Hilti HIT-HY 150 MAX

with HIT-TZ

Hilti HIT-HY 150 MAX with HIT-TZ

Injection mortar system Benefits
Hilti HIT- - suitable for cracked and non-
HY 150 MAX cracked concrete C 20/25 to
330 ml foil pack C 50/60
(also available - hammer drilled and diamond
as 500 ml cored bore holes

Hilti HIT-HY 150 MAX Hiltl HIT-HY 150 Max 1) and 1400 ml - hlgh Ioading Capacity

foil pack)

- suitable for dry and water
saturated concrete

Statik mixer - under water application
- No cleaning required

HIT-TZ
HIT-RTZ rod

Ad | D
316 | I

European

Tensile Corrosion . CE Anchor
Concrete . Technical . .
zone resistance conformity design
Approval software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-04/0084 / 2009-12-09

a) All data given in this section according ETA-04/0084, issue 2009-12-09.

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
- Embedment depth, as specified in the table
- One anchor material, as specified in the tables
- Concrete C 20/25, fek cube = 25 N/mm?
- Temperate range |
(min. base material temperature -40°C, max. long term/short term base material temperature: +50°C/80°C)
- Installation temperature range +5°C to +40°C
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Hilti HIT-HY 150 MAX
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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] 55 65 75 90 120
Base material thickness [mm] 110 130 150 180 240
Mean ultimate resistance ®: concrete C 20/25 — fek.cube = 25 N/mm2, anchor HIT-TZ
Anchor size | mMe | M0 | wm12 | M6 | M20
Non-cracked concrete

Tensile Ngym HIT-TZ [kN] 21,3 26,7 33,3 57,5 88,5
Shear Vgym  HIT-TZ [kN] 11,6 17,9 26,3 49,4 77,7
Cracked concrete

Tensile Ngym HIT-TZ [kN] 12,0 21,3 26,7 40,0 53,3
Shear Vgym  HIT-TZ [kN] 12,0 17,9 26,3 49,4 77,7
Characteristic resistance: concrete C 20/25 — fck cube =25 N/mm2, anchor HIT-TZ
Anchor size | mMe | M0 | wm12 | M6 | M20
Non-cracked concrete

Tensile Ngg HIT-TZ [kN] 16,0 20,0 25,0 43,1 66,4
Shear Vg HIT-TZ [kN] 11,0 17,0 25,0 47,0 74,0
Cracked concrete

Tensile Ngg HIT-TZ [kN] 9,0 16,0 20,0 30,0 40,0
Shear Vg HIT-TZ [kN] 9,0 17,0 25,0 47,0 74,0
Design resistance: concrete C 20/25 — fck cube = 25 N/mm?2, anchor HIT-TZ

Anchor size | M8 | M0 | wm12 | wmie | M20
Non-cracked concrete

Tensile Ngq HIT-TZ [kN] 10,7 13,3 16,7 28,7 44,3
Shear Vggq HIT-TZ [kN] 8,8 13,6 20,0 37,6 59,2
Cracked concrete

Tensile Ngq HIT-TZ [kN] 6,0 10,7 13,3 20,0 26,7
Shear Vggq HIT-TZ [kN] 6,0 13,6 20,0 37,6 53,3
Recommended loads ?: concrete C 20/25 — fe cuve = 25 N/mm2, anchor HIT-TZ

Anchor size | M8 | M0 | wm12 | M6 | M20
Non-cracked concrete

Tensile N  HIT-TZ [kN] 7,6 9,5 11,9 20,5 31,6
Shear Ve HIT-TZ [kN] 6,3 9,7 14,3 26,9 42,3
Cracked concrete

Tensile N  HIT-TZ [kN] 4,3 7,6 9,5 14,3 19,0
Shear Ve HIT-TZ [kN] 4,3 9,7 14,3 26,9 38,1

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.
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Service temperature range

Hilti HIT-HY 150 MAX injection mortar with anchor rod HIT-TZ 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 °C to +80 °C

+50 °C

+80 °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.

Materials

Mechanical properties of HIT-(R)TZ

Anchor size M8 M10 M12 M16 M20
Nom_:nal HIT-TZ [N/mm?] 600 600 600 600 600
tensile

strength f,,  HIT-RTZ [N/mm2] 600 600 600 600 600
Yield HIT-TZ [N/mm2] 480 480 480 480 480
strength fyx ~ HIT-RTZ [N/mm2] 480 480 480 480 480
Stressed

cross- HIT-TZ [mm?] 36,6 58,0 84,3 157 245
section Ag

Moment of \r 1 [mm2] 31,9 62,5 109,7 278 542
resistance W

Material quality

Part Material

HIT-TZ C-steel coId_formed

steel galvanized > 5um
stainless steel cold formed

HIT-RTZ 1.4404 and 1.4401
Anchor dimensions

Anchor size M8 M10 M12 M16 M20
HIT-(R)TZ M8x55 M10x65 M12x75 M16x90 M20x120
Anchor embedment depth [mm] 55 65 75 90 120
Setting

installation equipment

Anchor size M8 M10 M12 M16 M20
Rotary hammer TE2-TE 16 TE40-TE 70
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Hilti HIT-HY 150 MAX

with HIT-TZ

Setting instruction

Dry, water-saturated concrete, under water, hammer drilling and diamond coring

*3, \\\\ N \\\\\\\\\\

Hilti HIT-HY 150 A [ AR

o e [ Ry
Hilti HIT-HY 150 MAX MR

1. Diamond coring is permissible only when the Hilti DD EC-1 diamond core drilling machine and the
corresponding DD-C core bit are used.

2. Check the setting depth and compress the drilling dust. It is not necessary to clean the hole.

3. For use with Hilti HIT-HY 150 / Hilti HIT-HY 150 MAX. Read the instructions before use.

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

Curing time for general conditions

Temperature Curing time before anchor
of the base material can be fully loaded tgy e
30°Cto40°C 30 min
20°Cto<30°C 30 min
5°Cto <20 °C 60 min
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Hilti HIT-HY 150 MAX
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Setting details

Anchor size M8 M10 M12 M16 M20
Nominal diameter of
dril bt do [mm] 10 12 14 18 22
Diameter of element d [mm] 8 10 12 16 20
Effective anchorage
depth e [mm] 55 65 75 90 120
Drill hole depth ho [mm] 60 70 80 95 125
Minimum base _a)
material thickness Nmin [mm] 110 130 150 180 240
Diameter of clearance
hole in the fixture o [mm] 9 12 14 18 22
Non cracked concrete
Minimum spacing Smin [mm] 40 50 55 70 80
for c [mm] 50 70 75 80 90
Minimum edge
distance Crmin [mm] 40 50 55 70 80
for s [mm] 70 80 85 85 90
Cracked concrete
Minimum spacing Smin [mm] 40 60 70 80 100
for c [mm] 65 85 100 100 120
Minimum edge
distance Cmin [mm] 50 60 70 80 100
for s [mm] 80 120 130 140 150
Critical spacing for

pacing Sersp  [MM] 2 Cersp

splitting failure
Critical edge distance

for splitting failure Carsp  [mm] 2 hes

Critical spacing fpr S 2c

concrete cone failure  ~°"N erN

Critical edge distance

for concrete cone CerN 1,5 hgs

failure

Torque moment Tinst [Nm] 12 | 23 40 70 130

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

a) h: base material thickness (h = hp;,)

564 10/ 2012



Hilti HIT-HY 150 MAX
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Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according data given in

ETA-04/0084, issue 2009-12-09.
= 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
NRd,p =N Rd,p * fB,p . fh,p

- Concrete cone resistance: Nggc = NORd,C cfg e fan-fon: fan: fan e fren

. Concrete splitting resistance (only non-cracked concrete):
— a0
NRd,sp =N Rd,c * fB ° fl,sp . f2,sp ° f3,sp . fh,sp ° fre,N

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size M8 M10 M12 M16 M20
Nras HIT-TZ [kN] 14,7 23,3 34,0 62,7 98,0
Design combined pull-out and concrete cone resistance Ngq,p = NoRd,p “fep -« fhp
Anchor size M8 M10 M12 M16 M20
Embedment depth he [mm] 55 65 75 90 120
Non-cracked concrete

N4, Temperature range | [kN] | 10,7 | 13,3 ‘ 16,7 | 28,7 ‘ 44,3
Cracked concrete

N’qp, Temperature range | [kN] | 6,0 | 107 | 133 | 200 | 267
Design concrete cone resistance ® Nrgc = N%Rac - fa - fin - fan - fan - fan - fren

Design splitting resistance Ngrg,sp = Norac - fa - frn - f1,sp * fasp * fasp « fren

Anchor size M8 M10 M12 M16 M20
NORd,c Non cracked concrete [KN] 13,7 17,6 21,9 28,7 44,3
NORd,C Cracked concrete [kN] 9,8 12,6 15,6 20,5 31,5
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Influencing factors

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

Concrete strength designation
(ENV 206)

fop =  (foxcure/25N/mm2)°* 2 1 1,02 1,04 1,06 1,07 1,08 1,09
a) fwcube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

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

fh,p = helh ef,typ

Influence of concrete strength on concrete cone resistance

Concrete strength designation
(ENV 206)

fo = (focupe/25N/mm2)H? @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

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

fl,N = 0,7+ O,3'C/CcryN
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 = 051+ C/Ccr,N)

fosp = 0,5:(1 + ClCqrsp)

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 | 0,75 | 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/Scrsp
fS,N = 015’(1 + S/Scr,N)
fs3sp = 0,5:(1 + S/Sersp)

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 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of embedment depth on concrete cone resistance

fan = (hef/hef,typ)l'5

Influence of reinforcement

hes [mm] 80 90 2100
fen = 0,5 + he/200mm < 1 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.
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Shear loading

The design shear resistance is the lower value of

VRd,s
VRa,cp = K - lower value of Ngqg, and Ngqc

- Steel resistance:

. Concrete pryout resistance:

- Concrete edge resistance: VRae = VORd,C fg-fg-fp-fa

Basic design shear resistance

Design steel resistance Vgg s
Anchor size M8 M10 M12 M16 M20
Vras HIT-(R)TZ [kN] 8,8 13,6 20,0 37,6 59,2

Design concrete pryout resistance Vgq,cp = lower value® of k - NRrd,p and K - Nrdc

k =1 for heg <60 mm
k =2 for hg 2 60 mm

a)

Design concrete edge resistance ? Vrge = Vrac - fa - fr - - fa

Nra,p: Design combined pull-out and concrete cone resistance
Nra,c: Design concrete cone resistance

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M8 | M10 | M12 | M16 | M20
Vrac [KN] 31 | 45 | 61 | 85 | 134 | 16 | 24 | 31 | 50 | 69
a) For anchor groups only the anchors close to the edge must be considered.
Influencing factors
Influence of concrete strength
Concrete strength designation C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (focupe/25N/mm2)H2 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucube = CONCrete compressive strength, measured on cubes with 150 mm side length
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°
A
|- | L
g . (sina, Y ’ 1 1,010 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosa, ) + v
2,5
Influence of base material thickness
h/c 015 | 03 (045 | 06 (075 | 09 | 105 | 12 | 135 | 215
fn= {15 -c)}?® <1 0,22 | 0,34 | 0,45 | 0,54 | 0,63 | 0,71 | 0,79 | 0,86 | 0,93 | 1,00
567
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Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
fa=(c/he)'®- (L +s/[3-¢c])-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 10,84|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
1,50 184 1107122138 153|1,68| 184|184 184|184|184|184|184|184| 184|184
1,75 232 1132|149|165|1,82|198| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159|1,77|194]| 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 1188|206 225|2/44| 2,63| 281| 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|257|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 |249| 269|290 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| 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|4,90| 515| 541| 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| 557| 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 Cpj,.

C/hef

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 cube = 25 N/mm?2

Anchor size M8 M10 M12 M16 M20
Embedment depth hes = [mMm] 55 65 75 90 120
Base material thickness hpi,= [mm] 110 130 150 180 240

Tensile Nrq: single anchor, no edge effects
Non-cracked concrete

¢ |HT-R)TZ N | 1207 | 183 | 167 | 287 | 443
b Cracked concrete
U HT-R)TZ k| 60 | 107 | 133 | 200 | 267

Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete

HIT-(R)TZ «ag| 88 | 136 | 200 | 376 | 592
2 - Cracked concrete
U HIT-R)TZ kag| eo | 136 | 200 | 376 | 533

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

Anchor size M8 M10 M12 M16 M20
Embedment depth her = [mm] 55 65 75 90 120
Base material thickness hp,= [mm] 110 130 150 180 240

Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete

Crmin [mm] 50 60 70 80 100

HIT-(R)TZ [kN] 6,5 8,2 10,3 17,3 25,9
{ Cracked concrete

Crmin [mm] 40 50 55 70 80

HIT-(R)TZ [kN] 3,3 6,0 7.4 11,3 14,2

Shear Vgq: single anchor, min. edge distance (¢ = cnin) , Without lever arm
Non-cracked concrete

Crmin [mm] 50 60 70 80 100
HIT-(R)TZ [kN] 3,1 45 6,1 8,5 13,4
Cracked concrete
<8 7 [Cmin [mm] 40 50 55 70 80
- Cu HIT-(R)TZ [kN] 1,6 2,4 31 5,0 6,9
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Design resistance: concrete C 20/25 — fe cube = 25 N/mm?2
(load values are valid for single anchor)

Anchor size M8 M10 M12 M16 M20
Embedment depth hes = [mMm] 55 65 75 90 120
Base material thickness hpi,= [mm] 110 130 150 180 240

Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete

Smin [mm] 40 60 70 80 100
HIT-(R)TZ [kN] 6,3 8,2 10,3 17,6 26,7
¢ Cracked concrete
a®. |Smin [mm] 40 50 55 70 80
B Smn |HIT-(R)TZ [kN] 3,5 6,4 7,9 11,9 15,6

Shear Vgq: double anchor, no edge effects, min. spacing (s = smin) , without lever arm
Non-cracked concrete

Smin [mm] 40 60 70 80 100
HIT-(R)TZ [kN] 6,6 13,6 20,0 37,3 56,5
Cracked concrete

&lf\i{i_?smi:’ Smin [mm] 40 50 55 70 80
HIT-(R)TZ [kN] 3,7 13,4 16,6 25,2 32,6

570 10/ 2012



Hilti HIT-HY 150 MAX

with HIT-TZ

10/ 2012 571



Hilti HIT-HY 150 MAX

with HIT-V / HAS

Hilti HIT-HY 150 MAX with HIT-V /| HAS

Injection mortar system

Benefits

Hilti HIT-HY 150 MAX

Hilti HIT-

HY 150 MAX
330 ml foil pack
(also available
as 500 mi

and 1400 ml
foil pack)

Hilti HIT-HY 150 MAX 'r__

Static mixer

HAS rods
HAS-R rods
HAS-HCR rods

HAS-E rods
HAS-E-R rods

HIT-V rods

HIT-V-R rods
HIT-V-HCR rods

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

suitable for dry and water
saturated concrete

high loading capacity

rapid curing

small edge distance and anchor
spacing possible

large diameter applications

high corrosion resistant

in service temperature range up
to 120°C short term/
72°C long term

manual cleaning for anchor size
M8 to M16 and embedment depth
hes < 10d for non-cracked
concrete only

embedment depth range:

from 60 ... 160 mm for M8
to 120 ... 600 mm for M30

A4 | |[HCR

316 | |highMo [I:DE
. . PROFIS
Tensile S”?a” edge Variable Corrosion ngh Europ(_aan CE Anchor
Concrete distance embedment . corrosion Technical . )
zone . resistance . conformity design
and spacing depth resistance Approval
software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-08/0352 / 2010-04-01
Fire test report MFPA, Leipzig GS 3.2/09-121 A / 2011-08-19

a) All data given in this section according ETA-08/0352 issue 2010-04-01.
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Hilti HIT-HY 150 MAX

with HIS-(R)N

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, fex cupe = 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 -10°C to +40°C

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 M27 M30
Typical embedment depth hgs [mm] 80 90 110 125 170 210 240 270

Base material thickness h [mm] 110 120 140 165 220 270 300 340

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 , anchor HIT-V 5.8

Anchor size | Mg [ m10 | mM12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tensile Ngrym HIT-V 5.8 [kN] 18,9 30,5 441 83,0 129,2 185,9 241,5 288,4
Shear Vrym HIT-V 5.8 [kN] 9,5 15,8 22,1 41,0 64,1 92,4 120,8 147,0
Cracked concrete

Tensile Ngrym HIT-V 5.8 [kN] - 20,7 30,4 50,3 85,5 126,7 - -
Shear Vg,m  HIT-V5.8 [kN] - 15,8 22,1 41,0 64,1 92,4 - -

Characteristic resistance: concrete C 20/25, anchor HIT-V 5.8

Anchor size | M8 | mM10 | M12 | mM16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tensile Ngy HIT-V 5.8 [kN] 18,0 29,0 42,0 70,6 111,9 | 153,7 | 187,8 | 216,3
Shear Vg HIT-V 5.8 [kN] 9,0 15,0 21,0 39,0 61,0 88,0 115,0 | 140,0
Cracked concrete

Tensile Ngy HIT-V 5.8 [kN] - 15,6 22,8 37,7 64,1 95,0 - -
Shear Vg HIT-V 5.8 [kN] - 15,0 21,0 39,0 61,0 88,0 - -

Design resistance: concrete C 20/25, anchor HIT-V 5.8

Anchor size | M8 | M0 | mM12 | mM16 | M20 | M24 | m27 | Mm30
Non-cracked concrete

Tensile Ngq HIT-V 5.8 [kN] 12,0 19,3 28,0 47,1 74,6 102,5 125,2 120,2
Shear Vggq HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
Cracked concrete

Tensile Ngq HIT-V 5.8 [kN] - 10,4 15,2 25,1 42,7 63,3 - -
Shear Vgq HIT-V 5.8 [KN] - 12,0 16,8 31,2 48,8 70,4 - -
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Recommended loads ®: concrete C 20/25 , anchor HIT-V 5.8

Anchor size M8 | M10 | mM12 | mM16 | M20 | m24 | mM27 | M30
Non-cracked concrete

Tensile Niec HIT-V 5.8 [kN] 8,6 13,8 20,0 33,6 53,3 73,2 89,4 85,8
Shear Ve HIT-V 5.8 [kN] 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
Cracked concrete

Tensile Nyec HIT-V 5.8 [kN] - 7,4 10,9 18,0 30,5 45,2 - -
Shear Vg HIT-V 5.8 [kN] - 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-HY 150 MAX 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.

Base material Maximum long term Maximum short term
Temperature range base material base material
temperature
temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
Temperature range lll -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.

Materials

Mechanical properties of HIT-V / HAS

Anchor size M8 M10 M12 M16 M20 | M24 | M27 | M30

_ HIT-VIHAS 5.8 [N/mm?] | 500 500 500 500 500 500 500 500

t’i‘;‘::ga' HIT-V/HAS 8.8 [N/mm2] | 800 800 800 800 800 800 800 800

strength £, HTVHAS-R  [N/mm?] | 700 700 700 700 700 700 500 500
HIT-VIHAS -HCR [N/mm?] | 800 800 800 800 800 700 700 700
HIT-V/HAS 5.8 [N/mm2] | 400 400 400 400 400 400 400 400

Yield HIT-V/HAS 8.8 [N/mm2] | 640 640 640 640 640 640 640 640

strength fyc HIT-VHAS-R  [N/mm2?]| 450 450 450 450 450 450 210 210
HIT-V/HAS -HCR [N/mm2] | 600 600 600 600 600 400 400 400

Stressed  HAS [mm2] 32,8 | 52,3 76,2 144 225 324 427 519

Se"ft.i,n A, HIT-V [mm2] 366 | 580 | 84,3 157 245 353 459 561

Moment of HaAs [mm3] 270 | 541 | 938 244 474 809 1274 | 1706

resistance

W HIT-V [mm3] 31,2 | 623 109 277 541 935 1387 | 1874

574
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Hilti HIT-HY 150 MAX

with HIS-(R)N

Material quality

HAS 5.8: M8 — M24

Part Material
Threaded rod Strength class 5.8, As > 8% ductile
HIT-V(F), steel galvanized =2 5 ym,

(F) hot dipped galvanized = 45 um,

Threaded rod
HIT-V(F),
HAS 8.8 M27 — M30

Strength class 8.8, As > 8% ductile
steel galvanized 2 5 ym,
(F) hot dipped galvanized = 45 pym,

Threaded rod
HIT-V-R, HAS-R

Stainless steel grade A4, As > 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
HIT-V-HCR, HAS-HCR

High corrosion resistant steel, 1.4529; 1.4565
strength < M20: R, = 800 N/mm?, Ry, = 640 N/mm?, As > 8% ductile
M24 to M30: Ry, = 700 N/mm?, R, 0., = 400 N/mm?, As > 8% ductile

Steel galvanized, hot dipped galvanized,

Yggsgggg 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 uym,
hot dipped galvanized = 45 um,
gkltlso 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

Anchor dimensions

HIT-V, HIT-V-R, HIT-V-HCR

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Anchor rod o S 3 & R 3 S N

< X j: < > S R X
HAS, HAS-R, HAS-HCR °§ S & & S 3 < S
HAS-E, HAS-E-R s s s s s s s
Embedment depth her  [mm] 80 90 110 125 170 210 240 270
Anchor rod

Anchor rods HIT-V (-R / -HCR) are available in variable length

Setting

installation equipment

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

Other tools

compressed air gun or blow out pump, set of cleaning brushes, dispenser
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Setting instruction

Dry and water-saturated concrete, hammer drilling

weillingaid | %

Manual
cleaning

a)

Compressed
air cleaning

iL
a) Note: Manual cleaning for non-cracked concrete, element sizes d < 16mm and embedment depth
hes <10 d only!

b) Note: Extension and piston plug needed for overhead installation and/or embedment depth > 250mm!
For detailed information on installation see instruction for use given with the package of the product.
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Hilti HIT-HY 150 MAX

with HIS-(R)N

Working time, Curing time

Temperature Working time Curing time

of the base material Tgy tgel e
-10°C<Tgy< -5°C 180 min 12 h
5°C<Tgu< 0°C 40 min 4 h
0°C<Tgu< 5°C 20 min 2h
5°C<Tgu< 20°C 8 min 1h

20°C<Tgu< 30°C 5 min 30 min

30°C<Tgu< 40°C 2 min 30 min

Setting details

Marking of the
/ embedment depth

/
S
/
/
s e
/
7
e
S
v
e —
P P o | -
s ©
v /V( =————
4 4 ;S
// - // / s Ve e
% s, s s s
-/, s e 7/ s 7
e / /7 /7 /
7 4 s s s
s SN S v
/ < Sy s / s
a4 va

Bore hole depth hy = anchorage depth hg

Fixture
Thickness t;y

Thickness of concrete member h
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Setting details

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
g‘r‘i’l[”b'ir;a' diameterof " rmmp| 10 12 14 18 24 28 30 35
Ef_fltleﬁti\lfe gm?ﬁdment gnd Netmin  [MM]| 60 60 70 80 90 100 110 120
rill hole depth range
for HIT-V Netmax  [MmM] 160 200 240 320 400 480 540 600
Effective anchorage and
drill hole depth hes [mm] 80 90 110 125 170 210 240 270
for HAS
Minimum base . her + 30 mm
material thickness hmin MM} > 100 mm her + 2 do
E(')?er"iﬁtﬁ:eo;i;t'ﬁf‘éa”ce & [mm]| 9 12 14 18 22 26 30 33
Torque moment Tmax” [Nm]| 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm] 40 50 60 80 100 120 135 150
(';’I"Sr:;”;gg“ edge Con [mm]| 40 50 60 80 100 | 120 | 135 | 150
Critical spacing
for splitting failure Sersp  [mm] 2 Corsp

h/h,

1,0 hg forh/hg 22,0

2,0
Critical edge distance
for splitting failore O Cersp [mm]| 46 her- 1.8 for2,0>h/he>13 44

2,26 hef fOI’ h / hef S 1,3 1|0-hﬂ 2|26-he‘. ccl.sp

Critical spacing for
concrete cone failure >N [mm] 2 Carn
Critical edge distance
;orl congrete cone CerN [mm] 1,5 hes
ailure

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

a) Embedment depth range: hetmin < Ner < et max

b) Maximum recommended torque moment to avoid splitting failure during installation with minimum spacing
and/or edge distance.

¢) h: base material thickness (h = h,;i,), her: embedment depth

d) 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.
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Hilti HIT-HY 150 MAX

with HIS-(R)N

Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given in
ETA-08/0352, issue 2010-04-01.
= 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: Nrd.s

- Combined pull-out and concrete cone resistance:
— a0
NRd,p =N Rd,p * fB,p * f1,N * f2,N * fS,N * fh,p * fre,N

- Concrete cone resistance: Nrge = NORd,c <fg - foin-fon:fan: fan e fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c -fg - f1,s,p . f2,s,p . fs,sp . fh,N . fre,N

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS 5.8 [kN] 11,3 17,3 25,3 48,0 74,7 106,7 - -

HIT-V 5.8 [kN] 12,0 19,3 28,0 52,7 82,0 118,0 | 153,3 | 187,3

HAS 8.8 [kN] - - - - - - 231,3 | 281,3

N HIT-V 8.8 [kN] 19,3 30,7 447 84,0 130,7 | 188,0 | 244,7 | 299,3

Rds  HAS (-BE)-R [kN] 12,3 19,8 28,3 54,0 84,0 119,8 75,9 92,0

HIT-V-R [kN] 13,9 21,9 31,6 58,8 92,0 132,1 80,4 98,3

HAS (-E)-HCR [kN] 18,0 28,0 40,7 76,7 120,0 | 106,7 | 144,8 | 175,7

HIT-V-HCR [kN] 19,3 30,7 44,7 84,0 130,7 | 117,6 | 152,9 | 187,1
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Design combined pull-out and concrete cone resistance
— O
Nrdp = Nrap - fBp - fan - fon-fan - fhp - fren

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Iyp_";]a' SR R 80 90 110 | 125 | 170 | 210 | 240 | 270
ef = Heftyp [mm]

Non-cracked concrete

NORd,p Temperature range | [KN] 15,6 22,0 32,3 54,5 85,5 116,12 | 135,7 | 120,2

NORd,p Temperature range [I  [kN] 13,4 18,8 27,6 50,3 78,3 105,6 | 122,1 99,0

NORd,p Temperature range Il [KN] 8,9 12,6 18,4 29,3 46,3 63,3 74,6 63,6

Cracked concrete

NORd,p Temperature range | [KN] - 10,4 15,2 25,1 42,7 63,3 - -

NORd,p Temperature range Il [KN] - 8,5 13,8 23,0 42,7 63,3 - -

NORd,p Temperature range Ill  [KN] - 5,7 8,3 14,7 24,9 42,2 - -

Design concrete cone resistance Nrgc = NORd,C -fg-fin-fon-fan-Thn- fren

Design splitting resistance 3 NRd,sp = NORd,C fe - fisp-Tasp-fasp-fhn-:fren

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

NORd,C Non-cracked concrete [kN] 20,1 24,0 32,4 47,1 74,6 102,5 125,2 124,5

N°kq. Cracked concrete [KN] - 20,5 27,7 33,5 53,2 73,0 - -

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 C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop = (foxoue/25N/Mm2)°° 2 1,00 1,02 1,04 1,06 1,07 1,08 1,09

a)

fekcube = 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 = helh ef,typ

Influence of concrete strength on concrete cone resistance

Concrete strength designation C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (forcupe/25N/mm2)°% 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucube = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance ?
c/Cer N
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cersp
fl,N = 0,7+ O,3'C/CcrN <1
’ 0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
f1.sp 0,7+0,3-Clcgrgp <1
fqu = 0,51 +clcgn) <1
’ 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fosp = 0,5-(1 +cClegsp) <1
a) The edge distance shall not be smaller than the minimum edge distance c.;,. These influencing factors must

be considered for every edge distance smaller than the critical edge distance.
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Hilti HIT-HY 150 MAX

with HIS-(R)N

Influence of anchor spacing @

S/Ser N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/S¢r sp
fng = 015'(1+S/Scr,N) <1

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1 +S/Sersp) <1

a) The anchor spacing shall not be smaller than the minimum anchor spacing s,. This influencing factor must
be considered for every anchor spacing.

Influence of embedment depth on concrete cone resistance
fh,N = (hef/hef,typ)l’5

Influence of reinforcement
het [Mm] 40 50 60 70 80 90 2100
fen = 0,5 + he/200mm < 1 0,79 0,759 0,89 0,852 0,92 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 2 100 mm, then a factor fn = 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 Ngqp and Ngg c

- Concrete edge resistance: VRae = VORd,C g fo-fp-fafher-fe

Basic design shear resistance

Design steel resistance Vgg s

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS 5.8 [kN] 6,8 10,4 15,2 28,8 44,8 64,0 - -

HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0

HAS 8.8 [kN] - - - - - - 139,2 | 168,8

V HIT-V 8.8 [kN] 12,0 18,4 27,2 50,4 78,4 112,8 | 147,2 | 179,2

RS HAS (-BE)-R [kN] 7,7 12,2 17,3 32,7 50,6 71,8 45,8 55,5

HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8

HAS (-E)-HCR [kN] 10,4 16,8 24,8 46,4 72,0 64,0 86,9 105,7

HIT-V-HCR [kN] 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112,0

Design concrete pryout resistance Vgq,cp = lower value?® of k - NRrd,p and K - Nrdc

k =2 for hg 2 60 mm

a) Nggp: Design combined pull-out and concrete cone resistance
Nra,c: Design concrete cone resistance
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Design concrete edge resistance Vggc

=Vrac o fo-fn-fafher-fe

Anchor size | M8 | M0 | mM12 | mM16 | M20 | mM24 | m27 | Mm30
Non-cracked concrete

Vorac kN] | 59 | 86 | 116 | 187 | 270 | 366 | 445 | 530
Cracked concrete

Ve kN | - | 61 | 82 [ 182 | 192 | 259 | 315 | -

Influencing factors

Influence of concrete strength

CEMEEs SMEmgin CEsigReton C 20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)

fo = (foxcupe/25N/mm2)t2 @ 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

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°
Vi
fo | !
! . (sing, B 1 | 101|105 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosa, )’ +
25
Influence of base material thickness
h/c 015 | 03 | 045 | 06 | 075 | 09 | 105 | 1,2 | 1,35 | 21,5
fn= {h/(1,5-c)}"* <1 0,32 | 0,45 | 055 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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Hilti HIT-HY 150 MAX
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Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
fa=(c/he)'®- (L +s/[3-¢c])-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 10,84|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
1,50 184 1107122138 153|1,68| 184|184 184|184|184|184|184|184| 184|184
1,75 232 1132|149|165|1,82|198| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159|1,77|194]| 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 1188|206 225|2/44| 2,63| 281| 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|257|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 |249| 269|290 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| 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|4,90| 515| 541| 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| 557| 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 Cp;n.

C/hef

Influence of embedment depth

he/d 4 4,5 5 6 7 8 9 10 11
fret= 0,05 (het / d)-® 051 | 063 | 0,75 | 1,01 | 1,31 | 1,64 | 2,00 | 2,39 | 281
he/d 12 13 14 15 16 17 18 19 20
frer= 0,05 (her /) 325 | 3,72 | 421 | 473 | 527 | 584 | 6,42 | 7,04 | 7,67

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 cyn.

Combined TENSION and SHEAR loading

For combined tension and shear loading see section “Anchor Design”.
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Hilti HIT-HY 150 MAX

with HIT-V / HAS

Precalculated values — design resistance values

All data applies to:

- non-cracked concrete C 20/25 — fy cupe =25 N/mm?2

- temperature range | (see service temperature range)
- minimum thickness of base material

- no effects of dense reinforcement

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 — fek cube = 25 N/mm2 - minimum embedment depth
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Net = hetmin ~ [Mm] 60 60 70 80 90 100 110 120
Base material thickness  h= hmn  [mm] 100 100 100 116 138 156 170 190
Tensile Nrq: single anchor, no edge effects
Non-cracked concrete
HIT-v5.8/8.8
HIT-V-R /-HCR

f Cracked concrete
<8 |HIT-V58/8.8
" IHIT-V-R / -HCR
Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete

[KN] 11,7 13,0 16,4 24,1 28,7 33,7 38,8 36,9

[kN] - 6,9 9,7 16,1 20,5 24,0 - -

HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 67,3 77,7 88,5
HIT-V 8.8 [kN] 12,0 18,4 27,2 48,2 57,5 67,3 77,7 88,5
HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 67,3 48,3 58,8
HIT-V-HCR [kN] 12,0 18,4 27,2 48,2 57,5 67,3 77,7 88,5
Cracked concrete
HIT-V 5.8 [kN] - 12,0 16,8 31,2 41,0 48,0 - -
HIT-V 8.8 [kN] - 13,8 19,4 32,2 41,0 48,0 - -
-8 .~ [HIT-V-R [kN] - 12,8 19,2 32,2 41,0 48,0 - -
. HIT-V-HCR [kN] - 13,8 19,4 32,2 41,0 48,0 - -
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Design resistance: concrete C 20/25 — fek cube = 25 N/mm2 - minimum embedment depth

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Ref = Netmin ~ [MM] 60 60 70 80 90 100 110 120
Base material thickness  h=hmin  [mm] 100 100 100 116 138 156 170 190
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150

Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete
HIT-V5.8/8.8

HIT-V-R / -HCR [kN] 7,1 8,5 9,7 15,4 20,3 25,3 29,4 28,9
f Cracked concrete
VAN N I 47 | 66 | 121 | 164 | 203 | - :

Shear Vgq: single anchor, min. edge distance (¢ = cyin), Without lever arm

Non-cracked concrete
HIT-V 5.8/8.8

HT-V-R/-HCR KNI | 35 | 49 | 66 | 102 | 141 | 183 | 218 | 259
. - Cracked concrete
\ VIR TN 35 | a7 | 72 | 100 | 129 _ :

Design resistance: concrete C 20/25 — fek cube = 25 N/mm2 - minimum embedment depth
(load values are valid for single anchor)

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Ref = Netmin ~ [MM] 60 60 70 80 90 100 110 120
Base material thickness  h=hmin  [mm] 100 100 100 116 138 156 170 190
Spacing S=Smn [Mmm] 40 50 60 80 100 120 135 150

Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete

HTvo8/88 N | 74 | 82 | 100 | 151 | 187 | 225 | 260 | 250
Cracked concrete
VAN Y I 49 | 67 | 107 | 133 | 160 | - :

Shear Vgrq: double anchor, no edge effects, min. spacing (s = spmin), without lever arm
Non-cracked concrete

HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 39,4 47,1 54,7 62,7
HIT-V 8.8 [kN] 12,0 18,4 25,4 32,1 39,4 47,1 54,7 62,7
HIT-V-R [kN] 8,3 12,8 19,2 32,1 39,4 47,1 48,3 58,8
HIT-V-HCR [kN] 12,0 18,4 25,4 32,1 39,4 47,1 54,7 62,7
Cracked concrete

HIT-V5.8/8.8

HIT-V-R / -HCR [kN] - 8,8 12,4 21,4 28,1 33,6 - -
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Design resistance: concrete C 20/25 — fex cube = 25 N/mm?2 - typical embedment depth

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Ret = hetyp  [MmM] 80 90 110 125 170 210 240 270
Base material thickness  h=hmin  [mm] 110 120 140 161 218 266 300 340

Tensile Nrq: single anchor, no edge effects
Non-cracked concrete

HIT-V 5.8 [kN] 12,0 19,3 28,0 47,1 74,6 102,5 125,2 120,2

HIT-V 8.8 [kN] 15,6 22,0 32,3 47,1 74,6 102,5 125,2 120,2

HIT-V-R [kN] 13,9 21,9 31,6 47,1 74,6 102,5 80,4 98,3

HIT-V-HCR [kN] 15,6 22,0 32,3 47,1 74,6 102,5 125,2 120,2
i Cracked concrete

\jw HIT-v5.8/8.8

HIT-V-R / -HCR
Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete

[kN] - 104 | 152 | 251 | 42,7 | 63,3 - -

HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
HIT-V 8.8 [kN] 12,0 18,4 27,2 50,4 78,4 112,8 147,2 179,2
HIT-V-R [kN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8
HIT-V-HCR [kN] 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112,0
Cracked concrete
HIT-V 5.8 [kN] - 12,0 16,8 31,2 48,8 70,4 - -
HIT-V 8.8 [kN] - 18,4 27,2 50,3 78,4 112,8 - -
-8 .~ [HIT-V-R [kN] - 12,8 19,2 35,3 55,1 79,5 - -
. HIT-V-HCR [kN] - 18,4 27,2 50,3 78,4 70,9 - -

Design resistance: concrete C 20/25 — fexcupe = 25 N/mm2 - typical embedment depth

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Ret = hefyp  [MmM] 80 90 110 125 170 210 240 270
Base material thickness ~ h=hmn  [mm] 110 120 140 161 218 266 300 340
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150

Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete

NTV28/88 N | 86 | 116 | 155 | 237 | 366 | 498 | 606 | 600
J Cracked concrete
VSIS TN 58 | 84 | 148 | 244 | 369 | - :

Shear Vgq: single anchor, min. edge distance (¢ = cnin) , Without lever arm
Non-cracked concrete

NTV28I88 | 37 | 53 | 73 | 115 | 17.2 | 236 | 200 | 348
g~ |Cracked concrete
e, [TVEBISE gy | - | 88 | s2 | 81 | 122 | 167 | - -
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Design resistance: concrete C 20/25 — fex cube = 25 N/mm?2 - typical embedment depth
(load values are valid for single anchor)

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth Ret = etyp  [MmM] 80 90 110 125 170 210 240 270
Base material thickness  h=hmin  [mm] 110 120 140 161 218 266 300 340
Spacing s [mm] 40 50 60 80 100 120 135 150
Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete
HIT-v5.8/8.8
HIT-V-R / -HCR [kN] 9,9 13,4 18,1 26,9 42,2 57,7 70,4 69,9
Cracked concrete
HIT-v5.8/8.8
HIT-V-R / -HCR [kN] - 7,1 10,3 16,5 27,3 39,9 - -
Shear Vgrq: double anchor, no edge effects, min. spacing (s = smin), without lever arm
Non-cracked concrete
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
HIT-V 8.8 [KN] 12,0 18,4 27,2 50,4 78,4 112,8 147,2 170,9
HIT-V-R [KN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8
HIT-V-HCR [KN] 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112,0
Cracked concrete
HIT-V 5.8 [KN] - 12,0 16,8 30,5 48,8 70,4 - -
@S- HIT-V 8.8 [KN] - 12,3 18,0 30,5 51,1 75,4 - -
™ [AT-VR [kN] - 12,3 18,0 | 305 | 51,1 75,4 - -
HIT-V-HCR [KN] - 12,3 18,0 30,5 51,1 70,9 - -
Design resistance: concrete C 20/25 — fexcupe = 25 N/mm?2 - embedment depth =12 d 2
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth hee=12da [mm] 96 120 144 192 240 288 324 360
Base material thickness  h=hmin  [mm] 126 150 174 228 288 344 384 430
Tensile Nrq: single anchor, no edge effects
Non-cracked concrete
HIT-V 5.8 [KN] 12,0 19,3 28,0 52,7 82,0 118,0 153,3 160,2
HIT-V 8.8 [KN] 18,8 29,3 42,2 83,6 120,6 159,2 183,2 160,2
HIT-V-R [KN] 13,9 21,9 31,6 58,8 92,0 132,1 80,4 98,3
HIT-V-HCR [KN] 18,8 29,3 42,2 83,6 120,6 117,6 152,9 160,2
i Cracked concrete
«b. |HIT-v58/8.8
P HIT-V-R / -HCR [kN] - 13,8 19,9 38,6 60,3 86,9 - -
Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
HIT-V 8.8 [KN] 12,0 18,4 27,2 50,4 78,4 112,8 147,2 179,2
HIT-V-R [KN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8
HIT-V-HCR [KN] 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112,0
Cracked concrete
HIT-V 5.8 [KN] - 12,0 16,8 31,2 48,8 70,4 - -
HIT-V 8.8 [KN] - 18,4 27,2 50,4 78,4 112,8 - -
8.~ [HIT-V-R [KN] - 12,8 19,2 35,3 55,1 79,5 - -
- HIT-V-HCR [KN] - 18,4 27,2 50,4 78,4 70,9 - -

a) d = element diameter
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Design resistance: concrete C 20/25 — fek cube = 25 N/mm? - embedment depth =12 d 2

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth hee=12da [mm] 96 120 144 192 240 288 324 360
Base material thickness  h=hmin  [mm] 126 150 174 228 288 344 384 430
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150

Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete

HIT-V 5.8 [kN] 10,4 16,2 21,7 40,1 56,0 73,6 87,8 85,7
HIT-V 8.8 [kN] 10,4 16,2 21,7 40,1 56,0 73,6 87,8 85,7
HIT-V-R [kN] 10,4 16,2 21,7 40,1 56,0 73,6 80,4 85,7
) HIT-V-HCR [kN] 10,4 16,2 21,7 40,1 56,0 73,6 87,8 85,7
Cracked concrete
¢®. |HIT-v5.8/8.8
" G |HIT-V-R / -HCR [kN] - 7,6 11,0 21,7 34,4 50,6 - -

Shear Vgq: single anchor, min. edge distance (¢ = cnyin) , Without lever arm

Non-cracked concrete
HIT-V 5.8/8.8

HIT R/ HOR [kN] 3,9 5,7 7,8 12,9 18,9 25,9 31,8 38,1
. - Cracked concrete
o [IrvRys v ] - [ao [ss [lar [me e - ]

a) d = element diameter

Design resistance: concrete C 20/25 — fek cube = 25 N/mm? - embedment depth =12 d 2
(load values are valid for single anchor)

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth he=12d® [mm] 96 120 144 192 240 288 324 360
Base material thickness ~ h=hmn  [mm] 126 150 174 228 288 344 384 430
Spacing S=Smn [mm] 40 50 60 80 100 120 135 150

Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete

HIT-V 5.8 [KN] 12,0 18,5 26,0 48,9 68,4 89,9 107,2 103,8
HIT-V 8.8 [KN] 12,1 18,5 26,0 48,9 68,4 89,9 107,2 103,8
HIT-V-R [KN] 12,1 18,5 26,0 48,9 68,4 89,9 80,4 98,3
HIT-V-HCR [KN] 12,1 18,5 26,0 48,9 68,4 89,9 107,2 103,8
Cracked concrete

HIT-v5.8/8.8

HIT-V-R / -HCR [kN] - 9,6 13,6 25,8 39,8 56,7 - -

Shear Vgq: double anchor, no edge effects, min. spacing (s = smin) , Wwithout lever arm
Non-cracked concrete

HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
HIT-V 8.8 [KN] 12,0 18,4 27,2 50,4 78,4 112,8 147,2 179,2
HIT-V-R [KN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8
HIT-V-HCR [KN] 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112,0
Cracked concrete
HIT-V 5.8 [KN] - 12,0 16,8 31,2 48,8 70,4 - -
@ .S HIT-V 8.8 [KN] - 15,7 22,7 44,0 68,7 98,9 - -
\\‘ HIT-V-R [KN] - 12,8 19,2 35,3 55,1 79,5 - -
HIT-V-HCR [KN] - 15,7 22,7 44,0 68,7 70,9 - -

a) d = element diameter
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Hilti HIT-HY 150 MAX with HIS-(R)N

Injection mortar system Benefits

- suitable for non-cracked concrete

Hilti HIT-
HY 150 MAX C 20/25 to C 50/60
330 ml foil pack | - suitable for dry and water
(also available sgturated. concrete-
as 500 mi - high loading capacity
Hilti HIT-HY 150 MAX Hilti HIT-HY 150 MAX 'i and 1400 ml - rapld Curlng
foil pack) - small edge distance and anchor

spacing possible
- corrosion resistant

_— Static mixer ) )
- in service temperature range up
to 120°C short term/72°C long
Internal term
threaded sleeve . .
HIS-N - manual cleaning for anchor size
HIS-RN M8 and M10
Ad | R
3 *
316 *up¥
Small edge Corrosion European CE Anchor
Concrete distance . Technical formi desi
and spacing resistance Approval conformity esign
software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-08/0352 / 2010-04-01

a) All data given in this section according ETA-08/0352 issue 2010-04-01

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 anchor material, as specified in the tables
- Concrete C 20/25, fek cube = 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 -10°C to +40°C
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Embedment depth and base material thickness for the basic loading data. Mean
ultimate resistance, characteristic resistance, design resistance, recommended loads.

Anchor size M8x90 M210x110 M12x125 M16x170 M20x205
Embedment depth hes  [Mmm] 90 110 125 170 205
Base material thickness h  [mm] 120 150 170 230 270

Mean ultimate resistance: non-cracked concrete C 20/25 , anchor HIS-N

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Tensile Nrgm  HIS-N [kN] 26,3 48,3 70,4 123,9 114,5
Shear Vgym  HIS-N [kN] 13,7 24,2 41,0 62,0 57,8

Characteristic resistance: non-cracked concrete C 20/25 , anchor HIS-N

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Tensile Ng HIS-N [KN] 25,0 46,0 67,0 95,0 109,0
Shear Vg« HIS-N [KN] 13,0 23,0 39,0 59,0 55,0

Design resistance: non-cracked concrete C 20/25 , anchor HIS-N

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Tensile Ngqg HIS-N [kN] 17,5 26,7 40,0 62,2 74,1
Shear Vgq HIS-N [kN] 10,4 18,4 26,0 39,3 36,7

Recommended loads ?: non-cracked concrete C 20/25 , anchor HIS-N

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Tensile Nyec HIS-N [kN] 12,5 19,8 31,9 452 53,0
Shear V¢ 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-HY 150 MAX 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.

Base material Maximum long term Maximum short term
Temperature range base material base material
temperature
temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
Temperature range Ill -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
Anchor size M8x90 M210x110 M12x125 M16x170 M20x205
HIS-N [N/mm2] 490 490 460 460 460
{\lom:nal Screw 8.8 [N/mm2] 800 800 800 800 800
ensile
strength fue HIS-RN [N/mm2] 700 700 700 700 700
Screw A4-70  [N/mm?] 700 700 700 700 700
HIS-N [N/mm2] 410 410 375 375 375
Yield Screw 8.8 [N/mm2] 640 640 640 640 640
strength f«  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 AS Screw [mmz] 36,6 58 84,3 157 245
Moment of  HIS-(R)N [mm?3] 145 430 840 1595 1543
resistance W Screw [mm3] 31,2 62,3 109 277 541
Material quality
Part Material
Internal threaded sleeve C-steel 1.0718,
HIS-N Steel galvanized > 5um
Internal threaded sleeve .
HIS-RN 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
Internal threaded sleeve M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N / HIS-RN
Embedment depth her  [Mmm] 80 20 110 125 170
Setting
installation equipment
Anchor size M8x90 M210x110 M12x125 M16x170 M20x205
Rotary hammer TE2-TE 16 TE40-TE 70

Other tools

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

592
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Setting instruction

Dry and water-saturated concrete, hammer drilling

weillingaid | %
sl
Manual
cleaning
a)
Compressed
air cleaning

7
S [, A, ) s
G tgel s AN teure s L Tinst
AL, (AP, (A A,
P > o SIS —
| )
]
2 L N o Eg’
Gl RE AP LI A, -
(A, s A £, f
L, e [ad
L, — oy
e, YA \

a) Note: Manual cleaning for HIS-(R)N M8 and HIS-(R)N M10 only!
b) Note: Extension and piston plug needed for overhead installation!

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

10/ 2012 593



Hilti HIT-HY 150 MAX

with HIS-(R)N

Working time, Curing time

Temperature Working time Curing time

of the base material Tgy tgel e
-10°C<Tgu< -5°C 180 min 12 h
5°C<Tgu< 0°C 40 min 4 h
0°C<Tgu< 5°C 20 min 2h
5°C<Tgu< 20°C 8 min 1h

20°C<Tgu< 30°C 5 min 30 min

30°C<Tgu< 40°C 2 min 30 min

Setting details

Bore hole depth hg =
Embedment depth hgs
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Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
nominal diameterof g, mm| 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage
~ndl drill hole dept‘% he  [mm] 90 110 125 170 205
Minimum base
material thickness Nimin [mm] 120 150 170 230 270
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18 22
ITerr‘];et?]d n‘iri‘r?‘:j‘ffg)‘(em h [mm] 8-20 10-25 12-30 16-40 20-50
Torque moment ¥ Tmax  [NM] 10 20 40 80 150
Minimum spacing Smin [mm] 40 45 55 65 90
Minimum edge Con [MM] 40 45 55 65 90
Critical spacing
for splitting failure Sersp  [mm] 2 Corsp

hf{hal

1,0 hg forh/hg 22,0
2,0

Critical edge distance

for splitting failure ©  Cowse  [Mm] |48 her =180 for2,0>h7he>13 44

< T T T
2,26 hef fOI’ h / hef B~ 1,3 1|0-hﬂ 2|26-he‘. ccl.sp
Critical spacing for
concrete cone failure >N [mm] 2 Carn
Critical edge distance
for concrete cone CerN [mm] 1,5 hes

failure ©

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

a) Maximum recommended torque moment to avoid splitting failure during installation with minimum spacing
and/or edge distance.

b) h: base material thickness (h = h,,), her: embedment depth

c) 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.
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Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given in
ETA-08/0352, issue 2010-04-01.
= 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: Nrd.s

- Combined pull-out and concrete cone resistance:
0
NRd,p =N Rdp * fB,p “fancfon - fane fh,p fren
- Concrete cone resistance: Nrge = NORd,c ~fg - foin-fon:fan: fan e fren

. Concrete splitting resistance (only non-cracked concrete):
0
NRd,sp = N'rdc - fg - fl,sp . f2,sp : f3,sp ~fon e fren

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N [kN] 17,5 30,7 447 80,3 74,1

RdS  HIS-RN [KN] 13,9 21,9 31,6 58,8 69,2

Design combined pull-out and concrete cone resistance

Nrap = Nrap - fop - fin - fan - fan - fhp « fren

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205

Embedment depth her [Mmm] 90 110 125 170 205

NORd,p Temperature range | [KN] 19,4 27,8 50,0 63,3 76,7

NORd,p Temperature range Il [KN] 16,7 27,8 40,0 63,3 63,3

NORd,p Temperature range Ill  [KN] 11,1 16,7 26,7 40,0 40,0

Design concrete cone resistance Nrqc = N°rac - fg - fin - fon - fan - frn - fren

Design splitting resistance 3 NRd,sp = NORd,C fe - fisp-Tasp-fasp-Fhn-:fren

Anchor size M8 M10 M12 M16 M20

Nra.c [kN] 24,0 32,4 47,1 74,6 98,8
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Influencing factors

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

CEIMEEE STETEHD CEEE e C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)

fop = (foxcue/25N/Mm2)°1° 2 1,00 1,02 1,04 1,06 1,07 1,08 1,09
a) fwcube = CONCrete compressive strength, measured on cubes with 150 mm side length

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

fhyp =1

Influence of concrete strength on concrete cone resistance

Concrete strength designation C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (focupe/25N/mm2)°° 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucube = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance ?
C/Ccr,N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cersp
fl,N = 0,7+ O,3'C/CcrN <1

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

fisp = 0,7 +0,3Clegsp <1
fZ,N = 0,5(1 + C/Ccr,N) <1

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
f2.p 0,51 +clegsp) <1
a) The edge distance shall not be smaller than the minimum edge distance c;,. These influencing factors must

be considered for every edge distance smaller than the critical edge distance.

Influence of anchor spacing @

S/S¢rn
: 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp
fng = O,5'(1+S/SC|-’N) <1
0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1 + S/Serep) <1

a)

be considered for every anchor spacing.

Influence of embedment depth on concrete cone resistance

The anchor spacing shall not be smaller than the minimum anchor spacing smi,. This influencing factor must

fh,N = 1
Influence of reinforcement
her [Mm] 40 50 60 70 80 90 >100
fen = 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 fon =1

may be applied.
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SHEAR loading

The design shear resistance is the lower value of

- Steel resistance: VRas

. Concrete pryout resistance:  Vggcp = K - lower value of Ngqp and Ngg e

- Concrete edge resistance: VRae = VORd,C g fo-fpn-fafhe-fe

Basic design shear resistance

Design steel resistance Vgg s

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
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 41,5
Design concrete pryout resistance Vgq,cp = lower value?® of k - NRrd,p and K - Nrdc
k =2 for hg 2 60 mm
a) Ngqp: Design combined pull-out and concrete cone resistance
Nra,c: Design concrete cone resistance
Design concrete edge resistance Vggc =VOqc-fa-fa-fn-fa-fhe-fe
Anchor size | M8 | M0 | wmM12 | M6 | WM20
Non-cracked concrete
Ve kN] | 124 | 196 | 282 | 402 | 462
Influencing factors
Influence of concrete strength
(COMEHES STEME e C20/25 | C 25/30 | C30/37 | C35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (foxcupe/25N/mm2)t2 @ 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
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° |=90°
V|
fo | !
! . (sing, C 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosa, )’ + v
25
Influence of base material thickness
hic 015 | 03 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {h/(1,5-c)}"? <1 0,32 | 0,45 | 055 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
10/2012
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Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
fa=(c/he)'®- (L +s/[3-¢c])-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 10,84|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
1,50 184 1107122138 153|1,68| 184|184 184|184|184|184|184|184| 184|184
1,75 232 1132|149|165|1,82|198| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159|1,77|194]| 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 1188|206 225|2/44| 2,63| 281| 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|257|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 |249| 269|290 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| 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|4,90| 515| 541| 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| 557| 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 Cp;n.

C/hef

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20

et = 1,38 1,21 1,04 1,22 1,45

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 cyn.

Combined TENSION and SHEAR loading

For combined tension and shear loading see section “Anchor Design”.
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Precalculated values — design resistance values

All data applies to:

- non-cracked concrete C 20/25 — fy cupe =25 N/mm?2

- temperature range | (see service temperature range)
- minimum thickness of base material

- no effects of dense reinforcement

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: non-cracked- concrete C 20/25

Anchor size M8x90 M210x110 M12x125 M16x170 M20x205
Embedment depth het  [mm] 90 110 125 170 205
Base material thickness  h= hmn  [mm] 120 150 170 230 270
§ Tensile Nrq: single anchor, no edge effects
< HIS-N [KN] 17,5 27,8 44,7 63,3 74,1
U His-RN [kN] 13,9 21,9 31,6 58,8 69,2
Shear Vgq: single anchor, no edge effects, without lever arm

o - HIS-N [KN] 10,4 18,4 26,0 39,3 36,7

" [HIs-RN [KN] 8.3 12,8 19,2 353 41,5

Design resistance: non-cracked- concrete C 20/25

Anchor size M8x90 M210x110 M12x125 M16x170 M20x205
Embedment depth het  [mm] 90 110 125 170 205
Base material thickness  h=hmin  [mm] 120 150 170 230 270
Edge distance C=Cmn [mm] 40 45 55 65 90
§ Tensile Nrq: single anchor, min. edge distance (C = Cyin)
‘(l) HIS-N [kN] 9,9 13,8 21,6 31,2 41,7
"~ Cwn |HIS-RN [kN] 9,9 13,8 21,6 31,2 41,7
Shear Vgq: single anchor, min. edge distance (¢ = cnyy), Without lever arm
o "' HIS-N [KN] 4,2 55 7,6 10,8 17,2
b HIS-RN [kN] 4,2 5,5 7.6 10,8 17,2

Design resistance: non-cracked- concrete C 20/25

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Embedment depth het  [mm] 90 110 125 170 205
Base material thickness  h=hmn  [Mmm] 120 150 170 230 270
Spacing S=Smn [Mmm] 40 45 55 65 90

¢ Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
- HIS-N [kN] 11,9 16,6 25,9 37,9 48,4
Snn |HIS-RN [kN] 11,9 16,6 25,9 37,9 48,4
Shear Vgq: double anchor, no edge effects, min. spacing (s = Syin), without lever arm

\‘\1':3.“" HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
" |HISRN [kN] 8,3 128 19,2 35,3 41,5
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Hilti HIT-HY 150 MAX with rebar

Injection mortar system Benefits
- suitable for non-cracked and
Hilti HIT- cracked concrete
HY 150 MAX C 20/25 to C 50/60
330 mifoil pack | _ suitable for dry and water
(also available saturated concrete
as 500 ml - high loading capacity
Hilti HIT-HY 150 MAX Hiltl HIT-HY 150 Max 1) and 1400 mi - rapid curing
foil pack) - small edge distance and anchor
spacing possible
o - large diameter applications
Static mixer

in service temperature range up
to 120°C short term/72°C long
term

manual cleaning for anchor size
@8 to F14 and embedment depth
het < 10d for non-cracked
concrete

- embedment depth range:

from 60 ... 160 mm for @8

to 100 ... 500 mm for @25

rebar BSt 500 S

PROFIS
Anchor
design

software

Tensile Small edge Variable European CE
Concrete distance embedment  Technical .
zone . conformity
and spacing depth Approval
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-08/0352 / 2010-04-01

a) All data given in this section according ETA-08/0352 issue 2010-04-01.

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
- Anchor material: rebar BSt 500 S
- Concrete C 20/25, fek cube = 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 -10°C to +40°C
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Embedment depth ® and base material thickness for the basic loading data. Mean

Hilti HIT-HY 150 MAX

with rebar

ultimate resistance, characteristic resistance, design resistance, recommended loads.

Anchor size @8 @10 @12 @14 ?16 @20 @25
Embedment depth he; = heryp >[mm] 80 90 110 125 145 170 210
Base material thickness h [mm] 110 120 140 165 185 220 274

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.
b) herwyp: Typical embedment depth

Mean ultimate resistance: non-cracked concrete C 20/25 , anchor BSt 500 S

Anchor size | @8 | @10 | @12 | @14 | @16 | @20 | @25

Non-cracked concrete

Tensile Ng,m BST 500 S [kN] 25,5 35,8 52,5 69,6 92,3 135,3 204,9
Shear Vgym  BST 500 S [kN] 14,7 23,1 32,6 44,1 57,8 90,3 141,8
Cracked concrete

Tensile Ng,m BST 500 S [kN] - 20,7 30,4 44,0 58,3 85,5 131,9
Shear Vgym  BST 500 S [kN] - 23,1 32,6 44,1 57,8 90,3 141,8
Characteristic resistance: non-cracked concrete C 20/25 , anchor BSt 500 S

Anchor size | a8 \ 210 | @12 \ 214 | 2?16 \ 220 | @25

Non-cracked concrete

Tensile Ngx BST 500 S [kN] 19,1 26,9 39,4 52,2 69,2 101,5 153,7
Shear Vg BST 500 S [kN] 14,0 22,0 31,0 42,0 55,0 86,0 135,0
Cracked concrete

Tensile Ngx BST 500 S [kN] - 15,6 22,8 33,0 43,7 64,1 99,0

Shear Vg BST 500 S [kN] - 22,0 31,0 42,0 55,0 86,0 135,0
Design resistance: non-cracked concrete C 20/25 , anchor BSt 500 S

Anchor size | a8 \ 210 | @12 \ 214 | 216 \ 220 @25

Non-cracked concrete

Tensile Ngq BST 500 S [kN] 10,6 14,9 21,9 29,0 46,2 67,6 85,4

Shear Vgq BST 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0

Cracked concrete

Tensile Ngq BST 500 S [kN] - 10,4 15,2 22,0 29,2 42,7 55,0

Shear Vgq BST 500 S [kN] - 14,7 20,7 28,0 36,7 57,3 90,0

Recommended loads ?: non-cracked concrete C 20/25 , anchor BSt 500 S

Anchor size | @8 | @10 | @12 | @14 | @16 | @20 @25

Non-cracked concrete

Tensile N BST500S [kN] 7,6 10,7 15,6 20,7 33,0 48,3 61,0

Shear Ve BST 500 S [kN] 6,7 10,5 14,8 20,0 26,2 41,0 64,3

Cracked concrete

Tensile N BST500S [kN] - 7,4 10,9 15,7 20,8 30,5 39,3

Shear Ve BST 500 S [kN] - 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.
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Service temperature

range

Hilti HIT-HY 150 MAX 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.

: Maximum long term Maximum short term
Temperature range ?Z;epg]riirrlsl 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 IlI -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.

Materials

Mechanical properties of rebar BSt 500S

Anchor size

28 | @10 | @12 @14 716

@20 @25

Nominal
tensile
strength fy,

BSt 500 S

[N/mm?]

550

Yield

strength fy, BSt500 S

[N/mm?]

500

Stressed
cross-
section Ag

BSt 500 S

[mm?]

50,3 78,5 1131 153,9 2011

314,2 490,9

Moment of
resistance BSt 500 S
w

[mm?]

50,3 98,2 169,6 269,4 402,1

785,4 1534

Material quality

Part

Material

rebar
BSt500 S

Mechanical properties according to DIN 488-1:1984
Geometry according to DIN 488-21:1986

Anchor dimensions

Anchor size

@8 @10 @12 214 @16

@20

@25

rebar
BSt 500 S

rebar are available in variable length

Setting
installation equipment

Anchor size

28 @10 @12 214 @16

@20 @25

Rotary hammer

TE2-TE 16

TE40-TE 70

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

weillingaid | %

Manual
cleaning

a)

Compressed
air cleaning

a) Note: Manual cleaning for non-cracked concrete, element sizes d £ 14mm and embedment depth
het £10d only!
b) Note: Extension and piston plug needed for overhead installation and/or embedment depth > 250mm!

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

Temperature Working time Curing time

of the base material Tgy tgel e
-10°C<Tgu< -5°C 180 min 12 h
5°C<Tgu< 0°C 40 min 4 h
0°C<Tgu< 5°C 20 min 2h
5°C<Tgu< 20°C 8 min 1h

20°C<Tgu< 30°C 5 min 30 min

30°C<Tgu< 40°C 2 min 30 min

Setting details

s

s

A\

s
7 A
. <V 7z
<! g,k\
AN
7 —_—

e
7

e
s
s

\

‘ Bore hole depth ho = embedment depth hes

i

Thickness of concrete member h
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Anchor size @8 @10 212 @14 216 @20 @25
'(;'r‘i’lf‘b'ir;a' diameterof 4" rmmp| 10129 | 12149 | 14169 | 18 20 25 32
Effective embedment and Retmin  [MmM] 60 60 70 75 80 90 100
drill hole depth range @
for rebar BSt500 S hetmax [mm] 160 200 240 280 320 400 500
Minimum base _ het + 30 mm
material thickness A [Mm] > 100 mm her + 2 do
Minimum spacing Smin [mm] 40 50 60 70 80 100 150
(';’I"Sr:;";gg“ edge Con  [mm]| 40 50 60 80 100 120 150
Critical spacing
for splitting failure Sersp  [mm] 2 Corsp
h/h,
1,0+ hg forh/he=2,0 '
2,0

Critical edge distance 46h.-18h for2.0>h/he>13
for splitting failure ©  Cerep [mm] 4.6 Mer - L, ’ S 13

2,26 hef fOI’ h / hef S 1,3 1|0-hﬂ 2|26-he‘. ccl.sp
Critical spacing for
concrete cone failure >N [mm] 2 Carn
Critical edge distance
for concrete cone CerN [mm] 1,5 hes
failure ©

e j
..'/-:

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

a) Embedment depth range: hetmin < her < Nermax
b) h: base material thickness (h = h,,), her: embedment depth

c) 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.

d) both given values for drill bit diameter can be used

10/ 2012 607



Hilti HIT-HY 150 MAX

with rebar

Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given in
ETA-08/0352, issue 2010-04-01.
= 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: Nrd.s

- Combined pull-out and concrete cone resistance:
— a0
NRd,p =N Rd,p * fB,p ° f1,N ° f2,N . f3,N ° fh,p . fre,N

- Concrete cone resistance: Nrge = NORd,c ~fg - foin-fon:fan: fan e fren

. Concrete splitting resistance (only non-cracked concrete):
0
NRd,sp = N'rdc - fg - fl,sp . f2,sp : f3,sp ~fon e fren

Basic design tensile resistance

Design steel resistance Ngq s
Anchor size @8 @10 @12 @14 ?16 @20 @25
Nres BSt500S [KN] 20,0 30,7 44,3 60,7 79,3 123,6 192,9

Design combined pull-out and concrete cone resistance
— O
Nrdp = Nrap - fBp - fan-fon-fan:fhp - fren

Anchor size 28 @10 @12 @14 216 @20 @25
Embedment depth her =

Typical embedrfwent depth hettyp [mm] 80 90 110 125 145 170 210
Non-cracked concrete

NORd,p Temperature range | [KN] 10,6 14,9 21,9 29,0 46,2 67,6 87,0
NORd,p Temperature range Il [KN] 8,9 12,6 18,4 24,4 38,9 57,0 73,3
NORd,p Temperature range Il [KN] 5,6 7,9 11,5 15,3 24,3 35,6 45,8
Cracked concrete

NORd,p Temperature range | [KN] - 10,4 15,2 22,0 29,2 42,7 55,0
NORd,p Temperature range Il [KN] - 8,5 13,8 18,3 26,7 42,7 55,0
NORd,p Temperature range Il [KN] - 5,7 8,3 12,8 17,0 24,9 36,7
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Design concrete cone resistance Nrgc = N°rac - fg - fin - fon - fan - frn - fren
Design splitting resistance @ NRd,sp = Nqc - fs - fisp - fasp - fasp - Frnc: fren

Anchor size 28 210 @12 7?14 216 220 @25
NORd,c Non-cracked concrete [KN] 20,1 24,0 32,4 39,2 58,8 74,6 85,4
NORd,C Cracked concrete [kN] - 28,7 38,8 47,1 58,8 74,6 85,4
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

CEREETS STEngin LEsEmeEn C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop = (foxcue/25N/Mm2)°1° 2 1,00 1,02 1,04 1,06 1,07 1,08 1,09

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

fh,p = heth ef typ

Influence of concrete strength on concrete cone resistance

Concrete strength designation
(ENV 206)

fo = (foxcupe/25N/mm2)°% @ 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

C 20/25 | C25/30 | C30/37 | C35/45 | C 40/50 | C 45/55 | C 50/60

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

fin = 0,7+0,3cleeny <1
fisp = 0,7 +0,3Clegsp <1

0,73 |07 | 079 0808|088 | 091 | 094 | 097 1

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

fosp = 0,5-(1 +cClegsp) <1
a) The edge distance shall not be smaller than the minimum edge distance c.;,. These influencing factors must
be considered for every edge distance smaller than the critical edge distance.

0,55 | 060 | 065 | 0,70 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing @

S/Ser N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/S¢r sp

fan = 0,5-(1 +slspn) <1
fa3sp = 0,5(1 +S/Sersp) <1

a) The anchor spacing shall not be smaller than the minimum anchor spacing s, 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)l’5
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Influence of reinforcement
her [Mm] 40 50 60 70 80 90 >100
fen = 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 fon =1
may be applied.

SHEAR loading

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

- Concrete edge resistance: VRdace = V(’mc g fo-fp-fa-fherfe

Basic design shear resistance

Design steel resistance Vgg s

Anchor size 28 @10 @12 214 @16 @20 @25
Vres Rebar BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0

Design concrete pryout resistance Vgq,cp = lower value® of k - NRrd,p and K - Nrac

k =2 for hg 2 60 mm

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

Design concrete edge resistance Vggc =VOqc-fa-fa-fn-fa-fher-fe

Anchor size | @8 | @10 | @12 | @14 | @16 | @20 | @25
Non-cracked concrete

Ve k] | 59 | 86 | 116 | 150 | 187 | 270 | 392
Cracked concrete

Ve k] | - | 61 | 82 | 106 | 132 | 192 | 277

Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fo = (forcupe/25N/mm2)H2 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fecube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C35/45 | C 40/50 | C 45/55 | C 50/60
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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°
V

' \/(cosa )z{si”avjz E 1 |101 | 105|113 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
Vv

Influence of base material thickness
h/c 0,5 | 03 | 045 | 06 [ 0,75 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {hi(1,5-c)}™ <1 0,32 | 0,45 | 055 | 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)'®- (L +s/[3-¢c])-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 ]043|054|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 10,84|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
1,50 184 1107122138 153|1,68| 184|184 184|184|184|184|184|184| 184|184
1,75 232 1132|149|165|182|198| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159|1,77|194|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 1188|206 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
2,75 456 |249| 269|290 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| 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|4,90| 515|541 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| 557| 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 Cp;n.

C/hef

Influence of embedment depth

hei/d 4 45 5 6 7 8 9 10 11
fret= 0,05 (het / d)-® 051 | 063 | 0,75 | 1,01 | 1,31 | 1,64 | 2,00 | 2,39 | 2,81
het/d 12 13 14 15 16 17 18 19 20
fret= 0,05 (het / d)"® 325 | 3,72 | 421 | 473 | 527 | 584 | 6,42 | 7,04 | 7,67

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 cn.
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Combined TENSION and SHEAR loading

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

Precalculated values — design resistance values

All data applies to:

- non-cracked concrete C 20/25 — fy cupe =25 N/mm?2

- temperature range | (see service temperature range)
- minimum thickness of base material

- no effects of dense reinforcement

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 - minimum embedment depth

Anchor size 28 210 @12 214 216 220 @25
Embedment depth Ret = heimin ~ [Mm] 60 60 70 80 90 100 110
Base material thickness  h= hmin  [mm] 100 100 102 116 130 150 174
Tensile Nrq: single anchor, no edge effects
Non-cracked concrete
{ |BSt500S kN | 80 | 99 | 139 | 186 | 287 | 337 | 324
b Cracked concrete
. BSt 500 S kN[ - ] 69 07 | 141 | 181 | 240 | 231
Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete
BSt 500 S kN] | 93 | 147 | 207 | 280 | 367 | 573 | 647
- Cracked concrete
" [Bsts00s nj| - | 138 | 104 | 280 | 362 | 480 | 461
Design resistance: concrete C 20/25 - minimum embedment depth
Anchor size 28 210 @12 214 216 220 @25
Embedment depth Ref = Netmin ~ [MM] 60 60 70 80 90 100 110
Base material thickness ~ h=hmin  [mm] 100 100 102 116 130 150 174
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135
Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete
) BSt 500 S kN | 48 | 67 | 95 | 128 | 194 | 244 | 250
ab Cracked concrete
. [Bstsoos k| - | 47 | es | 106 | 145 | 203 | 198
Shear Vgq: single anchor, min. edge distance (¢ = cpyin), Without lever arm
Non-cracked concrete
BSt 500 S kN | 35 | 49 | 66 | 100 | 132 | 174 | 218
\l ~ |Cracked concrete
" Cu |BSt500 S k| - ] 35 | 47 | 71 | 94 | 123 | 154
Design resistance: concrete C 20/25 - minimum embedment depth (load values are valid for single anchor)
Anchor size 28 210 @12 214 216 220 @25
Embedment depth Ref = Netmin ~ [MM] 60 60 70 80 90 100 110
Base material thickness ~ h =hmin  [Mmm] 100 100 100 116 138 156 170
Spacing S=Smn [Mmm] 40 50 60 80 100 120 135
Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete
¢ BSt 500 S kN | 54 | 68 | 93 | 122 | 176 | 213 | 225
= Cracked concrete
Swe |BSt500 S k| - ] 49 | 67 | 95 | 121 [ 152 | 160
Shear Vgq: double anchor, no edge effects, min. spacing (s = Syin), without lever arm
Non-cracked concrete
BSt 500 S N | 93 | 127 | 179 | 240 | 367 | 449 | 471
\'E‘Sm" Cracked concrete
“ BSt 500 S | - | 88 | 124 | 182 | 235 | 320 | 336
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Design resistance: concrete C 20/25 - typical embedment depth

Anchor size 28 210 @12 214 216 220 @25
Embedment depth Ret = hetyp  [MmM] 80 90 110 125 145 170 210
Base material thickness  h= hmin  [mm] 110 120 142 161 185 220 274

Tensile Nrq: single anchor, no edge effects
Non-cracked concrete

{ |BSt500S kN] | 106 | 149 | 219 | 200 | 462 | 676 | 854
< Cracked concrete
" IBsts00s nj | - | 104 | 152 | 220 | 202 | 427 | s50

Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete

BSt 500 S kN] | 93 | 147 | 207 | 280 | 367 | 573 | 900
o - Cracked concrete

" [Bsts00s nj | - | 147 | 207 | 280 | 367 | 573 | 900
Design resistance: concrete C 20/25 - typical embedment depth
Anchor size 78 210 @12 214 216 @20 @25
Embedment depth Ret = etyp  [MmM] 80 90 110 125 145 170 210
Base material thickness ~ h=hmin  [mm] 110 120 142 161 185 220 274
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135

Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete

) BSt 500 S kN] | 64 | 90 | 132 | 186 | 304 | 389 | 431
b Cracked concrete
.. [Bsts00s k| - | 62 | o1 | 141 | 106 | 282 | 343

Shear Vgq: single anchor, min. edge distance (¢ = cpin), Without lever arm
Non-cracked concrete

BSt 500 S N | 37 | 53 | 73 | 112 | 158 | 215 | 275
\l | Cracked concrete
" Cun |BSt500S k| - | 38 | s2 | 79 | m2 | 152 | 195

Design resistance concrete C 20/25 - typical embedment depth (load values are valid for single anchor)

Anchor size 28 210 @12 214 216 220 @25
Embedment depth Ret = etyp  [MmM] 80 90 110 125 145 170 210
Base material thickness  h=hmin  [mm] 110 120 142 161 185 220 274
Spacing S=Smn [Mmm] 40 50 60 80 100 120 135

Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete

¢ BSt 500 S kN | 74 | 101 | 147 | 191 | 301 | 422 | 495
*q-_._.-,__l:-. Cracked concrete
8. |BSt500S | - | 72 | 105 | 148 | 195 | 277 | 353

Shear Vgrq: double anchor, no edge effects, min. spacing (s = smin), without lever arm
Non-cracked concrete

BSt 500 S kN] | 93 | 147 | 207 | 280 | 367 | 573 | 900
\H‘Sm" Cracked concrete
" |Bsts500Ss aj| - | 123 | 180 | 261 | 345 | s11 | 681
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Design resistance: concrete C 20/25 - embedment depth =12 d

a)

Hilti HIT-HY 150 MAX

with rebar

Anchor size 28 210 @12 214 216 220 @25
Embedment depth he=12d® [mm] 96 120 144 168 192 240 300
Base material thickness  h= hmin  [mm] 126 150 176 204 232 290 364
Tensile Nrq: single anchor, no edge effects
Non-cracked concrete
¢ |Bsts00s N | 127 | 100 | 287 | 300 | 611 | 955 | 1244
b Cracked concrete
" IBsts00S | - | 138 | 199 | 296 | 386 | 603 | 785
Shear Vgq: single anchor, no edge effects, without lever arm
Non-cracked concrete
BSt 500 S knj| 93 | 147 | 207 | 280 | 367 | 573 | 900
- Cracked concrete
" IBsts00s nj | - | 147 | 207 | 280 | 367 | 573 | 900
Design resistance: concrete C 20/25 - embedment depth =12d ®
Anchor size @8 @10 @12 214 216 220 @25
Embedment depth hee=12da [mm] 96 120 144 168 192 240 300
Base material thickness ~ h=hmn  [mm] 126 150 176 204 232 290 364
Edge distance C=Cmn [Mmm] 40 50 60 80 100 120 135
Tensile Nrq: single anchor, min. edge distance (C = Cyin)
Non-cracked concrete
) BSt 500 S nj | 77 | 120 | 172 | 251 | 412 | s86 | 664
b Cracked concrete
. [Bsts00s k| - | 83 | 120 | 190 | 260 | 398 | 490
Shear Vgq: single anchor, min. edge distance (¢ = cny), Without lever arm
Non-cracked concrete
BSt 500 S k| 39 | 57 | 78 | 120 | 169 | 236 | 305
«®. ~ |Cracked concrete
WPC [Bsts00S k| - | 40 | 55 | 85 | 120 | 167 | 216
Design resistance: concrete C 20/25 - embedment depth = 12 d ¥ (load values are valid for single anchor)
Anchor size @8 @10 @12 214 16 220 @25
Embedment depth hee=12da [mm] 96 120 144 168 192 240 300
Base material thickness  h=hmin  [mm] 126 150 176 204 232 290 364
Spacing S=Smn [Mmm] 40 50 60 80 100 120 135
Tensile Nrq: double anchor, no edge effects, min. spacing (S = Smin)
Non-cracked concrete
¢ BSt 500 S kNj | 89 | 138 | 196 | 264 | 409 | 626 | 810
= Cracked concrete
Swe |BSt500 S | - | 98 | 139 | 208 | 263 | 405 | 532
Shear Vgq: double anchor, no edge effects, min. spacing (s = Syin), without lever arm
Non-cracked concrete
BSt 500 S kN | 93 | 147 | 207 | 280 | 367 | 573 | 900
\'ij‘.?_smif Cracked concrete
“ BSt 500 S nj | - | 147 | 207 | 280 | 367 | 573 | 900
a) d = element diameter
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Hilti HIT-HY 150 MAX post-installed rebars

Injection mortar system Benefits
Hilti - suitable for concrete C 12/15 to
HIT-HY 150 C 50160 ,
MAX - high loading capacity and fast
330 m foil pack cure
| ilabl - suitable for dry and water
issoogvrill able saturated concrete
Hill HIT-HY 150 MAX Hilti HIT-HY 150 MAX ‘ and 1400 ml ) for rebar dlameters up to 25 mm
~ foil pack) - non corrosive to rebar elements
- good load capacity at elevated
temperatures
Static mixer - hybrid chemistry
- multiplication factor for minimum
anchoring and splice length 1.0
- suitable for embedment length till
Rebar 2000 mm
- suitable for applications down to -
10°C
m] SGK 7
L
European Drinking PROFIS
Concrete F e Technical CE . water Corossion Repar
resistance conformity tested design
Approval appoved
software

Service temperature range

Temperature range: -40°C to +80°C (max. long term temperature +50°C, max. short term temperature +80°C).

Approvals / certificates

Description Authority / Laboratory No. / date of issue

European technical approval 3 CSTB, France ETA-08/0202 / 2008-07-24
European technical approval 3 CSTB, France ETA-08/0352 / 2009-12-18
National Approval DIBt, Berlin DIBt Z-21.8-1882 / 2010-08-13
Fire test report DIBt, Berlin DIBt Z-21.8-1882 / 2010-08-13
Assessment report (fire) Warringtonfire WF 166402 / 2007-10-26

3 All data given in this section according ETA-08/0202, issue 2008-07-24.
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Materials
Reinforcmenent bars according to EC2 Annex C Table C.1 and C.2N.

Properties of reinforcement

Product form Bars and de-coiled rods

Class B C

Characteristic yield strength fy, or fy o (MPa) 400 to 600

Minimum value of k = (f/f,) >1,08 21,15
— \Ut'ly)k =4 < 1,35

Characteristic strain at maximum force, gy (%) =250 =275

Bendability Bend / Rebend test

Maximum deviation from Nominal bar size (mm)

nominal mass <8 +6,0

(individual bar) (%) >8 +45

Bond: Nominal bar size (mm)

Minimum relative rib area, 81012 0,040

fR min >12 0,056

Setting details

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

Working time, Curing time

Temperature Working time Curing time
of the base material Tgy e teure
-10°C<Tgu< -5°C 180 min 12 h
-5°C<Tpgu< -0°C 90 min 9h
0°C<Tgu< 5°C 45 min 45h
5°C<Tgu< 10°C 20 min 2h
10°C <Tgu< 15°C 7 min 50 min
15°C<Tgy< 20°C 6 min 40 min
20°C<Tgu< 25°C 5 min 30 min
25°C < Tgy<30°C 3 min 30 min
30°C<Tgu< 40°C 2 min 30 min
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Dry and water-saturated concrete, hammer drilling

by

teilling aid | ¢

<

Manual
cleaning

Compressed
air cleaning

)

Leure. ini \—-‘j

13}
a) Note: Manual cleaning for element sizes d < 16mm and embedment depth h <10 d only!

840
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post-installed rebars

Fitness for use

Creep behaviour
Creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environnement at 50 °C during 90 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-HY 150 MAX: low
displacements with long term stability, failure load after exposure above reference load.

Water behaviour
= Water: HIT-HY 150 MAX is water tight and water resistant, without any toxicity risk for the environnement.

= Drinking water: HIT-HY 150 MAX is «NSF» certified, in accordance with NSF/ANSI St 61 «Drinking Water
System Components - Health Effects». Tests are done at 60 °C, which corresponds to domestic hot water. The
use of HIT-HY 150 MAX is possible for water tanks.

Resistance to chemical substances

Chemical substance Comment Resistance
Sulphuric acid 23°C +
Under sea water 23°C +
Under water 23°C +
Alkaline medium pH = 13,2, 23°C +

Drilling diameters

Drill bit diameters d, [mm]
Rebar (mm) - - -
Hammer drill (HD) Compressed air drill (CA)
8 12 (10%) -
10 14 (129) £
12 16 (14?) 17
14 18 17
16 20 20
18 22 22
20 25 26
22 28 28
24 32 32
25 32 32

a) Max. installation length | = 250 mm.
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Basic design data for rebar design according to rebar ETA

Bond strength in N/mm2 according to ETA 08/0202 for good bond conditions
for all drilling methods

Rebar (mm)

Concrete class

C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
8-24 1,6 2,0 2,3 2,7 3,0 3,4 3,4 34 3,7
25 1,6 2,0 2,3 2,7 3,0 3,4 3,7 3,7 3,7
Pullout design bond strength for Hit Rebar design
Design bond strength in N/mm2 according to ETA 08/0352 (values in table are
design values, fod,po = TrRk/ymMp
Hammer or compressed air drilling. Uncracked concrete C20/25.
temperature Bar diameter
range 8 10 12 14 16 20 22 24 25
I: 40°C/24°C 5,3 6,3 53
II: 80°C/50°C 4,4 5,3 4.4
Ill: 120°C/72°C 2,8 3,3 2,8
Hammer or compressed air drilling. Cracked concrete C20/25.
temperature Bar diameter
range 8 10 12 14 16 20 22 24 25
I: 40°C/24°C - 3,7 4,0 3,3
II: 80°C/50°C - 3,0 3,3 3,7 4,0 3,3
lll: 120°C/72°C - 2,0 2,3 2,2

Increasing factor in non-cracked concrete: fg ,=(fc/25)°

Additional Hilti Technical Data

(feek: characteristic compressive strength on cube)

Reduction factor for splitting with large concrete cover: 6 = 0,306

842

10/2012




Hilti HIT-HY 150 MAX
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Fire Resistance according to DIBt Z-21.8-1882

%

[\

a) fire situation “anchorage”

AN

Maximum force in rebar in conjunction with Hilti HIT-HY 150 Max as a function of embedment depth for the

fire resistance classes F30 to F240 (yield strength f,, = 500 N/mm?) according EC2?.
Bar & | Drill hole @ | Max. Fqy Linst R30 R60 R90 R120 R180
[mm] [mm] [KN] [mm] [kN] [kN] [kN] [KN] [KN]
80 3,0 0,7 0,2 0 0
120 7,0 2,2 1,3 0,7 0,2
170 16,2 10,2 9,2 4,0 1,7
8 12 16,2 210 16,2 16,2 11,0 7,5
230 14,5 10,9
250 16,2 14,4
300 16,2
100 6,1 2,0 1,0 0,4 0
150 19,3 9,3 7,1 2,2 1,0
190 25,3 18,0 15,9 9,3 49
10 14 25,3 230 25,3 24,7 18,1 13,7
260 25,3 24,7 20,3
280 25,3 24,7
320 25,3
120 15,3 6,0 1,9 1,1 0,3
180 31,0 19,0 17,8 8,5 7,0
220 36,4 29,6 27,0 19,1 13,8
12 16 36,4 260 36,4 36,4 29,7 24,4
280 35,0 29,6
300 36,4 34,9
340 36,4
140 24,0 9,9 6,9 2,6 1,0
210 45,0 31,4 28,5 25,7 13,0
240 49,6 40,6 37,7 32,8 22,3
14 18 49.6 280 49,6 49,6 40,7 34,6
300 44,7 40,7
330 49,6 49,6
160 34,5 18,4 14,9 4,4 2,3
240 62,6 46,4 43,0 37,7 25,5
260 64,8 53,5 50,0 447 32,5
16 20 64,8 300 64,8 57,0 51,7 46,6
330 64,8 61,3 57,2
360 64,8 64,8
200 60,7 40,0 36,3 29,3 14,2
250 78,3 62,5 58,3 51,3 36,3
310 101,2 88,9 84,6 77,6 62,6
20 25 101,2 350 101,2 101,2 94,2 80,2
370 101,2 83,5
390 97,8
430 101,2
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Bar @ | Drill hole @ | Max. Fgr Linst R30 R60 R90 R120 R180
[mm] [mm] [KN] [mm] [KN] [KN] [KN] [KN] [KN]
250 97,9 78,1 72,9 64,7 45,3

280 126,5 94,6 89,4 81,2 61,8

370 158,1 144,0 127,9 119,7 111,2

25 32 158,1 410 158,1 150,0 141,8 123,2
430 158,1 150,0 144,2

450 158,1 155,2

500 158,1

4 For Hilti HIT-HY 150 MAX rebar only the standard acc. EC2 is available (Data also in Warringtonfire report
WF 166402 or/and IBMB Braunschweig report No 3884/8246-CM.
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b) fire situation “anchorage”

Max. bond stress, tr, depending on actual clear concrete cover for classifying the fire resistance.

It must be verified that the actual force in the bar during a fire, Fs 1, can be taken up by the bar connection of the

selected length, /. Note: Cold design for ULS is mandatory. 7,
Fs, 1< (linst—Cp)- D - - 11 where: (finst — Cf) 2 Ls; Ci
ls = lap length

%) = nominal diameter of bar

linst — Cf = selected overlap joint length; this must be at least /,

but may not be assumed to be more than 80 &

Tr = bond stress when exposed to fire

Critical temperature-dependent bond stress, 1., concerning “overlap joint” for Hilti HIT-HY 150 MAX injection
adhesive in relation to fire resistance class and required minimum concrete coverage c.

Clear concrete cover c Max. bond stress, 1. [N/mm?]

[mm] R30 R60 R90 R120 R180
30 0,6 0,3 0

35 0,7 0,3

40 0,9 0,4 0,2 0

45 1,0 0,4 0,2

50 12 0,5 0,3 0
55 15 0,6 0,3 0,2

60 1,8 0,8 0,4 0,3

65 2,2 0,9 0,5 0,3

70 2,7 1,0 0,5 0,3

75 3,4 1,2 0,6 0,4 0,2
80 15 0,7 0,5 0,3
85 1,7 0,8 0,5 0,3
90 2,0 1,0 0,6 0,3
95 2,2 1,1 0,7 0,4
100 2,4 1,3 0,8 0,4
105 2,7 15 0,9 0,5
110 3,0 1,7 11 0,5
115 3,4 2,0 1,2 0,6
120 2,2 14 0,6
125 2,5 1,6 0,7
130 2,8 1,9 0,8
135 3,0 2,1 0,9
140 3,7 3,4 2,3 1,0
145 2,6 1,1
150 2,9 1,2
155 3,1 1,3
160 3,7 3,4 1,4
165 3,5 1,5
170 1,6
175 3.7 1,7
180 1,8
185 3,7 1,9
190 2,1
195 2,2
200 2,3
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Hilti HIT-HY 150 MAX

post-installed rebars

Minimum anchorage length

According to ETA-08/0202, the multiplication factor for minimum anchorage length is 1,0 for all approved drilling
methods.

Minimum anchorage and lap lengths for C20/25; maximum hole lengths

Sl Hammerdr_illing,_
Compressed air drilling

Diameter dg fyx e lo,min * Imax
[mm] [N/mm?2] [mm] [mm] [mm]
8 500 113 200 1000
10 500 142 200 1000
12 500 170 200 1000
14 500 198 210 1000
16 500 227 240 1500
18 500 255 270 2000
20 500 284 300 2000
22 500 312 330 2000
24 500 340 360 2000
25 500 354 375 2000

* Iy min (8.6) and lp min (8.11) are calculated for good bond conditions with maximum utilisation of rebar yield
strength f,, = 500 N/mm?2 and as = 1,0
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