concrete strength on concrete cone resistance

CRMEEIE SIEEr CEalre on C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (Focupe/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55

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

Influence of edge distance

c/Cern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cer sp

f]_'N = 0,7 + 013'C/C0r,N
fisp = 0,7 +0,3-Clcergp

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

f2,N = 0,5(1 + C/Ccr,N)

fosp = 0,5:(1 + ClCersp)
a) The the edge distance shall not be smaller than the minimum edge distance cn, 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 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing ?
S/Scr N
SST.
fan = 0,5:(1 + s/Sern)

fasp = 0,5:(1 + S/Sersp)
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.

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

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 =1
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Influence of reinforcement
her [Mmm] 80 90 > 100

fen = 0.5+ he/200mm < 1 092 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 fen=1
may be applied.

Shear loading

The design shear resistance is the lower value of

VRd,s
VRa,cp = K - lower value of Ngrgp and Ngq,c

- Steel resistance:

. Concrete pryout resistance:

- Concrete edge resistance: Vidae = Vrac-fa-fa-fnefa-fher-fe

Basic design shear resistance

Design steel resistance Vggs
Hilti technical data

Anchor size M8 M10 M12 M16 M20
v 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 A of k - Nrd,p and K - Ngg,c

k =1for hg <60 mm
k =2for heg 260 mm
a) Ngqgp: Design combined pull-out and concrete cone resistance
Nra,c: Design concrete cone resistance

Design concrete edge resistance Vggc =Vo%gc-fa-fa-fn-fa-fnef-fe

Anchor size | M8 M10 M12 M16 M20

Non-cracked concrete

Vorac kN | 124 | 196 28,2 40,2 46,2

Influencing factors

Influence of concrete strength

COMEEE SEei e e C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

(ENV 206)

fo = (Foxcune/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55

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

1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50

Influence of base material thickness
hic 015 | 03 | 045 | 06 | 075 | 09 | 105 | 1,2 | 135|215
fn= {15 c)}"” <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00

Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
fa=(c/he)™® - (1 +s/[3-¢c])-05

Single Group of two anchors s/hg

anchor | 075[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 | 043|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 |11,32|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
2,50 395 | 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
2,75 456 | 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| 4,96| 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| 5,14| 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| 5:33| 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| 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| 5,30| 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| 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 sy, and the

minimum edge distance Cpjn.

c/hes

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20
fher = 1,38 1,21 1,04 1,22 1,45

Influence of edge distance ¥

c/d 4 6 8 10 15 20 30 40

fo=  (d/c)* 0,77 0,71 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 Cyjn.
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Combined tension and shear loading

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

Precalculated values

Recommended loads can be calculated by dividing the design resistance by an 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.

Design resistance: concrete C 20/25 — fg cupe = 25 N/mm?2

Hilti technical data

Anchor size M8 M10 M12 M16 M20
Embedment depth hes = [mm] 90 110 125 170 205
Base material thickness hy,i,= [mm] 120 150 170 230 270
t |Tensi|e Nrq: Single anchor, no edge effects
@ HIS-(R)N [kN] 11,5 17,2 21,8 37,7 45,1
|Shear Vra: Single anchor, no edge effects, without lever arm

. HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
* = [kN] 8,3 12,8 19,2 35,3 415

Design resistance: concrete C 20/25 — fex cupe = 25 N/mm?2

Hilti technical data

Anchor size M8 M10 M12 M16 M20
Embedment depth hes = [mm] 20 110 125 170 205
Base material thickness hy,i,= [mm] 120 150 170 230 270
Edge distance C = Cmin= [mm] 40 45 55 65 90
¢ |Tensi|e Nrq: Single anchor, min. edge distance (C = Cpin)
& HsRN [kN] 6.1 8.8 113 19,1 255
|Shear Vr4: Single anchor, min. edge distance (C = Cmin) , without lever arm
Q HIS-(R)N [kN] 4,2 5,5 7,6 10,8 17,2
'min

Design resistance: concrete C 20/25 — fex cupe = 25 N/mm?2
(load values are valid for single anchor)

Hilti technical data

Anchor size M8 M10 M12 M16 M20
Embedment depth hes = [mm] 20 110 125 170 205
Base material thickness hpi,= [mm] 120 150 170 230 270
Spacing S = Spin= [Mm] 40 45 55 65 90
¢ |Tensi|e Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Q HIS-(R)N [kN] 7,7 11,2 14,1 23,8 29,9
|Shear Vr4: double anchor, no edge effects, min. spacing (s = Smin) , Wwithout lever arm
. Sun HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
HIS-RN [kN] 8,3 12,8 19,2 35,3 41,5
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Hilti HIT-ICE with rebar

Injection mortar system Benefits
Hilti - suitable for non-cracked concrete
HIT-ICE C 20/25 to C 50/60

296 ml cartridge | - high loading capacity

- suitable for dry and water
saturated concrete

- high corrosion resistant
- odourless resin

- low installation temperature
(range -23 T-32 C)

AN S Sl GrcilBbin BN Statik mixer

rebar BSt 500 S

(=T
Small edge Zigg?
Concrete distance design
and spacing software

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, fe cube = 25 N/mm2

- Installation temperature range -18C to +32C

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

Hilti technical data
Anchor size @8 @10 @12 714 216 @20 @25
Typical embedment depth [mm] 80 90 110 125 125 170 210
Base material thickness [mm] 110 120 145 165 165 220 275

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 — fckcube = 25 N/mm2, anchor rebar BSt 500S

Hilti technical data
Anchor size @8 710 @12 714 716 @20 @25
Tensile Nrym BSt500 S [kN] 20,2 28,3 40,0 51,8 63,6 84,6 105,8
Shear Vrym BSt 500 S [kN] 14,7 23,1 32,6 44,1 57,8 90,3 141,8
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Characteristic resistance: concrete C 20/25 — fek cube = 25 N/mm2, anchor rebar BSt 500 S

Hilti technical data

Anchor size @8 210 @12 @14 716 @20 @25
Tensile Ngy ~ BSt500 S [kN] 15,1 21,2 30,0 38,9 47,7 63,4 79,4
Shear Vg« BSt 500 S [kN] 14,0 22,0 31,0 42,0 55,0 86,0 135,0
Design resistance: concrete C 20/25 — fckcube = 25 N/mm?, anchor rebar BSt 500 S
Hilti technical data

Anchor size @8 210 212 214 216 @20 @225
Tensile Ngg ~ BSt500 S [kN] 7,2 10,1 14,3 18,5 22,7 30,2 37,8
Shear Vg BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0

Recommended loads ¥: conc

rete C 20/25 — fekcube =25 N/mmz?, anchor rebar BSt 500 S

Hilti technical data

Anchor size @8 @10 @12 @14 @16 @20 @25
Tensile Nyec BSt 500 S [kN] 51 7,2 10,2 13,2 16,2 21,6 27,0
Shear Ve BSt 500 S [kN] 6,7 10,5 14,8 20,0 26,2 41,0 64,3

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 HIT-ICE injection mortar 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
temperature

Maximum short term
base material
temperature

Temperature range |

-40 Tto +40 T

+43 C

+70 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 rebar BSt 500S
Hilti technical data

Anchor size @8 @10 @12 214 216 @20 @25

Nominal

tensile BSt500 S [N/mm?] 550 550 550 550 550 550 550
strength f

Yield

[N/mm?] 500 500 500 500 500 500 500

strength f,

Stressed

Cross- BSt 500 S [mm?2] 50,3 78,5 1131 153,9 201,1 314,2 490,9
section Ag

Moment of

resistance BSt500 S [mm3] 50,3 98,2 169,6 269,4 402,1 785,4 1534
w

Material quality

Part Material

rebar Geometry and mechanical properties according to DIN 488-2:1986 or

BSt 500 S E DIN 488-2:2006
Setting

installation equipment

Anchor size @8 @10 @12 214 216 @20 @25
Rotary hammer TE2-TE 16 TE40-TE 70
Other tools compressed air gun or blow out pump, set of cleaning brushes, dispenser

Setting instruction

Dry and water-saturated concrete, hammer drilling
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a)

Mlanual e
caan[ng (A -
",
&7 /: o
ODER/OR/OU/O
Compres
air cleaning

teure, inl

a) Note: Manual cleaning for element sizes d < 16mm and embedment depth he <10 d only!
Brush bore hole with required steel brush HIT-RB

For detailed information on installation see instruction for use given with the package of the product.

Curing time for general conditions

Hilti technical data
Temperature Curing time before anchor Working time in which anchor
of the base material can be fully loaded tgyre can be inserted and adjusted tge

32<C 35 min 1 min

21 C 45 min 2,5 min

16 C 1lh 5 min
4<C 1%h 15 min

-7C 6h 1lh

-18<C 24 h 15h

-23<TC 36 h 15h
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Setting details

Hilti technical data

Anchor size 8 210 @12 @14 716 @20 @25
S'r‘i’ﬁ"k')ﬂa' diameterof 4 fmmy| 12 14 16 18 20 25 32
Effective anchorage h 11 12 12 17 21
and drill hole depth et [mml} 80 90 0 5 5 0 0
Minimum base _ her + 30 mm
material thickness @ mn [MM] =100 mm her + 2 do
Minimum spacing Smin [mm] 40 50 60 70 80 100 125
(';’I"Srt‘;mng;“ edge Cmn  [mm]| 40 50 60 70 80 100 125
Critical spacing for S 2¢
splitting failure cr.sp cnsp

1,0 he forh/he=2,0
Crticaade GSACe (o [a6n, 180 or20> 113

2,26 h forh/hg<1,3 1,6-h,, 2.I26-h.,¢ Carsn
Critical spacing for S 2¢
concrete cone failure "N erN
Critical edge distance
for concrete cone CerN 1.5 hgs

failure @

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

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

b) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond
resistance. The simplified formula given in this table is on the save side.

Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given by
Hilti.

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, TR 029. To avoid this, it is recommended to use the anchor design
software PROFIS anchor)
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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: NRd s

- Combined pull-out and concrete cone resistance:
—_n©
NRd,p =N Rd,p * fB,p * f1,N * f2,N ‘ f3,N * fh,p * fre,N

- Concrete cone resistance: Nrac = N°rac - fa - fin - fon - fan - fan - fren {
. Concrete splitting resistance (only non-cracked concrete): ,
NRd,sp = NORd,c * fB * fl,sp ° fz,sp ° f3,sp ° fh,N * fre,N

Basic design tensile resistance
Design steel resistance Ngq s

Hilti technical data
Anchor size a8 210 @12 214 216 @20 @25
Nras BSt500 S [kN] 20,0 30,7 44,3 60,7 79,3 123,6 192,9
Design combined pull-out and concrete cone resistance
NRd,p = NoRd,p : fB,p : f1,N : fz,N : f3,N : fh,p . fre,N

Hilti technical data
Anchor size a8 210 @12 14 216 @20 @25
UTAEEN Ul i Gl 80 90 110 125 125 170 210
Pet,typ [MM]
NORd,p Temperature range | [kN] 7,2 10,1 14,3 18,5 22,7 30,2 37,8
Design concrete cone resistance Ngrgc = N%rgc - fa - fin - fan - fan - fon - fren
DeSIQn Spllttlng reSIStance NRd’Sp = NORd’C . fB . f]_ysp . fZ,Sp . f3’3p . fh’N . fre’N

Hilti technical data
Anchor size @8 210 @12 @14 716 @20 @25
NORd,C [kN] 17,2 20,5 27,7 33,6 33,6 53,3 73,2

Influencing factors

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

Conaeis Sienell el C 20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fop = (fokcure/25N/Mm2)°>t 1 1,02 1,04 1,06 1,07 1,08 1,09

a) fecuve = CcONcrete compressive strength, measured on cubes with 150 mm side length
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Influence of embedment depth on combined pull-out and concrete cone resistance
fh'p =1 ‘

Influence of concrete strength on concrete cone resistance

Concrete strength designation
(ENV 206)

fs = (Foxcupe/25N/mm2)*2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focuve = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

Influence of embedment depth on concrete cone resistance
fh,N =1

Influence of edge distance

c/Cern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
e s

f]_'N = 0,7 + O,3'C/Ccr'N
fisp = 0,7 +0,3-ClCersp

0,73 | 076 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

fon = 0,5:(1 + clegn)

f2,sp = 015'(1 + C/Ccr,sp)

a) The the edge distance shall not be smaller than the minimum edge distance cn, 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 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing ?
S/Scrn

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

f3,N = 0,5(1 + S/SCFYN)
fasp = 0,5:(1 + S/Scrsp)

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.

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

Influence of reinforcement

her [mm] 80 90 2100
fen = 0.5+ he/200mm < 1 0,92 0,959 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 fen =1
may be applied.
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Shear loading

The design shear resistance is the lower value of

VRd,s

- Steel resistance:
VRa,cp = K - lower value of Ngrqgp and Ngq,c

. Concrete pryout resistance:

- Concrete edge resistance: Vede = VoRd,c g fg-fn-fa-fher-fec

Basic design shear resistance

Design steel resistance Vgg s

Hilti technical data

Anchor size 8 210 @12 714 716 @20 @25
Vras BSt500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Design concrete pryout resistance Vgq,cp = lower value A of k - Nrd,p and K - Ngg,c
k=2
a) Nggp: Design combined pull-out and concrete cone resistance
Nrg,c: Design concrete cone resistance
Design concrete edge resistance Vggc =V rac-fa-fa-fn-fa-frer-fe
Anchor size | 28 | 210 | @12 214 | @16 @20 | @25
Non-cracked concrete
Vorac kN | 59 | 86 | 116 | 150 18,7 27,0 39,2
Influencing factors
Influence of concrete strength
SO S ED Sl C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fg = (Foxcube/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fecuve = CcONcrete compressive strength, measured on cubes with 150 mm side length
Influence of angle between load applied and the direction perpendicular to the free edge
0° 10° 20° 30° 40° 50° 60° 70° 80° | 290°

Angle 3

124 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50

1 1,01 | 1,05 | 1,13

Influence of base material thickness

h/c 015 | 0,3 | 045 | 06 [ 075 | 09 | 1,05 | 12 | 1,35 | 21,5

fn= {n@5-c)}¥? <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
705
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Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
f4=(c/he)™ - (1 +s/[3-¢c])-05

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
1,75 232 | 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
2,75 456 | 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| 451| 4,73| 4,96| 5,18| 541| 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| 5,14| 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| 5,33| 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 9,55 | 5,04| 5,30| 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| 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 Smin, and the

minimum edge distance Cpjn.

c/hes

Influence of embedment depth
Anchor size @8 @10 @12 @14 @16 @20 @25
frer= 0,05 - (he / d)™® 2,39 2,00 2,07 1,98 1,58 1,82 1,79

Influence of edge distance

c/d 4 6 8 10 15 20 30 40
f.=  (d/c)*® 0,77 0,71 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 Cpyjn.

Combined tension and shear loading

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

Precalculated values

Recommended loads can be calculated by dividing the design resistance by an 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.
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Design resistance: concrete C 20/25 — fe cupe = 25 N/mm?2

Hilti technical data

Anchor size a8 710 @12 14 716 @20 @25
Embedment depth Netiyp = [Mm] 80 90 110 125 125 170 210
Base material thickness hy,i,= [mm] 110 120 142 161 165 220 274
§ |Tensi|e Nrq: Single anchor, no edge effects
‘ BSt 500 S [kN] 7,2 10,1 14,3 18,5 22,7 30,2 37,8

|Shear Vra: Single anchor, no edge effects, without lever arm

”’ BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0

Design resistance: concrete C 20/25 — fe cube = 25 N/mm?2

Hilti technical data

Anchor size a8 210 12 214 16 @20 @25
Embedment depth Netiyp = [Mm] 80 90 110 125 125 170 210
Base material thickness hy,i,= [mm] 110 120 142 161 165 220 274
Edge distance C = Cmin= [mm] 40 50 60 70 80 100 125
¢ |Tensi|e Nrq: Single anchor, min. edge distance (¢ = Cpin)
‘ BSt 500 S [kN] 4,6 6,4 9,2 12,0 14,4 20,5 27,2
|Shear Vr4: Single anchor, min. edge distance (¢ = cmin) , Without lever arm
*.’: BSt 500 S [kN] 3,7 53 7,3 9,5 11,5 17,2 25,0

Design resistance: concrete C 20/25 — fex cupe = 25 N/mm?2
(load values are valid for single anchor)

Hilti technical data

Anchor size @8 210 @12 714 216 @20 @25

Embedment depth Neryp = [MmM] 80 90 110 125 125 170 210

Base material thickness hpy,= [mm] 110 120 142 161 165 220 274

Spacing S = Spin= [Mm] 40 50 60 70 80 100 125
¢ |Tensi|e Nrq: double anchor, no edge effects, min. spacing (S = Smin)

@- BSt 500 S [kN] 5,2 7,2 10,1 13,0 15,5 21,5 27,6

min

|Shear Vr4: double anchor, no edge effects, min. spacing (s = Smin) , without lever arm

3 Smn‘
7 Bstsos kN] | 9,3 14,7 20,7 28,0 36,7 50,6 63,4
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