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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, fu 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 +5°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
Typical embedment depth [mm] 70 90 110 145 180
Base material thickness [mm)] 130 150 170 245 280

Mean ultimate resistance: concrete C 20/25 - fck cube = 25 N/mm?, element HIT-Z

Anchor size | M8 | w0 [ wm2 | me | m20
Non-cracked concrete

Tensile Nrym HIT-Z [kN] 25,2 39,9 57,8 100,8 15313
Shear Vrym HIT-Z [kN] 12,6 20,0 28,4 50,4 76,7
Cracked concrete

Tensile Ng,n HIT-Z [kN] 2872 39,9 55,1 834 1154
Shear Vg, m  HIT-Z [kN] 12,6 20,0 284 50,4 76,7

Characteristic resistance: concrete C 20/25 — foxcube = 25 N/mm?, element HIT-Z

Anchor size | wme | wmo [ m2 [ wmse | m20
Non-cracked concrete

Tensile Ngk HIT-Z [kN] 24,0 38,0 54,3 88,2 122,0
Shear Vg HIT-Z [kN] 12,0 19,0 27,0 48,0 73,0
Cracked concrete

Tensile Ngg HIT-Z [kN] 211 30,7 415 62,9 86,9
Shear Vgg HIT-Z [kN] 12,0 19,0 27,0 48,0 73,0

Design resistance: concrete C 20/25 — fcxcube = 25 N/mm?, element HIT-Z

Anchor size | M3 [ w0 | mi2 | M6 | M20
Non-cracked concrete

Tensile Ngqy HIT-Z [kN] 16,0 25,3 36,2 58,8 81,3
Shear Vgg HIT-Z [kN] 96 15,2 21,6 38,4 58,4
Cracked concrete

Tensile Ny HIT-Z [kN] 14,1 20,5 27,7 41,9 58,0
Shear Vgy HIT-Z [kN] 9,6 15,2 21,6 38,4 58,4
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Recommended loads ?: concrete C 20/25 — fek.cube = 25 N/mm?, element HIT-Z

Anchor size | M8 | w0 | wm2 [ me |  mMm20
Non-cracked concrete

Tensile Ny HIT-Z [kN] 11,4 18,1 259 42,0 58,1
Shear Viec HIT-Z [kN] 6,9 10,9 15,4 27,4 417
Cracked concrete

Tensile N HIT-Z [kN] 10,0 146 19,8 29,9 414
Shear Vg HIT-Z [kN] 6,9 10,9 15,4 27.4 41,7

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 200 injection mortar with anchor rod HIT-Z may be applied in the temperature ranges given below. An
elevated base material temperature leads to a reduction of the design bond resistance.

Maximum long term | Maximum short term
Temperature range Bt:?nop:lraatteurrlzl base mateglal base material
temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +40 °C +80 °C
Temperature range Il -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-Z and HIT-Z-R

Anchor size M8 M10 M12 M16 M20
Nominal HIT-Z

tensile [N/mm?] 650 650 650 610 595
strength fy,  HIT-Z-R

Yield HIT-Z 2

strength f,c  HIT-Z-R [N/mm?] 520 520 520 490 480
Stressed

Ccross- y "

eoon of HIT-Z [mm?] 36,6 58,0 84,3 157 245
thread A,

Momentof =~ \r 7 [mm?] 31,9 62,5 109,7 278 542
resistance W

Material quality

Part Material

HIT-Z C-steel cold formed, steel galvanized = 5um

HIT-Z-R stainless steel cold formed, A4
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Anchor dimensions

Anchor size M8 M10 M12 M16 M20
miné¢  [[mm] 80 95 105 155 215
Length of anchor
max¢ | [mm] 120 160 196 240 250
Helix length i | [mm] 50 60 60 96 100
¢
= { Helix Marking N
i ﬁ\m W N3] — | e ki
5 “\\‘\.\ \\ '\1‘\1‘.\\“ L
Installation equipment
Anchor size M8 M10 M12 M16 M20
Rotary hammer TE 2 -TE 40 TE40-TE 70
Curing and working time
Temperature HIT-HY 200-R
of the Working time in which anchor Curing time before anchor
base material can be inserted and adjusted tuon can be loaded teure
5°C 1 hour 4 hour
6°Cto10°C 40 min 2,5 hour
11°Cto20°C 15 min 1,5 hour
21°Cto30°C 9 min 1 hour
31°Cto40°C 6 min 1 hour
Curing and working time
Temperature HIT-HY 200-A
of the Working time in which anchor Curing time before anchor
base material can be inserted and adjusted tyonk can be loaded t..
5°C 25 min 2 hour
6°Cto10°C 15 min 75 min
11°Cto20°C 7 min 45 min
21°Cto30°C 4 min 30 min
31°Ctod0°C 3 min 30 min
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Setting instruction

Bore hole drilling

Pre-setting: Drill hole to the required drilling depth with a hammer drill set
e in rotation-hammer mode using an appropriately sized carbide drill bit.
Diamond coring is permissible when diamond core drilling machine and the

corresponding core bit are used.

Through-setting: Drill hole through the clearance hole in the fixture to the
=y required drilling depth with a hammer drill set in rotation-hammer mode

using an appropriately sized carbide drill bit.

Diamond coring is permissible when diamond core drilling machine and the
L:M corresponding core bit are used.

Bore hole cleaning”

a) No cleaning required for hammer drilled boreholes

b) Hole flushing and evacuation for wet-drilled diamond cored holes or flooded holes
Flush 2 times from the back of the hole over the hole length.

Blow 2 times the hole with oil-free compressed air (min. 6 bar at 6 m*/h) to
evacuate the water

Check of setting depth and compress of the drilling dust

Mark the element and check the setting depth and compress the drilling
dust. The element has to fit in the hole until the required embedment
depth.

If it is not possible to compress the dust, remove the dust in the drill hole or
drill deeper.

a) When drilling downward with non-cleaning the required drilling depths can vary due to accumulation of dust in
the hole.
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Injection preparation

Tightly attach new Hilti mixing nozzle HIT-RE-M to foil pack manifold (snug

| fit). Do not modify the mixing nozzle. Observe the instruction for use of the
3 dispenser.
R Check foil pack holder for proper function. Do not use damaged foil packs /
holders. Swing foil pack holder with foil pack into HIT-dispenser.

Discard initial adhesive. The foil pack opens automatically as dispensing is
initiated. Depending on the size of the foil pack an initial amount of
adhesive has to be discarded.

Discard quantities are

2 strokes for 330 ml foil pack

3 strokes for 500 ml foil pack

Inject adhesive from the back of the borehole without forming air voids
Inject the adhesive starting at the back of the hole, slowly withdrawing the
mixer with each trigger pull.

@l

Fill holes approximately 2/3 full for Pre-setting and 100% full for through-
setting, or as required to ensure that the annular gap between the anchor
and the concrete is completely filled with adhesive along the embedment
length.

&

[

After injection is completed, depressurize the dispenser by pressing the
release trigger. This will prevent further adhesive discharge from the mixer.
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Overhead installation

NG

-p-

For overhead installation the injection is only possible with the aid of
extensions and piston plugs. Assemble HIT-RE-M mixer, extension(s) and
appropriately piston plug HIT-SZ. Insert piston plug to back of the hole and
inject adhesive. During injection the piston plug will be naturally extruded
out of the bore hole by the adhesive pressure

Setting the element

Before use, verify that the element is dry and free of oil and other
contaminants. Set element to the required embedment depth until working
time tyon has elapsed.

After setting the element the annular gap between the anchor and the
----- : fixture (through-setting) or concrete (pre-setting) has to be completely filled

with mortar.
E Lure

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

After required curing time t.,. remove excess mortar.
Apply indicated torque moment to activate anchor functioning principles.
The anchor can be loaded.

Setting details

Anchor size M8 M10 M12 M16 M20
Nominal diameter of

il bt do [mm] 10 12 14 18 22
Nominal embedment ~ Mommin [MM] 60 60 60 96 100
depth range Prommax [Mm] 100 120 150 200 220
Borehole condition 1

Minimum base Rpin  [mm] Apom + 60 mm Npem + 100 mm
material thickness

B9r9hole condition 2 B + 30 mm R 34BN
Minimum base R [mm] >100 mm 245 mm
material thickness -

Pre-setting:

Diameter of clearance d;= [mm] 9 12 14 18 22
hole in the fixture

Through-setting:

Diameter of clearance di=  [mm] " 14 16 20 24
hole in the fixture

Torque moment Tinst [Nm] 10 25 40 80 150
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Critical edge distance and critical spacing

Critical spacing
for splitting failure Secsp  [mMm] 2 Corep
h/h, 4
1,5 hpom forh/hpem 2 2,35 2,35
Critical edge distance T 6,2 hnom - 2,0 h | :
for splitting failure orsp for 2,35 > h / hyom > 1,35 b L e i
3,5 hpom for h / hpem = 1,35

C,
1,5'hyom 35h,

Critical spacing for

< S, mm 2c
concrete cone failure N [mm] N
Critical edge distance
for concrete cone
failure

CorN [mm] 1,5 hyom

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

a) Embedment depth range: hyommin = hnom = hinem max

Pre-setting:

Through-setting:
Install anchor before positioning fixture

Install anchor through

positioned fixture
Thickness of concrete member h

Borehole
condition Hole depth h, > embedment depth hyom
@ Embedment depth hoom
AN
G /474 // f’zﬁd@
s 'm\n\ ~
Borehole 7~ 5
condition A N
Ly \
@ I_ Hola dagth ty = amhiacoarnt tepth ‘
Thickness of concrete member h Fhdure
: annular gap
Thick i = By 2
Borehole condition ® - non-cleaned borehole SAR H:?dH":}‘; 0’3"'
Borehole condition @ = drilling dust is completely removed i
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Minimum edge distance and spacing

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different embedment
depth and thickness of concrete member the following equation shall be fulfilled:

Aireq < Ajcal
Required interaction area A, ¢q
Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?] 19200 40800 58800 94700 148000
Uncracked concrete [mm?] 22200 57400 80800 128000 198000
Calculate interaction area A, .,
Member thickness h = hy;,, +1,5:C
S G o 3 iS¢ , 8 , 15¢
|
|
|
£ g :
4 I
o /// : %
= 4 I v .
/// : ””'"’////’/’///
* I S S OSSO SO SESS S S
Single anchor and gm : . ’
group of anchors with s > 3-¢ [Mm? | Aica = (6-C) * (nom +1,5-C) With ¢ = ord

Group of anchors with s £ 3-¢

[mm?]

Ai,cal = (3¢ *+s) - (hpom *+1,5c)

withcz5dandsz5d

Member thickness h < h,;,, +1,5:c

c

e
E
é
£ |
/
s
ra

Single anchor and T S
group of anchors with s > 3.c [mm?]| Ajcai = (6-c) - h with ¢:2 5-d
Group of anchors with s < 3-¢ [mm?] |Aica = (3'c+s)-h withcz5-dandsz5-d
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Best case minimum edge distance and spacing
with required member thickness and embedment depth

Anchor size M8 M10 M12 M16 M20
Cracked concrete

Member thickness hz [mm] 140 200 240 300 370
Embedment depth hnom = [Mm] 80 120 150 200 220
Minimum spacing Senin [mm] 40 50 60 80 100
Corresponding edge

distance c=  [mm] 40 55 65 80 100
Minimum edge _

distance Cmin = [mm] 40 50 60 80 100
Corresponding spacing s = [mm] 40 60 65 80 100

Non cracked concrete

Member thickness hz [mm] 140 230 270 340 410
Embedment depth hnom 2 [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
Corresponding edge

B i c= [mm] 40 70 80 100 130
Minimum edge _

ismes Cmin  [mm] 40 50 60 80 100
Corresponding spacing s = [mm] 40 145 160 160 235

Best case minimum member thickness and embedment depth
with required minimum edge distance and spacing (borehole condition 1)

Anchor size | oms | wmwo | w12 | wmie | w2

Cracked concrete

Member thickness Ninin [mm] 120 120 120 196 200
Embedment depth Nnommin [MM] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
Corresponding edge

AStEOs c= [mm] 40 100 140 135 215
Minimum edge _

S— Cmin = [mm] 40 60 90 80 125
Corresponding spacing s = [mm] 40 160 220 235 365
Non cracked concrete

Member thickness Binin [mm] 120 120 120 196 200
Embedment depth hnom.min [MM] 60 60 60 96 100
Minimum spacing Sriin [mm] 40 50 60 80 100
Corresponding edge

distance c= [mm] 50 145 200 190 300
Minimum edge

e Con [mm] 40 80 115 110 165
Corresponding spacing s = [mm] 65 240 330 310 495
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Minimum edge distance and spacing — Explanation

Minimum edge and spacing geometrical requirements are determined by testing the installation conditions in which
two anchors with a given spacing can be set close to an edge without forming a crack in the concrete due to
tightening torque.

The HIT-Z boundary conditions for edge and spacing geometry can be found in the tables to the left. If the
embedment depth and slab thickness are equal to or greater than the values in the table, then the edge and
spacing values may be utilized.

PROFIS Anchor software is programmed to calculate the referenced equations in order to determine the
optimized related minimum edge and spacing based on the following variables:

Cracked or uncracked concrete For cracked concrete it is assumed that a reinforcement is present which
limits the crack width to 0,3 mm, allowing smaller values for minimum edge
distance and minimum spacing

Anchor diameter For smaller anchor diameter a smaller installation torque is required,
allowing smaller values for minimum edge distance and minimum spacing

Slab thickness and embedment Increasing these values allows smaller values for minimum edge distance
depth and minimum spacing
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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-12/0006 (HIT-HY 200-A) and ETA-12/0028 (HIT-HY 200-R) issued on 2013-03-15
= |nfluence of concrete strength
= |nfluence 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 simplified calculated design loads take a conservative approach. They will be
lower than the exact values according to ETAG 001, TR 029. For an optimized design, anchor calculation
can be performed using PROFIS anchor design software.

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: Nra,s

- Combined pull-out and concrete cone resistance:
Nra,p

. 0
- Concrete cone resistance: Nrge =N rac* fa - fin - fan - fan - fan: fren

. Concrete splitting resistance (only non-cracked concrete):
NRu.sp = NoRd.c - fg- fmpu ' fz‘sp = f:s.sp o

frn, N

Basic design tensile resistance

Design steel resistance Nggs

Anchor size M8 M10 M12 M16 M20
Nrgs HIT-Z/HIT-Z-R [kN] 16,0 25,3 36,7 64,0 97,3
Design combined pull-out and concrete cone resistance Nrap?

Anchor size | Mg | M0 [ M12 | M6 |  M20
Non-cracked concrete

Nngd,p Temperature range | [kN] 20,1 30,2 36,2 77,2 100,5
N°Rd.p Temperature range || [kN] 18,4 276 33,2 70,8 92,2
NORd.p Temperature range [l [kN] 16,8 251 30,2 64,3 83,8
Cracked concrete

N“Rdlp Temperature range | [kN] 18,4 27,6 33,2 70,8 92,2
N“Rd,p Temperature range [I  [kN] 16,8 25,1 30,2 64,3 83,8
N°Rolp Temperature range Il [kN] 151 226 271 57,9 75,4

a) The combined pull-out and concrete cone resistance is independent from the embedment depth.
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Design concrete cone resistance Ngrgc = N"Rd,c -fg-finc-fon - fan - fan - fren
Design splitting resistance ? Nra,sp = N%rac * fa * Fisp * f2sp * fasp * Frn - fren

Anchor size M8 M10 M12 M16 M20
Pnomiyp [mm] 70 90 110 145 180
N°Rd,c Non cracked concrete [kN] 19,7 28,7 38,8 58,8 81,3
NURUIC Cracked concrete [kN] 14,1 20,5 27,7 41,9 58,0

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

el L C 20125 | C 25/30 | C 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fap = 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Influence of concrete strength on concrete cone resistance
:E‘:"f';;:]‘"‘““th designation C20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
fo = (focube/25N/Mmm2)%° @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fck.cube = concrete compressive Strength, measured on cubes with 150 mm side Iength
Influence of edge distance
G’cﬂlu

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
c’cm-_gp
f1.N = 0,7 + 0,3-c!cc,_N =1

073|076 | 079 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
fisp = 0,7 +0,3:Cleerey = 1
fZ.N = 0,5(1 + CICCF.N) =1

0,55 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,51+ ClCergp) =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.

Influence of anchor spacing ?

sls,
s 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp
fan = 0,51 +sfsen) =1
055 | 060 | 065 | 070 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+slsgg) =1

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

Influence of embedment depth on concrete cone resistance

fh,N = (hncun".hm:nrl!.t:.rp)"I 3

Influence of reinforcement

hpom [mm]

60

70

=100

fre.N = 0|5 + hnom1{200mm <1

087

0,85

0,97

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 fo =1

may be applied.
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Shear loading

The design shear resistance is the lower value of

- Steel resistance: VRds

- Concrete pryout resistance:

- Concrete edge resistance:

Basic design shear resistance

Design steel resistance Vras

Vraep = k * lower value of Ngqp and Nggc

Vrae = Voo fa- fa- fono fa- Frer: f

Anchor size M8 M10 M12 M16 M20
Vgas HIT-Z [kN] 9,6 15,2 216 38,4 58,4
Vras HIT-Z-R [kN] 11,2 18,4 26,4 45,6 70,4

Design concrete pryout resistance Vggqp = lower value® of k - Nra,p and k * Ngac

k = 2 for he; 2 60 mm

a)

NRap: Design combined pull-out and concrete cone resistance
Ngg.c: Design concrete cone resistance

Design concrete edge resistance  Vrac = VOrac - fa - fo - frn - f4

Non-cracked concrete

Cracked concrete

Anchor size M10 | M12 | M16 | M20 M8 M10 | M12 | M16 | M20
V(’Rc._c [kN] 8.6 116 | 189 | 274 4.1 6,0 8,2 13,3 | 194
a) For anchor groups only the anchors close to the edge must be considered.

Influencing factors

Influence of concrete strength

&‘:‘\‘;’;gg)‘t’““gﬂ‘ geeghstion C 20/25 | C 25/30 | C 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
fa = (foccure/25N/mm?)"? @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucupe = 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 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | =90°
V

.Jr,r: -

B 101 | 1,05 | 1,13 | 1,24 | 1,40 | 164 | 1,97 | 2,32 | 2,50
Influence of base material thickness
hic 015 | 03 (045 | 06 | 0,75 | 09 | 1,05 42 1,35 | 21,5
fn={n(15-c)}'"? =1 032 | 045|055 | 063 | 071|077 | 084|089 | 095 | 1,00
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Influence of anchor spacing and edge distance ? for concrete edge resistance: f,
fa=(C/hnom)"*- (1 +s/[3-¢c])- 0,5

Group of two anchors s/h,om

Single
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 15%' 12‘5'

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| 065|065 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
1,25 140 | 0,84] 0,98| 1,12| 1,26 1,40 1,40| 1,40| 1,40] 1,40[ 1,40] 1,40] 1,40| 1,40] 1,40| 1,40
1,50 1,84 | 1,07 1,22] 1,38] 1,53| 1,68] 1,84 1,84| 1,84| 1,84| 1,84| 1,84] 1,84 1,84| 1,84| 1,84
1,75 | 2.32 | 1,32| 1,49( 1,65| 1,82| 1,98] 2,15 2,32| 2.32] 2,32] 2,32 2,32 2,32 2,32| 2,32] 2,32
200 | 283 |159]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
225 | 338 | 1.88] 206|225 2,44] 2,63] 2,81] 3,00] 3,19] 3,38] 3,38] 3,38] 3,38] 3,38] 3,38] 3,38
250 | 395 |217] 237|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 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
300 | 520 |281] 303|325 346| 368] 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
350 | 6,55 | 351| 3,74| 3.98| 421| 444| 468| 4,91 5,14| 5,38 561| 5,85| 6,08| 6,31 6,55 6,55
3,75 | 7.26 | 387] 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 | 425 450(475|500]525| 550( 575| 6,00] 6,25| 6,50| 6,75| 7,00| 7,25/ 7,50| 7,75
425 | 876 | 464| 490| 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| 530| 557| 583]| 6,10| 6,36| 6,63| 6,89 7,16| 7,42| 769| 7,95| 8,22| 8,49| 8,75
4,75 | 10,35 | 545| 5,72] 5,99] 6,27] 6,54] 6,81| 7,08] 7,36[ 7,63] 7,90] 8,17] 8,45]| 8,72] 8,99( 9,26
500 | 11,18 | 587] 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

¢/Npom

10,| 10,
e = 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| 02| 31
5,50 12.90 10,| 10,] 10,

6,74| 7,04| 7,33| 762| 792| 8,21| 850| 879| 9,09| 9.38| 967| 997 26| 55| 85

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

Influence of embedment depth

hnom/d 4 4,5 5 6 7 8 9 10 11
frer= 0,05 - (hnom /d)"® 051 | 063 | 0,75 | 1,01 | 1,31 | 184 | 200 | 2,39 | 281
hefdd 12 13 14 15 16 17 18 19 20
frer= 0,05 (pom /d)"®® 325 | 372 | 421 | 473 | 527 | 584 | 642 | 7,04 | 7,67

Influence of edge distance ?
cl/d 4 6 8 10 15 20 30 40
fo= (d/c)"® 0,77 0,71 0,67 0,65 0,60 0,57 0,52 0,50
a) The edge distance shall not be smaller than the minimum edge distance ¢

Combined tension and shear loading

For combined tension and shear loading see section “Anchor Design”.
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Seismic design C1 and C2

Basic loading data for concrete C20/25 — C50/60

All data in this section applies to:
- Seismic design according to TR045
The following technical data are based on:

Anchorage depth range

ETA-12/0008 and ETA-12/0028, issue 2013-03-15

Anchor size M8 M10 M12 M16 M20
. hnommin ~ [mm] 60 60 60 96 100

Nominal anchorage depth range Hararse _ [IT] 100 120 144 192 220
Tension resistance in case of seismic performance category C1

Anchor size | m8 | mio | m2 M16 M20
Characteristic tension resistance to steel failure

HIT-Z / HIT-Z-R Nrsses  [KN] 24 | 38 | 55 96 146
Partial safety factor iks,ssis [-] 1.5

Characteristic bond resistance in cracked concrete C20/25 to C50/60

Temperature range |: 24°C/40°C  1grkses  [N/mm?] 21

Temperature range Il:  50°C/80°C  Trkseis [N/mm?] 19

Temperature range lll: 72°C/120°C  1tgrkgeis  [N/Mm?] 17

Partial safety factor YMp.seis [-] 1.5

Concrete cone resistance and splitting resistance

Partial safety factor Yhicseis = YMspses [ | 1,5

Displacement under tension load in case of seismic performance category C1 "

Anchor size M8 M10 M12 M16 M20
Displacement (HIT-Z / HIT-Z-R) O seis [mm] 1.2 1.9 17 1.3 1,8
1) Maximum displacement during cycling (seismic event).

Shear resistance in case of seismic performance category C1 "

Anchor size | m8 | mio | mi2 M16 M20
Characteristic shear resistance to steel failure

HIT-Z Vieksseis  [KN] 7 17 16 28 45
HIT-Z-R Vi s sels [kN] 8 19 22 31 48
Partial safety factor YMs sels [-1 1.25

Concrete pryout resistance and concrete edge resistance

Partial safety factor YMcp seis = Y Mo seis [-] | 1.5

1) Reduction factor cgey = 1,0 when using the Hilti Dynamic Set
Displacement under shear load in case of seismic performance category C1 H

Anchor size M8 M10 M12 M16 M20
Displacement (HIT-Z) O seis [mm] 4,0 5,0 49 43 55
Displacement (HIT-Z-R) Oy seis [mm] 50 56 5,9 6,0 6,4

1) Maximum displacement during cycling (seismic event).
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Tension resistance in case of seismic performance category C2

Anchor size

M12 | M16
Characteristic tension resistance to steel failure
HIT-Z / HIT-Z-R Neisseis  [KN] 55 | 96
Partial safety factor " YMs,seis [-] 1,5
Characteristic bond resistance in cracked concrete C20/25 to C50/60
Temperature range |: 24°Cl40°C  tgkseie [N/Mm?] 13 19
Temperature range I~ 50°C/80°C  Tryseis  [N/Mmm?] 12 17
Temperature range Ill: 72°C/120°C  tgyseis  [N/MM?] 10 16
Partial safety factor YMp.seis [] 15
Concrete cone resistance and splitting resistance
Partial safety factor YMcseis = YMspseis [ | 15

Displacement under tension load in case of seismic performance category C2

Anchor size

M12 M16

Displacement DLS (HIT-Z /HIT-Z-R)  &pseis  [mm] 1,3 1,9
Displacement ULS (HIT-Z/HIT-Z-R)  8nseis  [mm] 3,2 36
Shear resistance in case of seismic performance category C2 "

Anchor size | M12 M16
Characteristic shear resistance to steel failure

HIT-Z Vrksseis  LKN] 11 17
HIT-Z-R Veesseis  [KN] 16 21
Partial safety factor YMs seis [-] 1,25

Concrete pryout resistance and concrete edge resistance

Partial safety factor YMcossis=TMosss [ | 15

1) Reduction factor agsp = 1,0 when using the Hilti Dynamic Set
Displacement under shear load in case of seismic performance category C2
Anchor size M12 M16
Displacement DLS (HIT-Z) By seis [mm] 2.8 3.1
Displacement ULS (HIT-Z) Oy seis [mm] 4.6 6,2
Displacement DLS (HIT-Z-R) Oy seis [mm] 3,0 3,1
Displacement ULS (HIT-Z-R) Oy seis [mm] 6,2 6,2

For seismic resistent fastening applications please use the anchor design software PROFIS Anchor.
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