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Hilti HIT-HY 110

with HIT-V / HAS

Hilti HIT-HY 110 with HIT-V / HAS

Injection mortar system Benefits
Hilti - suitable for non-cracked concrete
HIT-HY 110 C 20/25 to C 50/60
500 ml foil pack )
(also available - suitable for dry and water
as 330 ml saturated concrete
and 1400 ml - small edge distance and anchor
Hilti HIT-HY 110 Hilti HIT-HY 110 Hilti HIT-HY 110 f0|| pack) SpaCIng pOSSIb'e
- large diameter applications
Ry S D Ml i Static mixer - high corrosion resistant
- in service temperature range up
HAS rods to 120 short term/72<C long
HAS-F rods term
HAS-R rods - manual cleaning for drill hole
HAS-HCR rods sizes < 18 mm and embedment
= depth hg < 10d
. h'_i.," :ﬁggg?ﬁ 4 |- embedment depth range
M8: 60to 160 mm
HIT-V rods M30: 120to 600 mm
HIT-V-F
HIT-V-R rods

HIT-V-HCR rods

A4 | |HCR| p
316 | |highivio| IS

{4

Small edge Variable c . High European
, orrosion . .
Concrete distance embedment . corrosion Technical .
. resistance : conformity
and spacing depth resistance Approval
Approvals / certificates

Description Authority / Laboratory No. / date of issue
European Technical Approval ® DIBt, Berlin ETA-08/0341 / 2013-03-18

a) All data given in this section according ETA-08/0341 issue 2013-03-18.

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, fek cube = 25 N/mm?
- Temperate range |
(min. base material temperature -40C, max. long te rm/short term base material temperature: +24C/40C )
- Installation temperature range -5TC to +40C
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Hilti HIT-HY 110

with HIT-V / HAS

Embedment depth 2 and base material thickness for the basic loading d

Mean ultimate resistance, characteristic resistance

ata.

, design resistance, recommended

loads.

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Typical embedment depth hes [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: non -cracked concrete C 20/25, anchor HIT -V 5.8

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Nrym  HIT-V 5.8 [kN] | 18,9 30,5 44,1 75,4 | 121,1 | 168,9 | 203,6 | 237,55
Shear Vgym  HIT-V5.8 [kN] 9,5 15,8 22,1 41,0 64,1 92,4 | 120,8 | 147,0
Characteristic resistance: non -cracked concrete C 20/25 , anchor HIT -V 5.8

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile N HIT-V5.8 [kN] | 18,0 29,0 42,0 56,5 90,8 | 126,7 | 152,7 | 178,1
Shear Vg« HIT-V 5.8 [kN] 9,0 15,0 21,0 39,0 61,0 88,0 | 1150 | 140,0
Design resistance: non -cracked concrete C 20/25 , anchor HIT -V 5.8

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Nrg  HIT-V 5.8 [kN] | 12,0 17,3 25,3 26,9 43,2 60,3 72,7 84,8
Shear Vgg HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 | 112,0
Recommended loads ?: non -cracked concrete C  20/25 , anchor HIT -V 5.8

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Ne  HIT-V5.8 [kN] 8,6 12,3 18,1 19,2 30,9 43,1 51,9 60,6
Shear Viec HIT-V 5.8 [kN] 5,1 8,6 12,0 22,3 34,9 50,3 65,7 80,0

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 110 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 I?[ernepi:rgﬁrr'gl base mategrial base material
temperature temperature
Temperature range | 40 CTto+40 C +24 C +40 C
Temperature range Il -40 Tto+80 C +50 C +80 T
Temperature range Il -40 Tto+120 C +72 C +120 €

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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Hilti HIT-HY 110

with HIT-V / HAS

Materials

Mechanical properties of HIT -V /HAS

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

_ HIT-VHAS 5.8 [N/mm? | 500 500 500 500 500 500 500 500

t’\é‘r’]’:‘:ga' HIT-VHAS 8.8 [N/mm? | 800 800 800 800 800 800 800 800

strength fy HIT-VHAS-R  [N/mm? | 700 700 700 700 700 700 500 500
HIT-V/HAS -HCR [N/mm?] | 800 800 800 800 800 700 700 700
HIT-VHAS 5.8 [N/mm?] | 400 400 400 400 400 400 400 400

Yield HIT-VHAS 8.8 [N/mm?] | 640 640 640 640 640 640 640 640

strength fyx HIT-VHAS-R ~ [N/mm?] | 450 450 450 450 450 450 210 210
HIT-V/HAS -HCR [N/mm?] | 600 600 600 600 600 400 400 400

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

Egﬁﬁm A, HIT-V [mm?] 36,6 58,0 84,3 157 245 353 459 561

Moment of HAS [mm3] 27,0 54,1 93,8 244 474 809 1274 | 1706

resistance

W HIT-V [mm3] 31,2 62,3 109 277 541 935 1387 | 1874

Material quality

Part Material

Threaded rod Strength class 5.8, As > 8% ductile

HIT-V(-F), steel galvanized = 5 pm,

HAS(-E)(-F) 5.8: M8 — M24

(F) hot dipped galvanized = 45 pm,

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

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

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/mm2, As > 8% ductile
M24 to M30: Ry, = 700 N/mm?, R, 0.2 = 400 N/mm?2, As > 8% ductile

Steel galvanized, hot dipped galvanized,

Yg’f‘;gg;g Stainless steel, 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel, 1.4529; 1.4565
Strength class 8,
steel galvanized = 5 pm,
hot dipped galvanized = 45 pm
EIIL\jltISO 4032 Strength class 70, stainless steel grade A4,

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

Strength class 70, high corrosion resistant steel,
1.4529; 1.4565
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Hilti HIT-HY 110
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Anchor dimensions

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
o o Te) o o o o
Anchor rod S S = N N < N N
HAS, HAS-F, HAS-R, HAS-HCR &S S & S 3 Z & 3
HAS-E, HAS-E-R = > = g S S S 2
Embedment depth hes  [mm] 80 20 110 125 170 210 240 270
Anchor rod . . .
HIT-V, HIT-V-R, HIT-V-HCR Anchor rods HIT-V (-R / -HCR) are available in variable length

Setting

installation equipment

Anchor size M8 | M10 | M12 | mi6 | M20 | M24 | m27 | M30
Rotary hammer TE2-TE 30 TE40-TE 70

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

Setting instruction

Dry and water-saturated concrete, hammer drilling

willingaid | %
-
77777777777, 77070777
Manu'al T2, o 7 ////////
cleanlng G707, 4 I ‘:’
G X « /////////,// ax
7 -
el H v 7 1
//-——"‘»"ﬁ g ) //
L7077 f // VL,
G GO A
I PO,
747007 I
L7, 7/
707 7000
ODER/OR/OQU/O a)
DY
COﬂ'llpfessed 744 2
air cleaning % / i
Gl P n
—
2 B %) ;
///////’\.J .‘\\\
77 ) \ O\
7/ | \ ]
Y%, \J
///
* s *
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Hilti HIT-HY 110
with HIT-V / HAS

T, TN\ G
///// (-\- /// ( ) 7 /////
77077 . 77,77, 77777,
A tlﬁl o/ L0 70707 teure 4 7707070707, Tinst
0 7070/577, /27777, 0 7070/0/27,
7 X G/7/7/77, N PN, ~—
ol ~ oIl
AL, = linst = o [N -
N\ 777,
/ ////////v N G, = v17-LvA
70,77 70077
700 2000 |1~
7477, ) 00,0 00,7077 V%
O 77,777 L0000 Ini

a) Note: Manual cleaning for drill hole sizes d
Compressed air cleaning for all bore hole diamet
b) Note: Extension and piston plug needed for overh

0< 18mm and embedment depth h ¢ <
ers and all bore hole depth

10 d only!

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

Working time, Curing time

ead installation and/or embedment depth > 250mm!

Temperature Working time Curing time
of the base material T gy, tgel teure @
S5Cto-1<T 90 min 9h
0Cto4<C 45 min 45 h
5Cto9 < 20 min 2h
10Cto19<C 6 min 90 min
20 Cto 29 C 4 min 50 min
30Cto40C 2 min 40 min

a) The curing time data are valid for dry anchorage base only. For water saturated anchorage bases the curing

times must be doubled.

Setting details

- . Ve v P s . - - s
/ s s v 4 s s s
7 e e e e e ’e
4 s 7/ 7/ s 7/ 7/ s Ve 7
4 . . - s - s s s
S 7 . / / s 7 7 s
7S -, . - . . s -

Marking of the
embedment depth

Fixture

Bore hole depth hg= anchorage depth hes

Thickness tjy,

Thickness of concrete member h
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Hilti HIT-HY 110

with HIT-V / HAS

Setting details

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
B'r?lrgﬂa' diameter of [mm]| 10 12 14 18 24 28 30 35
Efflfzti\l/e gmtt)ﬁdment gnd Netmin  [MmM] 60 60 70 80 0] 100 110 120
rill hole depth range
for HIT-V Netmax [Mm]| 160 200 240 320 400 480 540 600
Effective anchorage and
drill hole depth Net [mm] 80 90 110 125 170 210 240 270
for HAS
Minimum base . her + 30 mm
material thickness Ain - [mm] > 100 mm her + 2 do
E(')?g‘iﬁtﬁ:eo;)‘(’lﬁféance dr 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“Srt‘;’;g'e“ edge Cuin  [mm]| 40 50 60 80 100 120 | 135 150
Critical spacing
for splitting failure Sersp  [MM] 2 Corsp
h/hy
1,0- he forh/he 22,0
2,0
Critical edge distance 46h.-18h for2.0>h/h.> 13
for splitting failure @ Cers [mm] | %5 Rer = 2, ' o 1371
< :
2,26 het forh/he<1,3 1.0hy 226 hy Cersp
Critical spacing for
concrete cone failure >N [mm] 2 Corn
Critical edge distance
;o_rI coné:)rete cone CerN [mm] 1,5 he
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 < het < et max

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

c) h: base material thickness (h = hy,i,), her: embedment depth

d) The critical edge distance for concrete cone failure depends on the embedment depth he and the design bond
resistance. The simplified formula given in this table is on the save side.
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Hilti HIT-HY 110

with HIT-V / HAS

Simplified design method

Simplified version of the design method according ETAG 001, TR 029.

= 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 . fl,N . fz,N . fs,N . fh,p . fre,N

- Concrete cone resistance: Nrqe = N(’Rd,C -fg-fin-fon-fan - fon - fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c ° fB ° fl,sp ° fz,sp ° fs,sp * fh,N ° fre,N

Basic design tensile resistance

Design steel resistance N Rrgs

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 44,7 84,0 130,7 | 188,0 | 244,7 | 299,3

Rds HAS (-E)-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

Design combined pull -out and concrete cone resistance
— N0
Nrdp = N rdp - fep - fin - fon - fan - fhp - fren

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Typical embedment depth

11 12 17 21 24 27
has = et [mm] 80 90 0 5 0 0 0 0

NORd,p Temperature range | [KN] 14,7 17,3 25,3 26,9 43,2 60,3 72,7 84,8
NORd,p Temperature range Il [KN] 10,1 11,8 17,3 18,0 28,0 37,7 48,5 60,6
NORd,p Temperature range Il [KN] 8,7 10,2 15,0 15,0 254 33,9 38,8 48,5

8 12/ 2013
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Design concrete cone resistance N

Design splitting resistance N rasp = Nogac - fp - fisp - fosp  fasp - Fn - fren

rdc = Nrac - fa - fun - fon - fan - fan - fren

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
NRac [kN] | 24,1 24,0 32,4 33,6 53,3 73,2 89,4 | 106,7
Influencing factors
Influence of concrete strength on combined pull -out and concrete cone resistance
(COMEED SEE i R C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop =  (fokcune/25N/Mm2)°™° 2 1,00 1,03 1,06 1,09 1,11 1,13 1,14
a) focube = 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 = hef/hef,typ

Influence of concrete strength on concrete cone res istance
OO SEE i R C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (Forcue/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
Influence of edge distance ?
C/Ccr'N

01|02 | 03| 04| 05| 06| 07 ]| 081 09 1
C/Cersp
fqu = 0,7+0,3¢clcgyny <1

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

fisp = 0,7 +0,3-Clesp <1
fqu = 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
fosp = 0,5-(1+cClegsp) <1

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

a)

Influence of anchor spacing

The edge distance shall not be smaller than the minimum edge distance c;,. These influencing factors must

S/SCF,N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp
fgqN = 0,5(1 + S/Scr,N) <1

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
f3sp = 0,5-(1 + S/Sersp) <1

a)
be considered for every anchor spacing.

Influence of embedment depth on concrete cone resis  tance

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

fon = (hetfNetyp)™
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Hilti HIT-HY 110

with HIT-V / HAS

Influence of reinforcement

her [Mm] 40 50 60 70 80 90 2100
fen = 0,5 + he/200mm < 1 0,7? 0,75% 0,82 0,85% 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 fen =1
may be applied.

Shear loading

The design shear resistance is the lower value of
- Steel resistance: VR s
. Concrete pryout resistance:  Vgqcp = K - lower value of Nggp and Ngq ¢

- Concrete edge resistance: VRrde = V°Rd,C g fgefn-fafher-fe

Basic design shear resistance

Design steel resistance V Rrqds

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

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

RiS HAS (-E)-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 V. rq.cp = lower value A ofk - Nrd,p and K - Nrac
k=2forh ¢ 260 mm

a) Nrgp: Design combined pull-out and concrete cone resistance
Nrac: Design concrete cone resistance

Design concrete edge resistance V  Rrq.c =VOac - fa-fo-fh-fa-fher-fe

Anchor size | M8 | m10 | mM12 | M16 | M20 | m24 | M27 | M30
Non-cracked concrete

Ve kN] | 59 | 86 | 116 | 187 | 270 | 366 | 445 | 530
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Hilti HIT-HY 110

with HIT-V / HAS

Influencing factors

Influence of concrete strength

concreteistrengthidesignaion C 20/25 | C 25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)

fo = (Forcue/25N/mm2)H2 @ 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 dir  ection perpendicular to the free edge

Angle B 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=290°
v
‘¢ 1
! » (sina B 1 | 101|105 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosa) { j
25

Influence of base material thickness
h/c 015 | 03 | 045 | 06 | 075 | 09 | 105 | 1,2 | 1,35 | 215
fn = {n/(15-c)}"? =<1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
Influence of anchor spacing and edge distance % for concrete edge resistance: f 4
fa=(c/he)*®-(L+s/[3-c])-0,5
clhe Single Group of two anchors s/h

anchor | 0,75[1,50 | 2,25[3,00 [ 3,75 [ 4,50 [ 5,25 [ 6,00 [ 6,75 [ 7,50 | 8,25 [ 9,00 | 9,75 [ 10,50 [ 11,25
0,50 0,35 ]0,27] 0,35]| 0,35| 0,35] 0,35| 0,35| 0,35/ 0,35| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35] 0,35
0,75 0,65 | 0,43| 0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63]0,75] 0,88] 1,00| 1,00| 1,00| 1,00/ 1,00| 1,00| 1,00/ 1,00| 1,00{ 1,00| 1,00 1,00
1,25 1,40 ] 0,84| 0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 | 1,07]1,22] 1,38/ 1,53| 1,68| 1,84| 1,84 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 2,32 11,32]1,49] 1,65| 1,82| 1,98| 2,15| 2,32| 2,32| 2,32| 2,32 2,32 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 1,59| 1,77 1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 |1,88] 2,06] 2,25| 2,44| 2,63| 2,81| 3,00| 3,19 3,38 3,38 3,38| 3,38| 3,38] 3,38/ 3,38
2,50 3,95 | 2,17| 2,37| 2,57| 2,77| 2,96 3,16| 3,36 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 |2,49|2,69|2,90| 3,11 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56 4,56| 4,56| 4,56| 4,56
3,00 520 | 2,81] 3,03]| 3,25| 3,46| 3,68] 3,90| 4,11| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20 5,20
3,25 586 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 4,96 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21 4,44| 4,68| 4,91| 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| 5,41| 5,67| 5,93| 6,18| 6,44| 6,70| 6,96 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,55 | 5,04|5,30| 5,57| 5,83 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49]| 8,75
4,75 | 10,35 | 5,45| 5,72| 5,99| 6,27| 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99 9,26
500 | 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
525 | 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
550 | 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 Sni, and the
minimum edge distance Cpy;n.
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Influence of embedment depth

hes/d 4 4,5 5 6 7 8 9 10 11
frer= 0,05 (her /d)™® 051 | 063 | 0,75 | 1,01 | 1,31 | 1,64 | 2,00 | 2,39 | 281
hei/d 12 13 14 15 16 17 18 19 20
frer= 0,05 - (her /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 Cpn.

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 — fex 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 — feccube = 25 N/mm2 - minimum embedment depth

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth het = hetmin  [MmM] 60 60 70 80 90 100 110 120
Base material thickness  h = hmin  [MmM] 100 100 100 116 138 156 170 190
Tensile N rq: single anchor, no edge effects
i HIT-V 5.8
& TV as [kN] | 111 | 115 | 161 | 172 | 205 | 240 | 27,7 | 316
& HIT-V-R
' HIT-V-HCR
Shear Vgq: single anchor, no edge effects, without lever arm
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
g~ |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
Design resistance: concrete C  20/25 — fexcube = 25 N/mm2 - minimum embedment depth
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth hef = hetmn ~ [MM] 60 60 70 80 90 100 110 120
Base material thickness  h = hmin  [MmM] 100 100 100 116 138 156 170 190
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150
Tensile N rq: single anchor, min. edge distance (c=¢c  in)
{ HIT-V 5.8
. ::ix%S [kN] 6,7 7,8 9,7 11,0 14,5 18,1 21,0 24,8
N Cuin |[HIT-V-HCR

Shear Vggq: single anchor, min. edge distance (c=¢  i,), without lever arm
HIT-V 5.8
~ |HIT-V 8.8

> |HIT-V-R
Coin | HIT-V-HCR

[kN] 3,5 4,9 6,6 10,2 14,1 18,3 21,8 259

\.l

Design resistance: concrete C = 20/25 — feccube = 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 hef = hetmn ~ [MmM] 60 60 70 80 90 100 110 120
Base material thickness  h = hmin  [MmM] 100 100 100 116 138 156 170 190
Spacing S =Smn [Mm] 40 50 60 80 100 120 135 150
Tensile N grq: double anchor, no edge effects, min. spacing (s = Smin)
i HIT-V 5.8
' |HIT-v8s8
\,;.,1 HIT-V-R [kN] 7,4 7,6 10,0 10,8 13,4 16,0 18,6 21,5
Smn | HIT-V-HCR
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin), Without lever arm
HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 39,4 47,1 54,7 62,7
0 S.” HIT-V 8.8 [kN] 12,0 17,7 24,9 32,1 39,4 47,1 54,7 62,7
AT [HIT-VR [kN] 8,3 12,8 19,2 32,1 39,4 47,1 48,3 58,8
HIT-V-HCR [kN] 12,0 17,7 24,9 32,1 39,4 47,1 54,7 62,7
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Design resistance: concrete C  20/25 — feccune = 25 N/mm? - typical embedment depth

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth het = hertyp ~ [MM] 80 90 110 125 170 210 240 270
Base material thickness  h = hmin  [MmM] 110 120 140 161 218 266 300 340
Tensile N rq: single anchor, no edge effects
HIT-V 5.8 [KN] 12,0 17,3 25,3 26,9 43,2 60,3 72,7 84,8
i HIT-V 8.8 [KN] 14,7 17,3 25,3 26,9 43,2 60,3 72,7 84,8
ol HIT-V-R [KN] 13,9 17,3 25,3 26,9 43,2 60,3 72,7 84,8
Y HIT-V-HCR [KN] 14,7 17,3 25,3 26,9 43,2 60,3 72,7 84,8
Shear Vgq: single anchor, no edge effects, without lever arm
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 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
Design resistance: concrete C  20/25 — feccune = 25 N/mm? - typical embedment depth
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth het = hertyp ~ [MM] 80 90 110 125 170 210 240 270
Base material thickness ~ h = hmin  [MmM] 110 120 140 161 218 266 300 340
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150
Tensile N rq: single anchor, min. edge distance (c=¢c  in)
{ HIT-V 5.8
HIT-V 8.8

\. HIT-V-R [kN] 8,6 10,1 14,7 16,4 26,7 37,8 46,3 55,0

Cwin |HIT-V-HCR
Shear Vggq: single anchor, min. edge distance (c=¢  in) , without lever arm
HIT-V 5.8
o HIT-V 8.8
b HIT-V-R
Crn | HIT-V-HCR

[kN] 3,7 53 7,3 11,5 17,2 23,6 29,0 34,8

Design resistance: concrete C = 20/25 — fecune = 25 N/mm? - typical embedment depth
(load values are valid for single anchor)

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth hef = heiyp  [MM] 80 90 110 125 170 210 240 270
Base material thickness ~ h = hmin  [MmM] 110 120 140 161 218 266 300 340
Spacing s [mm] 40 50 60 80 100 120 135 150
Tensile N rq: double anchor, no edge effects, min. spacing (s = Smin)
{ HIT-V 5.8
L= HIT-V 8.8
\,&.J,_ HIT-V-R [kN] 9,9 11,3 16,3 17,5 28,2 39,4 47,9 56,5
“Smn |HIT-V-HCR
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin ), Without lever arm
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
0 S.” HIT-V 8.8 [KN] 12,0 18,4 27,2 45,7 72,4 100,5 | 120,9 140,7
AT [HIT-VR [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 45,7 72,4 70,9 92,0 112,0
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Design resistance: concrete C  20/25 — fexcune = 25 N/mm? - embedment depth = 12 d 3

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 =hmn  [Mmm] 126 150 174 228 288 344 384 430
Tensile N rq: single anchor, no edge effects
HIT-V 5.8 [KN] 12,0 19,3 28,0 41,4 61,0 82,7 98,2 113,1
i HIT-V 8.8 [KN] 17,7 23,0 33,2 41,4 61,0 82,7 98,2 113,1
\l HIT-V-R [kN] 13,9 21,9 31,6 41,4 61,0 82,7 80,4 98,3
' HIT-V-HCR [KN] 17,7 23,0 33,2 41,4 61,0 82,7 98,2 113,1
Shear Vggq: single anchor, no edge effects, without lever arm
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 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

a) d = element diameter

Design resistance: concrete C = 20/25 — fexcune = 25 N/mm? - embedment depth = 12 d 3

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Embedment depth he=12da [mm] 96 120 144 192 240 288 324 360
Base material thickness  h = hmin  [MmM] 126 150 174 228 288 344 384 430
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135 150
Tensile N rq: single anchor, min. edge distance (c=¢c  in)
{ HIT-V 5.8
HIT-V 8.8

\. HIT-V-R [kN] 10,3 13,4 19,3 25,2 37,7 51,9 62,6 73,4

Cuin |HIT-V-HCR
Shear Vggq: single anchor, min. edge distance (c=¢  in) , without lever arm
HIT-V 5.8
P HIT-V 8.8
\' > . |HIT-V-R

Crin | HIT-V-HCR
a) d = element diameter

[kN] 3,9 57 7,8 12,9 18,9 259 31,8 38,1

Design resistance: concrete C = 20/25 — fexcune = 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=12da [mm] 96 120 144 192 240 288 324 360
Base material thickness ~ h = hmin  [MmM] 126 150 174 228 288 344 384 430
Spacing $=Smn [Mm] 40 50 60 80 100 120 135 150
Tensile N grq: double anchor, no edge effects, min. spacing (s = Smin)
HIT-V 5.8 [kN] 12,0 15,5 22,0 28,0 41,2 55,8 66,6 77,3
i HIT-V 8.8
\J.;J”f : HIT-V-R [kN] 12,1 15,5 22,0 28,0 41,2 55,8 66,6 77,3
“Smn |HIT-V-HCR
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin) , Without lever arm
HIT-V 5.8 [KN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
0 S.” HIT-V 8.8 [KN] 12,0 18,4 27,2 50,4 78,4 112,8 | 147,2 179,2
\l'" 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

a) d = element diameter
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Hilti HIT-HY 110 with HIS-(R)N

Injection mortar system Benefits
Hilti - suitable for non-cracked concrete
; : HIT-HY 110 C 20/25 to C 50/60
500 mifoil pack | _ suitable for dry and water
(also available saturated concrete
- as 330 ml - small edge distance and anchor
Hilti HIT-HY 110 Hilti HIT-HY 110 Hilti HIT-HY 110 _\ and 1400 ml Spacing pOSSible
foil pack) : .
- corrosion resistant
. o - in service temperature range up
bl e Static mixer to 120 short term/72< long
term
Internal - manual cleaning for drill hole
threaded sleeve sizes < 18 mm

A" Hi1s-N
HIS-RN
Concrete Sg;:tlgﬁgge Corrosion 'El'gtr:%?\?:aﬂ CE
. resistance conformity
and spacing Approval
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Approval ® DIBt, Berlin ETA-08/0341 / 2013-03-18

a) All data given in this section according ETA-08/0341 issue 2013-03-18.

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 -40C, max. long te rm/short term base material temperature: +24C/40C )
- Installation temperature range -5TC to +40C
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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 M10x110 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 Nrym HIS-N [kN] 26,3 48,3 70,4 123,9 114,5
Shear Vrym 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 Ngx HIS-N [kN] 25,0 40,0 60,0 111,9 109,0
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 Ngg HIS-N [kN] 17,5 26,7 40,0 62,2 74,1
Shear Vgg HIS-N [kN] 10,4 18,4 26,0 39,3 36,7

Recommended loads 2: non -cracked concrete C 20/25 , anchor HIS -N

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Tensile Nyec HIS-N [kN] 12,5 19,0 28,6 44,4 53,0
Shear Viec 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 110 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 I?[ernepi:rgﬁrr'gl base mategrial base material
temperature temperature
Temperature range | 40 Cto+40 C +24 C +40 C
Temperature range Il -40 Tto+80 C +50 C +80 T
Temperature range Il -40 Tto+120 C +72 C +120 €

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 M10x110 M12x125 M16x170 M20x205
HIS-N [N/mm?] 490 490 460 460 460
t’\é(r)]'::ga' Screw 8.8 [N/mm? 800 800 800 800 800
|
strength fu. HIS-RN [N/mm?2] 700 700 700 700 700
Screw A4-70  [N/mm?] 700 700 700 700 700
HIS-N [N/mm?2] 410 410 375 375 375
Yield Screw 8.8 [N/mm?] 640 640 640 640 640
strength fyx ~ HIS-RN [N/mm2] 350 350 350 350 350
Screw A4-70  [N/mm?] 450 450 450 450 450
Stressed HIS-(R)N [mm? 51,5 108,0 169,1 256,1 237,6
Cross-
section A,  Screw [mm? 36,6 58 84,3 157 245
Moment of  HIS-R)N [mm3] 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 hes  [mm] 80 90 110 125 170
Setting

installation equipment

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Rotary hammer TE2-TE 30 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

Manual
cleaning
OR/OU /0O a)
Compressed
air cleaning ¢ 2
b)

Tinst
1

(f
7077777 (( o

Y \
70,7
7,727, \I

14
a) Note: Manual cleaning for drill hole sizesd (< 18mm only!

Compressed air cleaning for all bore hole diamet  ers and all bore hole depth
b) Note: Extension and piston plug needed for overh ead installation!

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 T gy tgel teure @
5Cto-1<T 90 min 9h
0Cto4<C 45 min 45 h
5Cto9 < 20 min 2h
10Cto19<C 6 min 90 min
20 Cto 29 C 4 min 50 min
30Cto40C 2 min 40 min

a) The curing time data are valid for dry anchorage base only. For water saturated anchorage bases the curing
times must be doubled.

Setting details

d/\
/f///

.

Bore hole depth hg =
Embedment depth het
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Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Nominal diameter of
drill bit do [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage
and drill hole depth et [mm] 20 110 125 170 205
Minimum base
material thickness Pimin [mm] 120 150 170 230 270
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18 22
Thread engagement =y n| g 10-25 12-30 16-40 20-50
length; min - max
Torque moment ? Tmax  [NM] 10 20 40 80 150
Minimum spacing Smin [mm] 40 45 55 65 90
Minimum edge
distance Crin [mm] 40 45 55 65 20
Critical spacin

p g Scr,sp [mm] 2 Ccr,sp

for splitting failure

h/hy
1,0- he forh/he 22,0
2,0
Critical edge distance 46h.-18h for2.0>h/h.> 13
for splitting failure ®  Cers [mm] ] .5 fer = %, ’ of = & 134 |
< r
2,26 hef fOI‘ h / hef 1,3 1,0'he, 2,25 hel cn:r‘sp
Critical spacing for
concrete cone failure >N [mm] 2 Corn
Critical edge distance
for concrete cone Can  [mm] 1,5 het

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 = hy,n), 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.

= 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 . fl,N . fz,N . fs,N . fh,p . fre,N

- Concrete cone resistance: Nrge = N(’Rd,C -fg-fin-fon-fan - fon - fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c ° fB ° fl,sp ° fz,sp ° fs,sp ° fh,N ° fre,N

Basic design tensile resistance

Design steel resistance N Rrgs

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205

N HIS-N [kN] 17,5 30,7 44,7 80,3 74,1
R4S HIS-RN [kN] 13,9 21,9 31,6 58,8 69,2

Design combined pull -out and concrete cone resistance

NRrd,p = NORd,p ~fep - fin-fon-fan-:fhp - fren

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205

Embedment depth h o [mm] 90 110 125 170 205

NORd,p Temperature range | [KN] 23,3 26,7 40,0 63,9 77,8

NORd,p Temperature range Il [KN] 13,3 20,0 26,7 41,7 52,8

NORd,p Temperature range Il [KN] 10,7 13,3 20,0 27,8 33,3

Design concrete cone resistance N rac = Nrac - fa - fin - fan - fan - fan - fren

Design splitting resistance N rasp = Nogac - fp - fisp - fosp  fasp - Fn - fren

Anchor size M8 M10 M12 M16 M20

NORd,C [kN] 28,7 38,8 47,1 62,2 82,3
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Influencing factors

Influence of concrete strength on combined pull -out and concrete cone resistance
SIS s C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fop =  (foxcube/25N/Mm2)°™° 2 1,00 1,03 1,06 1,09 1,11 1,13 1,14
a) focube = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of embedment depth on combined pull ~ -out and concrete cone resistance

fh’p =1

Influence of concrete strength on concrete cone res istance

Concrete strength designation
(ENV 206)

fo = (Forcure/25N/Mmm?2)°>® 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focube = CONCrete compressive strength, measured on cubes with 150 mm side length

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

a)

Influence of edge distance
C/Ccr'N

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

fl,N = 0,7+ O,3'C/CCEN <1
fip = 0,7+ 0,3-Clegsp <1

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

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

fasp = 0,5-(1+cCleersp) <1
a) The edge distance shall not be smaller than the minimum edge distance cn,. 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

a)

Influence of anchor spacing
S/SCF,N

o1 | 02|03 )| 04| 05| 06|07 |08/ 09 1
S/Scrsp

fg'N = 0,5(1 + S/SCEN) <1
f3sp = 0,5-(1+ S/S¢rsp) <1

a) The anchor spacing shall not be smaller than the minimum anchor spacing Sy,. 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 resis  tance

fh,N =1
Influence of reinforcement
her [mm] 40 50 60 70 80 90 2100
fen = 0,5 + he/200mm < 1 079 | 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 fen =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 Ngqp and Ngg,c

- Steel resistance:
. Concrete pryout resistance:

- Concrete edge resistance: VRde = V(’Rd,C g fgefn-fafher-fe

Basic design shear resistance

Design steel resistance V. Rrqds

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
Res HIS-RN [kN] 8,3 12,8 19,2 35,3 41,5
Design concrete pryout resistance V. rq.cp = lower value A ofk - Nrd,p and K - Nrac
k=2forh ¢ 260 mm
a) Nrgp: Design combined pull-out and concrete cone resistance
Nrac: Design concrete cone resistance
Design concrete edge resistance V  Rrdc =VOac - fa-fo-fn-fa-fher-fc
Anchor size M8 Mo | M2 | M6 | M20
Non-cracked concrete
Vorac kN] [ 124 | 196 | 282 | 402 | 462
Influencing factors
Influence of concrete strength
SIS s C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (Forcue/25N/mm2)H2 @ 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 perpen  dicular to the free edge
Angle 3 0° 10° 20° 30° 40° 50° 60° 70° 80° | 290°
v
- 1
! . (sing, ) B 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosar, ) + v
25
Influence of base material thickness
h/c 0,5 03 (045 | 06 |0O75| 09 | 105 | 12 | 1,35 | 215
fn= {25 -c}" <1 0,32 | 045 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
25
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Influence of anchor spacing and edge distance 3 for concrete edge resistance: f 4
fs=(c/he)®- (L +s/[3-c]) -0,5

Single Group of two anchors s/h

anchor [0,75[1,50[2,25[3,00[3,75[4,50 [5,25]6,00]6,75[ 7,50 | 8,25 [9,00 | 9,75 [ 10,50 [ 11,25
0,50 0,35 |} 0,27| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35
0,75 0,65 ] 0,43|0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63| 0,75/ 0,88 1,00 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00
1,25 1,40 | 0,84|0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 |107|1,22| 1,38/ 153|168 1,84|1,84|1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 232 |132|149|165|1,82]|1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 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 ] 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38 3,38| 3,38
2,50 3,95 | 2,17| 2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76] 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 |249| 2,69| 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 | 464| 490| 5,15| 5,41 5,67| 5,93| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,55 | 5,04| 5,30| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27 | 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 ] 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74| 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67| 9,97| 10,26| 10,55| 10,85

a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing Sni, and the

minimum edge distance Cpy;n.

c/h ef

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20

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

a)

Influence of edge distance
c/d 4 6 8 10 15 20 30 40
fo=  (d/c)®® 077 | 071 | 067 | 065 | 060 | 057 | 052 | 0,50
a) The edge distance shall not be smaller than the minimum edge distance Cpn.

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 — fex cupe =25 N/mm?2

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

- no effects of dense reinforcement
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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 [Mmm] 120 150 170 230 270
§ Tensile N rq: single anchor, no edge effects
. HIS-N [kN] 17,5 26,7 40,0 62,2 74,1
Y HIS-RN [kN] 13,9 21,9 31,6 58,8 69,2
Shear Vgq: single anchor, no edge effects, without lever arm
- HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
D HIS-RN [kN] 8,3 12,8 19,2 35,3 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=hmn [Mm] 120 150 170 230 270
Edge distance C=Cmn [mm] 40 45 55 65 90

4 Tensile N gq: single single anchor, min. edge distance (c=C  min)
' HIS-N [kN] 11,9 13,4 20,4 27,5 37,4
- Cun | HIS-RN [kN] 11,9 13,4 20,4 27,5 37,4
Shear Vggq: single anchor, min. edge distance (c=c¢c nn), without lever arm

# . ~ |HIS-N [kN] 4,2 55 7,6 10,8 17,2
X Crn | HIS-RN [kN] 4,2 55 7,6 10,8 17,2

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
Spacing $=Smn [Mm] 40 45 55 65 90
4 Tensile N grq: double anchor, no edge effects, min. spacing (s = Smin)
\‘.:;.,:J:j‘ HIS-N [kN] 14,3 16,9 24,2 33,8 45,2
“ 8Smin |HIS-RN [kN] 13,9 16,9 24,2 33,8 45,2
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin ), Without lever arm
Q:.-zmsmi:’ HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
HIS-RN [kN] 8,3 12,8 19,2 35,3 41,5
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Hilti HIT-HY 110 with rebar

Injection mortar system Benefits
Hilti - suitable for non-cracked concrete
] HIT-HY 110 C 20/25 to C 50/60
. i 500 m foil pack | - suitable for dry and water

saturated concrete

as 330 ml - zmaz?::nedg(e)stjslist)tlz;nce and anchor

#  and 1400 m| pacing p .

foil pack) - large diameter applications

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

VY G DL Gl A Static mixer term

manual cleaning for drill hole sizes

<18 mm and embedment depth

hes < 10d

rebar BSt 500 S | - embedment depth range

@8: 60 to 160 mm

@25: 120 to 500 mm

(also available

Hilti HIT-HY 110 Hilti HIT-HY 110 Hilti HIT-HY 110

= #
< P ™
;
G B (C G‘
e -
Small edge Variable European CE
Concrete distance embedment  Technical
. conformity
and spacing depth Approval
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Approval ® DIBt, Berlin ETA-08/0341 / 2013-03-18

a) All data given in this section according ETA-08/0341 issue 2013-03-18.

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 -40C, max. long te rm/short term base material temperature: +24C/40C )
- Installation temperature range -5TC to +40C
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Embedment depth 2 and base material thickness for the basic loading d

ultimate resistance, characteristic resistance, des

ata. Mean

ign resistance, recommended loads.

Anchor size @8 210 @12 @14 216 220 @25
Embedment depth hes= hegryp [mm] 80 90 110 125 170 210 240
Base material thickness h [mm] 110 120 140 165 220 270 300

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) hetyp: Typical embedment depth

Mean ultimate resistance: non

-cracked concrete C 20/25, anchor BSt 500 S

Anchor size 78 210 @12 @14 216 @20 @25

Tensile Ngym BST 500 S [kN] 22,8 32,0 47,0 55,0 72,9 106,8 164,9
Shear Vgym BST500S [kN] 14,7 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 78 210 @12 @14 716 @20 @25

Tensile Nr¢  BST 500 S [kN] 17,1 24,0 35,2 41,2 54,7 80,1 123,7
Shear Vg« BST 500 S [kN] 14,0 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 78 210 @12 @14 716 @20 @25

Tensile Nrg BST 500 S [kN] 11,4 13,4 19,6 19,6 26,0 38,1 58,9

Shear Vgg BST 500 S [kN] 9,3 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 78 210 @12 @14 716 @20 @25

Tensile N  BST 500 S [kN] 8,1 9,5 14,0 14,0 18,6 27,2 42,1

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

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

Service temperature range

Hilti HIT-HY 110 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 I?[ernepi:rgﬁrr'gl base mategrial base material
temperature temperature
Temperature range | 40 CTto+40 C +24 C +40 C
Temperature range Il -40 Tto+80 C +50 C +80 T
Temperature range Il -40 Tto+120 C +72 C +120 €

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.

30
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Mechanical properties of rebar BSt 500S

Anchor size

g8 | @10 @12 @14 716 @20 @25

Nominal
tensile
strength fy,

BSt 500 S

[N/mm?2]

550

Yield

strength fy, BSt 500 S

[N/mm?2]

500

Stressed
Cross-
section A

BSt 500 S

[mm?]

50,3 78,5 1131 153,9 2011 314,2 490,9

Moment of
resistance BSt500 S
W

[mm?]

50,3 98,2 169,6 269,4 402,1 785,4 1534

Material quality

Part

Material

rebar
BSt 500 S

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

Anchor dimensions

Anchor size

@8 @10 @12 @14 216 @20 @25

rebar
BSt 500 S

rebar are available in variable length

Setting

installation equipment

Anchor size

28 | @10 | @12 | @14 | o216 @20 | @25

Rotary hammer

TE2-TE 30 TE40-TE 70

Other tools

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

12 /2013
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Setting instruction

Dry and water-saturated concrete, hammer drilling

Manual
cleaning
OR/OU /0 a)
Compressed
air cleaning ¢ 2
b)

)

Z’//l/////lfl// 7, q j

AR, Igel Ao o
/// A, //,2;/ - .

it

é» R [

e e lingt -

//‘;’//’% linst ==| {&
e~ o

7272

a) Note: Manual cleaning for drill hole sizesd (< 18mm and embedment depth h ¢ <10 d only!
Compressed air cleaning for all bore hole diamet  ers and all bore hole depth
b) Note: Extension and piston plug needed for overh ead 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 t|me
of the base material T gy tgel tcure
5Cto-1<T 90 min 9h
0Cto4<C 45 min 45 h
5Cto9 < 20 min 2h
10Cto19<C 6 min 90 min
20 Cto 29 C 4 min 50 min
30Cto40C 2 min 40 min

a) The curing time data are valid for dry anchorage base only. For water saturated anchorage bases the curing
times must be doubled.

Setting details

<§&\\\\\\»\\\\\\\\\\\\\\

‘ Bore hole depth ho = embedment depth hes

Thickness of concrete member h
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Anchor size @8 210 @12 @14 216 220 @25
B'r?lrgﬂa' diameter of [mm]| 12 14 16 18 20 25 32
Effective embedment gnd Retmin  [MM] 60 60 70 75 80 90 100
drill hole depth range
for rebar BSt 500 S Netmax  [MmM] 160 200 240 280 320 400 500
Minimum base . her + 30 mm
material thickness Ain - [mm] > 100 mm her + 2 do
Minimum spacing Smin [mm] 40 50 60 70 80 100 150
3’:;?;”33? edge Cuin  [mm]| 40 50 60 80 100 120 150
Critical spacing
for splitting failure Sersp  [MM] 2 Corsp
h/hg
1,0- he forh/he 22,0
2,0
Critical edge distance 46h.-18h for2.0>h/he> 13
for splitting failure ®  Cersp [MMIJ&0 Mer= 2, o o 13-
<

2,26 hef fOI‘ h / hef = 1,3 1,0'he, 2,25 hel cl:r‘sp
Critical spacing for
concrete cone failure >N [mm] 2 Corn
Critical edge distance
;o_rI congrete cone CerN [mm] 1,5 he
ailure

\_.
e
s

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 < Nef < et max

b) h: base material thickness (h = hy,n), he: 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.

34
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Simplified design method

Simplified version of the design method according ETAG 001, TR 029.

= 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 . fl,N . fz,N . fs,N . fh,p . fre,N

- Concrete cone resistance: Nrqe = N(’Rd,C -fg-fin-fon-fan - fon - fren

- Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c ° fB ° fl,sp ° fz,sp ° fs,sp * fh,N ° fre,N

Basic design tensile resistance

Design steel resistance N Rrgs
Anchor size @8 @10 @12 @14 216 @20 @25
Nras BSt500S [kN] 20,0 30,7 44,3 60,7 79,3 123,6 192,9

Design combined pull -out and concrete cone resistance
— N0
Nrdp = N rdp - fep - fin- fon - fan - fhp - fren

Anchor size @8 210 @12 @14 216 220 @25
Embedment depth hes =

Typical smbedment depth hetsys [mm] 80 90 110 125 145 170 210
NORd,p Temperature range | [KN] 11,4 13,4 19,6 19,6 26,0 38,1 58,9
NORd,p Temperature range Il [KN] 8,0 9,4 13,8 13,1 17,4 25,4 39,3
NORd,p Temperature range Il [KN] 6,7 7,9 11,5 11,8 15,6 22,9 35,3

Design concrete cone resistance N rac = Nrac - fa - fin - fan - fan - fan - fren

Design splitting resistance N rdsp = N°rac - s - fisp - fosp « fasp - Fn - fren

Anchor size @8 @10 @212 @14 216 @20 @25
Nkac [kN] 24,1 24,0 32,4 33,6 42,0 53,3 73,2
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Influencing factors

Influence of concrete strength on combined pull -out and concrete cone resistance
(CE",L‘\‘jrgge(S)s“e”gth R C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

fop =  (foxcube/25N/Mm2)°™° 2 1,00 1,03 1,06 1,09 1,11 1,13 1,14
a) focube = 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 res istance

Concrete strength designation
(ENV 206)

fo = (Forcue/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 | C 25/30 | C30/37 | C35/45 | C 40/50 | C 45/55 | C 50/60

a)

Influence of edge distance
C/Ccr'N

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

fl,N = 0,7+ O,3'C/CCEN <1
fip = 0,7+ 0,3-Clegsp <1

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

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

fasp = 0,5-(1+cCleersp) <1
a) The edge distance shall not be smaller than the minimum edge distance cn,. 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

a)

Influence of anchor spacing
S/SCF,N

o1 | 02|03 )| 04| 05| 06|07 |08/ 09 1
S/Scrsp

fg'N = 0,5(1 + S/SCEN) <1
f3sp = 0,5-(1+ S/S¢rsp) <1

a) The anchor spacing shall not be smaller than the minimum anchor spacing Sy,. 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 resis  tance

fon = (Ner/Netayp) ™

Influence of reinforcement

her [Mmm] 40 50 60 70 80 90 2100
fen = 0,5 + he/200mm < 1 0,7? 0,75% 0,82 0,85% 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 fen =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 Ngqp and Ngg,c

- Steel resistance:

. Concrete pryout resistance:

- Concrete edge resistance: VRde = V(’Rd,C g fgefn-fafher-fe

Basic design shear resistance

Design steel resistance V. Rrqs

Anchor size @8 @10 @12 @14 216 @20 @25
Vris Rebar BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Design concrete pryout resistance V. rq.cp = lower value A ofk - Nrd,p and K - Nrac
k=2forh ¢ 260 mm
a) Nrgp: Design combined pull-out and concrete cone resistance
Nrac: Design concrete cone resistance
Design concrete edge resistance V  Rrdc =VOac - e fo-fn-fa-frer-fc
Anchor size | @98 | @10 | @12 | @14 | @16 | @20 | @25
Non-cracked concrete
Vorac kN [ 59 | 86 | 116 [ 150 | 187 | 270 | 3972
Influencing factors
Influence of concrete strength
SIS s C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (Forcue/25N/mm2)*2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focube = CONCrete compressive strength, measured on cubes with 150 mm side length
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
- 1
g , (sing, Y | BY 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosar, ) + v
25
Influence of base material thickness
h/c 015 | 03 | 045 | 06 | 075 | 09 | 105 | 1,2 | 135 215
fn= {5 -} <1 0,32 | 045 | 055 | 063 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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Influence of anchor spacing and edge distance 3 for concrete edge resistance: f 4
fs=(c/he)®- (L +s/[3-c]) -0,5

Single Group of two anchors s/h ¢

anchor [0,75[1,50[2,25[3,00[3,75[4,50 [5,25]6,00]6,75[ 7,50 | 8,25 [9,00 | 9,75 [ 10,50 [ 11,25
0,50 0,35 |} 0,27| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35] 0,35| 0,35| 0,35
0,75 0,65 ] 0,43|0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63| 0,75/ 0,88 1,00 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00
1,25 1,40 | 0,84|0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 |107|1,22| 1,38/ 153|168 1,84|1,84|1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 232 |132|149|165|1,82]|1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 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 ] 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38 3,38| 3,38
2,50 3,95 | 2,17| 2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76] 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 |249| 2,69| 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 | 464| 490| 5,15| 5,41 5,67| 5,93| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,55 | 5,04| 5,30| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27 | 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 ] 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74| 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67| 9,97| 10,26| 10,55| 10,85

a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing Sni, and the

minimum edge distance Cpy;n.

c/h ef

Influence of embedment depth

hes/d 4 4,5 5 6 7 8 9 10 11
frer= 0,05 - (her /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
fret= 0,05 - (her /d)™® 325 | 372 | 421 | 473 | 527 | 584 | 6,42 | 7,04 | 7,67

a)

Influence of edge distance
c/d 4 6 8 10 15 20 30 40
fo=  (d/c)®® 077 | 071 | 067 | 065 | 060 | 057 | 052 | 0,50
a) The edge distance shall not be smaller than the minimum edge distance Cpn.

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 — fex cupe =25 N/mm?2

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

- no effects of dense reinforcement
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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 - minimum embedment depth

Anchor size @8 @10 @12 @14 216 @20 @25

Embedment depth Ref = hetmn  [MM] 60 60 70 80 90 100 110

Base material thickness  h = hmn [mm] 100 100 102 116 130 150 174
§ Tensile N rq: single anchor, no edge effects

_ \l BSt 500 S [kN] 8,5 8,9 12,5 12,6 16,2 22,4 27,7

Shear Vgq: single anchor, no edge effects, without lever arm

-

‘\", BSt 500 S [kN] 9,3 14,7 20,7 25,1 32,3 44,9 55,5
Design resistance: non - cracked concrete C 20/25 - minimum embedment depth
Anchor size 28 @210 @12 214 216 @20 @25
Embedment depth hef = hetmn ~ [MM] 60 60 70 80 90 100 110
Base material thickness  h =hmn  [Mm] 100 100 102 116 130 150 174
Edge distance C=Cmn [mm] 40 50 60 80 100 120 135

{ Tensile N rq: single anchor, min. edge distance (c=¢c  in)
\' : BSt 500 S [kN] 53 6,0 8,5 9,4 13,0 17,4 21,5
Cin
Shear Vggq: single anchor, min. edge distance (c=c¢ ), without lever arm
\"’ °© - |BSt500S [kN] 3,5 4,9 6,6 10,0 13,2 17,4 21,8

Design resistance: non - cracked concrete C 20/25 - minimum embedment depth
(load values are valid for single anchor)

Anchor size 78 210 @12 @14 716 @20 @25
Embedment depth hef = hetmin -~ [MmM] 60 60 70 80 90 100 110
Base material thickness  h =hmin  [Mmm] 100 100 100 116 138 156 170
Spacing $=Smn [Mmm] 40 50 60 80 100 120 135
4 Tensile N grq: double anchor, no edge effects, min. spacing (s = Smin)
el
b "8, BSt 500 S [kN] 5,9 6,2 8,5 8,7 11,1 15,2 19,3
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin ), Without lever arm
lj Smin’
\"" BSt 500 S [kN] 9,3 11,4 16,0 16,2 20,9 29,9 40,4
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Design resistance: non - cracked concrete C 20/25 - typical embedment depth

Anchor size 28 @210 @12 @14 216 @20 @25
Embedment depth het = hertyp ~ [MM] 80 90 110 125 145 170 210
Base material thickness h= hmin  [MmM] 110 120 142 161 185 220 274
§ Tensile N rq: single anchor, no edge effects
_ \l BSt 500 S [kN] 11,4 13,4 19,6 19,6 26,0 38,1 58,9
Shear Vgq: single anchor, no edge effects, without lever arm
< L t L L L L 1 L L
\I_ ~ |BSt500S kN 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Design resistance: non - cracked concrete C 20/25 - typical embedment depth
Anchor size 28 @210 @12 @14 216 @20 @25
Embedment depth het = hertyp ~ [MM] 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 N rq: single anchor, min. edge distance (c=¢c  nin)
\,li:-- : BSt 500 S [kN] 7,0 8,3 12,1 13,4 18,8 26,9 37,0
VCm‘vn
Shear Vggq: single anchor, min. edge distance (c=c¢ ), without lever arm
\'.’ ~ BSt 500 S [kN] 3,7 53 7,3 11,2 15,8 21,5 27,5

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

Anchor size 78 210 @12 @14 716 @20 @25
Embedment depth het = hertyp ~ [MM] 80 90 110 125 145 170 210
Base material thickness  h =hmin  [Mm] 110 120 142 161 185 220 274
Spacing S=Smn [Mm] 40 50 60 80 100 120 135
§ Tensile N grq: double anchor, no edge effects, min. spacing (s = Smin)
el
& ; S BSt 500 S [kN] 8,0 9,3 13,4 13,7 18,0 25,8 40,2
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin ), Without lever arm
lj Smm’
\"" BSt 500 S [kN] 9,3 14,7 20,7 23,3 30,8 45,6 72,9
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Design resistance: non - cracked concrete C  20/25 - embedment depth=12d ¥

Anchor size 78 210 @12 @14 216 @20 @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
§ Tensile N rq: single anchor, no edge effects

_ \l BSt 500 S [kN] 13,7 17,8 25,6 26,4 34,5 53,9 84,1

Shear Vgq: single anchor, no edge effects, without lever arm

-

‘\", BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Design resistance: non - cracked concrete C  20/25 - embedment depth=12d ¥
Anchor size @8 210 @12 @14 216 220 @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 N rq: single anchor, min. edge distance (c=¢c  nin)
\' .. |BSt500 S [kN] 8,4 11,0 15,8 18,1 24,9 37,9 55,9
Cin

Shear Vggq: single anchor, min. edge distance (c=c¢ nn), without lever arm

\.l_

Co BSt 500 S [kN] 3,9 57 7,8 12,0 16,9 23,6 30,5

Design resistance: non - cracked concrete C 20/25 - embedment depth=12d ¥

(load values are valid for single anchor)

Anchor size 78 210 @12 @14 716 @20 @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 [Mm] 40 50 60 80 100 120 135
§ Tensile N rq: double anchor, no edge effects, min. spacing (s = Smin)
s
& ; S BSt 500 S [kN] 9,7 12,5 17,9 18,7 24,2 37,3 59,2
Shear Vgq: double anchor, no edge effects, min. spacing (s = Smin ), Without lever arm
lj Smin’
\"" BSt 500 S [kN] 9,3 14,7 20,7 28,0 36,7 57,3 90,0

a) d = element diameter
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