Hilti HIT-HY 200

with HIT-Z

Hilti HIT-HY 200 with HIT-Z

Injection mortar system

Benefits

Hilti HIT-HY 200

Hilti HIT-HY 200

Hilti HIT-

HY 200-A

500 ml foil pack
(also available
as 330 ml

foil pack)

Hilti HIT-

HY 200-R

500 ml foil pack
(also available
as 330 ml

foil pack)

Static mixer

HIT-Z
HIT-Z-R rod

No cleaning required: Zero
susceptability to borehole
cleaning conditions with dry and
water saturated concrete base
material

Maximum load performance in
cracked concrete and uncracked
concrete

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

Suitable for use with diamond

cored holes in non-cracked or

cracked concrete with no load

reductions

- Two mortar (Hilti HIT-HY 200-A
and Hilti HIT-HY 200-R) versions
available with different curing
times and same performance

- seismic application (C1/C2)

el anl
wrrs as | [ CEm |m=
T 316 = |cieaning
European CE PROFIS No cleaning
Tensile . Corrosion pe conformity Anchor required for
Concrete Seismic : Technical )
zone resistance design approved
Approval
software loads
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ? DIBt, Berlin ETA-12/0006 / 2013-03-15

(HIT-HY 200-A)
ETA-12/0028 / 2013-03-15
(HIT-HY 200-R)

Fire test report

IBMB, Brunswick

3501/676/13 / 2012-08-03

a) All data given in this section according ETA-12/0006 and ETA-12/0028, issue 2013-03-15.

Basic loading data (for a single anchor)

All data in this section applies to

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

- Steel failure

- 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, fo cuve = 25 N/mm?

- Temperate range |

For details see Simplified design method

(min. base material temperature -40C, max. long ter m/short term base material temperature: +24C/40C)
- Installation temperature range +5C 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 M8 M10 M12 M16 M20
Typical embedment depth [mm] 70 90 110 145 180
Base material thickness [mm] 130 150 170 245 280

Characteristic resistance: concrete C 20/25 — fcx cube = 25 N/mm?2, element HIT-Z / HIT-ZR

Anchor size [ Mg [ wmio | m2 | M6 | M2
Non-cracked concrete

Tensile Ng« HIT-Z [kN] 24,0 38,0 54,3 88,2 122,0
Shear Vgk HIT-Z [kN] 12,0 19,0 27,0 48,0 73,0
Tensile Ngq HIT-ZR A4 [kN] 24,0 38,0 54,3 88,2 122,0
Shear Vg HIT-ZR A4 [kN] 14,0 23,0 33,0 57,0 88,0
Cracked concrete

Tensile Ngk HIT-Z [kN] 21,1 30,7 41,5 62,9 86,9
Shear Vgk HIT-Z [kN] 12,0 19,0 27,0 48,0 73,0
Tensile Ngg HIT-ZR A4 [kN] 21,1 30,7 41,5 62,9 86,9
Shear Vgk HIT-ZR A4 [kN] 14,0 23,0 33,0 57,0 88,0

Design resistance: concrete C 20/25 — fcx cube = 25 N'mm?, element HIT-Z / HIT-ZR

Anchor size [ M8 [ Mmoo [ M2 [ M6 [ m20
Non-cracked concrete

Tensile Ngy HIT-Z [kN] 16,0 25,3 36,2 58,8 81,3
Shear Vgq HIT-Z [kN] 9,6 15,2 21,6 38,4 58,4
Tensile Ngg HIT-ZR A4 [kN] 19,7 28,7 36,3 58,8 81,3
Shear Vgi HIT-ZR A4 [kN] 11,2 18,4 26,4 45,6 70,4
Cracked concrete

Tensile Ngg ~ HIT-Z [kN] 14,1 20,5 27,7 41,9 58,0
Shear Vgq HIT-Z [kN] 9,6 15,2 21,6 38,4 58,4
Tensile Ng« HIT-ZR A4 [kN] 141 20,5 27,7 41,9 58,0
Shear Vgk HIT-ZR A4 [kN] 11,2 18,4 26,4 45,6 70,4

Recommended loads ?: concrete C 20/25 — fek,cube = 25 N/mm?, element HIT-Z / HIT-ZR

Anchor size [ Mg | M0 [ mi2 [ M6 [ M20
Non-cracked concrete

Tensile Ne,e ~ HIT-Z [kN] 8,0 12,7 18,1 29,4 40,7
Shear Ve HIT-Z [kN] 4,0 6,3 9,0 16,0 24,3
Tensile Ngx ~ HIT-ZR A4 [kN] 8,0 12,7 18,1 29,4 40,7
Shear Vg HIT-ZR A4 [kN] 4,6 7,6 11,0 19,0 29,3
Cracked concrete

Tensile N, HIT-Z [kN] 7,0 10,2 13,8 20,9 29,0
Shear Ve HIT-Z [kN] 4,0 6,3 9,0 16,0 24,3
Tensile Ngx ~ HIT-ZR A4 [kN] 7,0 10,2 13,8 20,9 29,0
Shear Vg HIT-ZR A4 [kN] 46 7.6 11,0 19,0 29,3

a) With overall global safety factor y = 3,0. The recommended loads vary according to the safety factor requirement

from national regulations.
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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 E:::fp:lraattirrlzl base mate?ial base material
temperature temperature
Temperature range | -40°C to +40°C +24°C +40°C
Temperature range |l -40°C to +80°C +50°C +80°C
Temperature range 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 f,,c HIT-Z-R

Yield HIT-Z

strength f,c HTZR VM 520 520 520 490 480
Stressed

cross-

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

Moment of —pyp 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
min€ | [mm] 80 95 105 155 215
Length of anchor
max € |[mm] 120 160 196 240 250
Helix length betix | [mm] 50 60 60 96 100
[/
€ Heiix Marking
-— head
d SO WL W W WL WAL VM e marking
il
Installation equipment
Anchor size M8 M10 M12 M16 M20
Rotary hammer TE2-TE 40 TE 40 -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 tyork can be loaded tcyre
5C 1 hour 3 hour
6TCto10C 40 min 2 hour
11 Cto20<T 15 min 1 hour
21 Cto30C 9 min 1 hour
31 CTto40C 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 tyork can be loaded tcure
5C 25 min 2 hour
6TCto10C 15 min 1 hour
11 Cto20C 7 min 30 min
21 Cto30C 4 min 30 min
31 Tto40C 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
LM 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
o 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
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.

[ T o= N If it is not possible to compress the dust, remove the dust in the drill hole or
! 4 drill deeper.

:I__ ).

[

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
—'—""E"m fit). Do not modify the mixing nozzle. Observe the instruction for use of the
b \?—— dispenser.
i‘. Check foil pack holder for proper function. Do not use damaged foil packs /
b 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.

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
T and the concrete is completely filled with adhesive along the embedment
2 length.
3

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

For overhead installation the injection is only possible with the aid of

i i extensions and piston plugs. Assemble HIT-RE-M mixer, extension(s) and
[ i, > appropriately piston plug HIT-SZ. Insert piston plug to back of the hole and
LN A

-I_h- inject adhesive. During injection the piston plug will be naturally extruded

out of the bore hole by the adhesive pressure
R

Setting the element

e, wmon = ] Before use, verify that the element is dry and free of oil and other
| ~ contaminants. Set element to the required embedment depth until working
S ] time tyorc has elapsed.
a—_w e After setting the element the annular gap between the anchor and the
Jins fixture (through-setting) or concrete (pre-setting) has to be completely filled
v & with mortar.

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

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

Setting details

Anchor size M8 M10 M12 M16 M20
Nominal diameter of

drill bit do [mm] 10 12 14 18 22
Effective embedment ~_Nnommin [mm] 60 60 60 96 100
depth range nom,max [MmM] 100 120 144 192 220
Minim'um pase P [mm] hrom + 60 mm Npom + 100 mm
material thickness

Pre-setting:

Diameter of clearance di< [mm] 9 12 14 18 22
hole in the fixture

Through-setting:

Diameter of clearance < [mm] 11 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 s
for splitting failure crsp

[mm] 2 Corsp

h/h,o.4
2,35 |-k

1,5 nom forh/hpom 22,35

Critical edge distance (mm] 6,2 hnom - 2,0 h
for splitting failure orsp for2,35>h/ hyom > 1,35 1,35 |- """""""""""
3,5 hnom forh/hpom < 1,35 15Ny 3,5, Cersp
Critical spacing for
concrete cone failure >N (mm] 2 Carn
Critical edge distance
for concrete cone CerN [mm] 1,5 hnom

failure

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

a) Embedment depth range: hpommin < hnom < Nnom,max

Pre-setting: Through-setting:
Install anchor before Install anchor through positioned
positioning fixture fixture

| Effective anchorage depth hpom

| Hole depth ho

Fixture |
Thickness of concrete member h Thickness tix ‘\ annular gap
| filled with Hilti
HIT-HY 200
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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 < Aica
Required interaction area A eq
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 = h,,, +1,5-C

-

il
/

B

Nnom

15¢c

e

Single anchor and )
groﬁp e With s > 3 [mm? | Aical = (6-€) - (nom + 1,5-C) with ¢ = 5-d
Group of anchors with s < 3-c [mm?] | Ajca = (3:c +8) - (hpom *+1,5-c) withc=5-dands>5d

Member thickness h < hyo,, +1,5:C

c 15¢ s 15¢

]
|
5 |
e | £ : o=
|
I
|
: E
Single anchor and - . )
group of anchors with s > 3-c [mm? | Ayca = (6-c) - h with ¢ 2 5-d
Group of anchors with s < 3-¢ [mm? | Aica=(3:c+s)-h withc25-dand s 2 5-d
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Best case minimum edge distance and spacing
with required member thickness and embedment depth

Anchor size M3 M10 M12 M16 M20
Cracked concrete

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

distance c> [mm] 40 55 65 80 100
Minimum edge Crin=  [mm] 40 50 60 80 100
distance min

Corresponding spacing s > [mm] 40 60 65 80 100
Non cracked concrete

Member thickness h= [mm] 140 230 270 340 410
Embedment depth Rhom = [Mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
Corresponding edge

distance c> [mm] 40 70 80 100 130
Minimum edge Coin [mm] 40 50 60 80 100
distance min

Corresponding spacing s > [mm] 40 145 160 160 235

Best case minimum member thickness and embedment depth
with required minimum edge distance and spacing

Anchor size M3 M10 M12 M16 M20
Cracked concrete

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

distance c> [mm] 40 100 140 135 215
Minimum edge _

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

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

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

distance Crmin [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

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

= 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 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: NRra,s

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

- Concrete cone resistance: Nrgc = N‘)Rd,c fg-fan - fon- fan - Fan - Fren

. Concrete splitting resistance (only non-cracked concrete):
NRd.sp = NoRd.c N fB N f1,sp * f2.sp : f3.sp N fh,N * fre,N
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Basic design tensile resistance

Design steel resistance Nggq,s

YMs21.5
Anchor size M8 M10 M12 M16 M20
Nras HIT-Z/HIT-Z-R [kN] 16,0 25,3 36,7 64,0 97,3
Design combined pull-out and concrete cone resistance Ngrq,p a YMs=215
Anchor size [ ms [ w0 [ M2 M16 M20
Non-cracked concrete
NORd,p Temperature range | [kN] 20,1 30,2 36,2 77,2 100,5
N(’Rd,p Temperature range Il [kN] 18,4 27,6 33,2 70,8 92,2
NOMp Temperature range Il [kN] 16,8 25,1 30,2 64,3 83,8
Cracked concrete
NORd,p Temperature range | [kN] 18,4 27,6 33,2 70,8 92,2
NORd,p Temperature range Il [kN] 16,8 251 30,2 64,3 83,8
NOMp Temperature range Il [kN] 15,1 22,6 271 57,9 75,4
a) The combined pull-out and concrete cone resistance is independent from the embedment depth.
Design concrete cone resistance Nrac = Nrac - fa - fin - fon - fan - fan - Fron
Design splitting resistance ? Nrasp = N'ra,c - s - f1sp - fasp - Fasp - Frn - fren Yusz15
Anchor size M8 M10 M12 M16 M20
Prom.yp [mm] 70 90 110 145 180
N°Rd,C Non cracked concrete [kN] 19,7 28,7 38,8 58,8 81,3
N‘)Rd,C Cracked concrete [kN] 141 20,5 27,7 419 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
Concrete strength designation | ¢ 5055 | ¢ 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
Concrete strength designation | ¢ 5055 | ¢ 25/30 | C 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fs = (Foccue/25N/Mm2)%° @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focue = CcONcrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance ?
clCern
0,1 0,2 0,3 0,4 0,5 06 | 0,7 0,8 0,9 1
clCcr,sp
fin = 0,7+0,3clegn <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-ClCergp <1
fon = 0,5:(1+clegn) <1
0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+ ClCyrsp) <1
a) The edge distance shall not be smaller than the minimum edge distance cyin. These influencing factors must

be considered for every edge distance smaller than the critical edge distance.
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Influence of anchor spacing

slscen

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
SlScrsp
fan = 0,5:(1 + s/sen) <1

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,51+ S/Scrsp) < 1

a) The anchor spacing shall not be smaller than the minimum anchor spacing smin. This influencing factor must be

considered for every anchor spacing.

Influence of embedment depth on concrete cone resistance

fh,N = (h nomlhnom,typ)1‘5

Influence of reinforcement

hnom [mm]

60

70

80

90

2100

0,5 + hpon/200mm < 1

fre,N =

0,8°?

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 fn = 1

may be applied.

SHEAR loading

The design shear resistance is the lower value of

- Steel resistance: VRa,s
. Concrete pryout resistance:

- Concrete edge resistance:

Basic design shear resistance

VRa,cp = k - lower value of Nrg,p and Ngg,c

Vrae =Vrac-fa-fa-fn-fa-frer-fo

Design steel resistance Vgrq,s YMs 2 1.25
Anchor size M8 M10 M12 M16 M20
Vras HIT-Z [kN] 9,6 15,2 21,6 38,4 58,4
Vras HIT-Z-R [KN] 11,2 18,4 26,4 45,6 70,4
Design concrete pryout resistance Vrq,cp, = lower value? of k - NRra,p @and k - Nrg,c
k = 2 for hes 2 60 mm
a) Ngqp: Design combined pull-out and concrete cone resistance
Nrqc: Design concrete cone resistance
Design concrete edge resistance @ Vrge = V'rac - fa - fa - fn - fa TMsz1s
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M8 | M10 | M12 | M16 | M20
Voo [kN] 5,8 86 | 116 | 189 | 274 | 4,1 6,0 82 | 13,3 | 19,4
a) For anchor groups only the anchors close to the edge must be considered.
08/2013
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Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fo = (foxcuns/25N/mm?2)"2 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focue = CONCrete compressive strength, measured on cubes with 150 mm side length

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

Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0° 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=290°
Y

1

f/;=

(cosa, ) (7‘1

jz B 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
25

Influence of base material thickness
hic 0,15 0,3 | 0,45 0,6 0,75 0,9 1,05 1,2 1,35 | 21,5
fn= {n(15-c)h" <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00

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

Single Group of two anchors s/h,om

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
1,25 140 | 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
2,00 2,83 | 1,59| 1,77] 1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 | 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 3,95 |217|237|257|277| 2,96 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2505 4,56 | 2,49| 2,69| 2,90| 3,11 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56 | 4,56 | 4,56
3,00 5,20 | 2,81| 3,03| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33| 4,55| 4,76 4,98| 5,20| 5,20 5,20| 5,20
3,25 5,86 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 4,96| 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| 468| 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| 541| 5,67| 593| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,565 | 5,04| 5,30| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27| 6,54 | 6,81| 7,08| 7,36| 7,63| 7,90| 8,17 | 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83 | 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67 | 9,97 10,26| 10,55] 10,85
a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing smi» and the
minimum edge distance Cpn.

c/hnom

08/2013 331



Hilti HIT-HY 200

with HIT-Z

Influence of embedment depth

hnom/d 4 4,5 5 6 7 8 9 10 11
frer= 0,05 (hpom /d)"%® 0,51 | 063 | 0,75 | 1,01 | 1,31 | 1,64 | 2,00 | 2,39 | 2,81
hedd 12 13 14 15 16 17 18 19 20
frer= 0,05 - (Npom / d)"® 325 | 372 | 421 | 473 | 527 | 584 | 642 | 7,04 | 7,67

Influence of edge distance ?
c/d 4 6 8 10 15 20 30 40

fo=  (d/c)"® 077 | 0,71 0,67 | 065 060 | 057 | 052 | 0,50
a) The edge distance shall not be smaller than the minimum edge distance cyn.

Combined TENSION and SHEAR loading

For combined tension and shear loading see section “Anchor Design”.
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Hilti HIT-HY 200 with HIT-V

Injection mortar system Benefits
- - Suitable for non-cracked and
:;l{t'z'?)gA cracked concrete
500 m foil pack C 20/25 to C 50/60
(also available - Suitable for dry and water
—— — as 330 ml saturated concrete
il HIT-HY. 200 foil pack) - High loading capacity, excellent

handling and fast curing

Small edge distance and anchor

Hilti HIT- spacing possible

HY 200'3 - Large diameter applications

500 ml foil pack .

(also available - Max In service temperature range

as 330 ml up to 120°C short term/

: - Manual cleaning for borehole
diameter up to 20mm and hg 8

- T —— “— 10d for non-cracked concrete
. e — : only

Static mixer - Embedment depth range:
from 60 ... 160 mm for M8
) HIT-V rods HIT- to 120 ... 600 mm for M30
iﬁ V-Rrods HIT-V- | - Two mortar (A and R) versions
HCR rods available with different curing
times and same performance

as | ner] [ C € T

1 316 | |highMo
) i PROFIS
Tensile Small edge Variable Corrosion ngh Europgan CE Anchor
Concrete distance embedment resistance corrosion Technical conformit desian
zone and spacing depth resistance Approval omormiy softwgre

Approvals / certificates

Description Authority / Laboratory No. / date of issue
ETA-11/0493 / 2012-08-08
(Hilti HIT-HY 200-A)

. a) .

European technical approval DIBt, Berlin ETA-12/0084 / 2012-08-08
(Hilti HIT-HY 200-R)

Fire test report IBMB, Brunswick 3501/676/13 / 2012-08-03

a) All data given in this section according ETA-11/0493 and ETA-12/0084, issue 2012-08-08.
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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
- Steelfailure
- 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 -40°C, max. long ter m/short term base material temperature: +24°C/40°C)
- Installation temperature range -10°C to +40°C

Embedment depth ® and base material thickness for the basic loading data. Mean
ultimate resistance, characteristic resistance, design resistance, recommended loads.
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Typical embedment depth hg; [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.

Characteristic resistance: concrete C 20/25 , anchor HIT-V 5.8 / HIT-VR A4

Anchor size [ M8 [ M0 | M2 [ M16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tensile N~ HIT-V5.38 [kN] | 780 | 290 | 420 | 706 | 1119 | 1537 | 1878 | 2240
Shear Vg~ HIT-V5.8 kN] | 90 150 | 21,0 | 890 | 61,0 | 880 | 1150 | 1400

Tensile Ngg HIT-VR A4 [kN] 26,0 41,0 58,3 70,6 111,9 | 153,7 | 187,8 | 224,0
Shear Vgi HIT-VR A4 [KN] 13,0 20,0 30,0 55,0 86,0 124,0 | 1150 | 140,0
Cracked concrete
Tensile Ngx HIT-V 5.8 [kN] 12,1 17,0 33,2 50,3 79,8 109,6 | 133,9 | 159,7
Shear Vgi HIT-V 5.8 [kN] 9,0 15,0 21,0 39,0 61,0 88,0 1150 | 140,0
Tensile Ng« HIT-VR A4 [KN] 12,1 17,0 33,2 50,3 79,8 109,6 | 133,9 | 159,7
Shear Vgi HIT-VR A4 [kN] 13,0 20,0 30,0 55,0 86,0 124,0 | 1150 | 1400

Design resistance: concrete C 20/25 , anchor HIT-V 5.8 / HIT-VR A4

Anchor size | M8 [ mi0 | mi2 [ M6 | M20 | M24 | M27 | M30
Non-cracked concrete

TensileNgg ~ HIT-V5.8 kNl | 120 | 193 | 280 | 392 | 622 | 854 | 1043 | 1245
Shear Vg HIT-V5.8 kN] | 7.2 120 | 168 | 31,2 | 488 | 704 | 920 | 1120

Tensile Ng HIT-VR A4 [KN] 13,9 21,9 32,4 33,6 53,3 73,2 89,4 106,7
Shear Vgk HIT-VR A4 [kN] 8,30 12,80 19,2 35,2 55,1 79,4 48,3 58,8
Cracked concrete
Tensile Ngqg HIT-V 5.8 [kN] 6,7 9,4 18,4 27,9 443 60,9 74,4 88,7
Shear Vgqg HIT-V 5.8 [kN] 7.2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
Tensile Ng HIT-VR A4 [kN] 8,9 12,6 17,3 20,9 35,6 52,2 63,0 72,7
Shear Vgi HIT-VR A4 [KN] 8,30 12,80 19,2 35,2 55,1 79,4 48,3 58,8
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Recommended loads ?: concrete C 20/25 , anchor HIT-V 5.8 / HIT-VR A4

Anchor size [ M8 [ mio | mi2 [ M6 [ M20 | m24 | M27 [ M30
Non-cracked concrete

Tensile N, HIT-V 5.8 kN] | 60 | 97 140 | 235 | 373 | 512 | 626 | 747
Shear Ve, ~ HIT-V5.8 [kN] | 3,0 50 | 7,0 130 | 203 | 293 | 383 | 467
Tensile N  HIT-VRA4  [kN] | 86 | 136 | 194 | 235 | 373 | 51,2 | 626 | 747
Shear Vi,  HIT-VRA4  [kN] | 43 66 | 100 | 183 | 286 | 41,3 | 383 | 464
Cracked concrete

Tensile N, HIT-V 5.8 kN] | 4,0 57 | 11,1 | 168 | 266 | 365 | 446 | 532
Shear Ve, ~ HIT-V5.8 kN] | 3,0 50 | 7,0 130 | 203 | 293 | 383 | 467
Tensile N HIT-VRA4  [kN] | 4,0 57 | 111 | 168 | 266 | 365 | 446 | 532
Shear Vi,  HIT-VRA4  [kN] | 43 66 | 100 | 183 | 286 | 41,3 | 383 | 464

a) With overall global safety factor v = 3,0. The recommended loads vary according to the safety factor requirement
from national regulations.
Service temperature range

Hilti HIT-HY 200 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 ?:;ep:'riir:gl base mate?ial base material
temperature temperature
Temperature range | -40°C to +40°C +24°C +40°C
Temperature range Il -40°C to +80°C +50°C +80°C
Temperature range 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-V

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

. HIT-V 5.8 [N/mm?] | 500 500 500 500 500 500 500 500

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

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

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

strength fyx  HIT-V R [N/mm?] | 450 450 450 450 450 450 210 210
HIT-V-HCR [N/mm?] | 640 640 640 640 640 400 400 400

Stressed

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

section Ag

Moment of

resistance HIT-V [mm?] 31,2 62,3 109 277 541 935 1387 1874

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

(F) hot dipped galvanized = 45 um,

Threaded rod
HIT-V(F)

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

Threaded rod
HIT-V-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

High corrosion resistant steel, 1.4529; 1.4565
strength < M20: Ry, = 800 N/mm2, R = 640 N/mm?2, As > 8% ductile

HIT-V-HCR M24 to M30: R, = 700 N'mm?, R, = 400 N/mm?, As > 8% ductile
Washer Steel galvanized, hot dipped galvanized,
ISO 7089 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 2 5 pm,
Nut hot dipped galvanizeq =45 pm,
EN I1SO 4032 Strength class 70, stainless steel grade A4,

1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Strength class 70, high corrosion resistant steel,
1.4529; 1.4565

Anchor dimensions

Anchor size

M8 | M10 [ M12 [ Mi6 | M20 [ M24 | mM27 | M30

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 | M0 [ M2 | M6 | M20 [ M24 [ m27 | M30

Rotary hammer

TE2-TE 16 TE40-TE 70

Other tools, hammer drilling

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

Setting instruction

Bore hole drilling

Drill hole to the required embedment depth with an appropriately sized Hilti
TE-CD or TE-YD hollow drill bit with Hilti vacuum attachment. This drilling
method properly cleans the borehole and removes dust while drilling.

After drilling is complete, proceed to the “injection preparation” step in the
instructions for use.

Drill Hole to the required embedment depth with a hammer drill set in
rotation-hammer mode using an appropriately sized carbide drill bit.

08/2013

337




Hilti HIT-HY 200

with HIT-V

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
dispenser. 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,

4 strokes for 500 ml foil pack < 5T.

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. Fill holes approximately 2/3 full, 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.

[ Overhead installation and/or installation with embedment depth hef >

g 9 @ 250mm. For overhead installation the injection is only possible with the aid
=l ¥ O of extensions and piston plugs. Assemble HIT-RE-M mixer, extension(s)
= r——— and appropriately sized piston plug. Insert piston plug to back of the hole

E: and inject adhesive. During injection the piston plug will be naturally
_,r 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.

Mark and set element to the required embedment depth untill working time
twork has elapsed.

For overhead installation use piston plugs and fix embedded parts with e.g.
wedges

Loading the anchor:
After required curing time teure the anchor can be loaded.
The applied installation torque shall not exceed Tmax

(I

For detailed information on installation see instruction for use given with the package of the product.
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Bore hole cleaning Just before setting an anchor, the bore hole must be free of dust and debris.

a) Manual Cleaning (MC) non-cracked concrete only
for bore hole diameters do< 20mm and bore hole depth ho< 10d

The Hilti manual pump may be used for blowing out bore holes up to
diameters do< 20 mm and embedment depths up to her< 10d.

Blow out at least 4 times from the back of the bore hole until return air
stream is free of noticeable dust

Brush 4 times with the specified brush size by inserting the steel brush Hilti
HIT-RB to the back of the hole (if needed with extension) in a twisting
motion and removing it.

The brush must produce natural resistance as it enters the bore hole -- if
not the brush is too small and must be replaced with the proper brush
diameter.

Blow out again with manual pump at least 4 times until return air stream is
free of noticeable dust.

b) Compressed air cleaning (CAC)

for all bore hole diameters do and all bore hole depth ho

Blow 2 times from the back of the hole (if needed with nozzle extension)
over the hole length with oil-free compressed air (min. 6 bar at 6 m3h) until
return air stream is free of noticeable dust. Bore hole diameter 2 32 mm
the compressor must supply a minimum air flow of 140 m%hour.

Brush 2 times with the specified brush size by inserting the steel brush Hilti
HIT-RB to the back of the hole (if needed with extension) in a twisting
motion and removing it.

The brush must produce natural resistance as it enters the bore hole -- if
not the brush is too small and must be replaced with the proper brush
diameter.

Blow again with compressed air 2 times until refurn air siream is free of
noticeable dust.
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Working time, curing time

Temperature Hilti HIT-HY 200-R
of the Working time in which anchor Curing time before anchor

base material can be inserted and adjusted tyork can be loaded tcyre
-10°C to -5°C 3 hour 20 hour

-4°C to 0°C 2 hour 7 hour

1°Cto 5°C 1 hour 3 hour

6°C to 10°C 40 min 2 hour
11°C to 20°C 15 min 1 hour
21°C to 30°C 9 min 1 hour
31°C to 40°C 6 min 1 hour
Temperature Hilti HIT-HY 200-A

of the Working time in which anchor Curing time before anchor

base material can be inserted and adjusted tyorg can be loaded t.ye
-10°C to -5°C 1,5 hour 7 hour

-4°C to 0°C 50 min 4 hour

1°C to 5°C 25 min 2 hour

6°C to 10°C 15 min 1 hour
11°C to 20°C 7 min 30 min
21°C to 30°C 4 min 30 min
31°C to 40°C 3 min 30 min

Setting details

Marking of the
embedment depth
performed in field

Fixture
| Bore hole depth h, = anchorage depth hes Thickness tiix

Thickness of concrete member h
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Setting details

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
er‘ﬂﬁnéﬂa' diameter of [mm]| 10 12 14 18 22 28 30 35
Effective embedmentand  hy i, [mm] 60 60 70 80 90 96 108 120
drill hole depth range @
for HIT-V hetmax [Mm]| 160 200 240 320 400 480 540 600
mg;nri:ﬂhtﬁlfsess Amin -~ [mm] her + 30 mm her + 2 do
E(')?;“iﬁ‘fge";g‘jféa”Ce mm]| 9 12 14 18 22 26 30 33
Torque moment Toax ® [Nm] | 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm] 40 50 60 80 100 120 135 150
Kirimurm edge cn [mm]| 40 50 60 80 | 100 | 120 | 135 | 150
Critical spacing
for splitting failure Seisp (M) 2 Corsp

h/hy

1,0 hes forh/hg 22,0

20
Critical edge distance 46h.-18h for2.0>h/h.>13
for splitting failure ©  Cerse  [mm] | %0 fer = LER HOrS8>17Ter> 1, 13

< .
2,26 hes forh/hg<1,3 rore 220m Sem

Critical spacing for
concrete cone failure >N (mm] 2 Car
Critical edge distance
for concrete cone CerN [mm] 1,5 hgs

failure @

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 < hetmax

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,,), hei: 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 safe side.

08/2013 341



Hilti HIT-HY 200

with HIT-V

Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given in
ETA-11/0493 issued 2012-08-08 for HIT-HY 200-A and ETA-12/0084 issued 2012-08-08 for HIT-HY 200-R. Both
mortars possess identical technical load performance.

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 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: Nga,s
- Combined pull-out and concrete cone resistance:
NHd,p = NORd,p . fB,p : f1,N : fz,N : fs,N . fh,p' fre,N
- Concrete cone resistance: Npqc = Nopm_c fg - finc fon fan s Tan fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NoRd,c : fB N f1,sp : f2,sp N f3,sp' fh,N : fre,N

Basic design tensile resistance

Design steel resistance Ngg,s TMs 2 1.5
Anchor size M8 M1I0 | M12 | M16 | M20 | M24 | M27 | M30
HIT-V 5.8 kN] | 120 | 193 | 280 | 527 | 820 | 1180 | 153,3 | 1873
HIT-V 8.8 kN] [ 19,3 | 30,7 | 44,7 | 84,0 | 130,7 | 188,0 | 244,7 | 299,3
f9s HIT-V-R kN] | 139 | 21,9 | 316 | 588 | 920 | 132,1 | 80,4 | 983
HIT-V-HCR kN] | 19,3 | 30,7 | 447 | 840 | 130,7 | 1176 | 1529 | 187.1
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Design combined pull-out and concrete cone resistance
NRa,p = NORd,p ~fep - fin- fon- fan: Fhp - fren YMsz15
Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Typical embedment depth 11 12 17 21 24 27
her= hersyp [mm] 80 90 0 5 0 0 0 0

Non-cracked concrete
N’ Rip Temperaturerange | [kN]| 223 31,4 46,1 69,8 118,7 | 1759 | 169,6 | 2121
N’ rap Temperature range Il [kN]| 19,0 26,7 39,2 59,3 100,9 | 149,5 | 1357 | 169,6

N° msp Temperature range Il [kN]| 15,6 22,0 32,3 48,9 83,1 123,2 | 124,4 | 1555
Cracked concrete

N° Rip Temperature range | [kN] 6,7 9,4 18,4 27,9 47,5 70,4 90,5 1131
N° rip 1emperaturerange Il [kN]| 5,0 71 15,0 22,7 38,6 57,2 73,5 91,9
N° rip Temperature range lll [kN]| 4,5 6,3 12,7 19,2 32,6 48,4 62,2 77,8

Design concrete cone resistance Ngqc = N"Rd,c fg-fin-fon- fan: fan - fren

Design splitting resistance ? NRa,sp = N%Rayc - s - fi.sp - fosp - Fa,sp - Frn - Fren Yms 215
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
N%qc Non-cracked concrete [kN] | 20,1 24,0 32,4 39,2 62,2 854 | 1043 | 1245
N%rge Cracked concrete kN] | 14,3 17,1 23,1 28,0 44,3 60,9 74,4 88,7

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

&%‘:’;&g)s"e"gth Gl C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60
fop = 100 | 1,00 100 | 1,00 | 100 | 100 | 1,00

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

fh,p =h ef/hel,(yp

Influence of concrete strength on concrete cone resistance

e sl I ezl e C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fo = (forcuwe/25N/mm?) %@ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fecue = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance

C/Cern

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

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

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

fon = O,5~(1 + C/Ccr,N) <1
fosp = 0,5:(1+ ClCersp) <1

a) The edge distance shall not be smaller than the minimum edge distance c,. These influencing factors must
be considered for every edge distance smaller than the critical edge distance.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
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Influence of anchor spacing

s/scr,N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scr,sp
fan = 0,5:(1+s/sen) 61

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+ s/sgrp) 01

a) The anchor spacing shall not be smaller than the minimum anchor spacing smin. T

considered for every anchor spacing.

Influence of embedment depth on concrete cone resistance

[his influencing factor must be

fan = (her/herayp) ™
Influence of reinforcement
het [Mm] 60 70 80 90 >100
fon = 0,5 + he/200mm < 1 0,82 0,852 0,92 0,952 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 fn= 1

may be applied.

SHEAR loading

The design shear resistance is the lower value of

- Steel resistance: Vras
. Concrete pryout resistance:

- Concrete edge resistance:

Basic design shear resistance

Vraep = K - lower value of Ngqp and Ngg,c

VRae = VoRd,c Mg g oMo fret-fo

Design steel resistance Vgg,s YMs 2 1.25
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HIT-V 5.8 [kN] | 7.2 12,0 16,8 31,2 48,8 70,4 92,0 | 112,0
v HIT-V 8.8 [kN] | 12,0 18,4 27,2 50,4 78,4 | 1128 | 147,2 | 179,2
Rds THIT-V-R kNl | 83 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 | 1103
Design concrete pryout resistance Vgqcp = lower value® of k - NRg,p @and k - Npg,c
k=2 |
a) Ngg,p: Design combined pull-out and concrete cone resistance, Ngrqc: Design concrete cone resistance
Design concrete edge resistance Vgq,c =V%ac-fa-f-fn-fa-Fre- fo YMs =15
Anchor size [ M8 | M0 [ M12 | Mi6 | M20 | M24 | M27 | M30
Non-cracked concrete
Vra kN] [ 59 [ 86 | 116 | 187 [ 270 | 366 | 445 [ 530
Cracked concrete
Vhae [kN] [ 42 [ 61 | 82 [ 132 [ 192 | 259 [ 315 [ 375
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Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fo = (Focune/25N/mm?)"2 2 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focue = CONCrete compressive strength, measured on cubes with 150 mm side length

C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60

Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=90°
v

1

(cos a, )2 + [ 5“21 ZV

fr= ]2 & 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50

Influence of base material thickness
hic 015 | 0,3 | 045 | 06 | 0,75 | 0,9 | 1,05 | 1,2 | 1,35 | 21,5
fo= {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;

fa=(c/he)™®- (1 +5/[3-c])- 0,5

ch Single Group of two anchors s/hg

¢ | anchor [0,75 [1,50 | 2,25 [ 3,00 [ 3,75 | 4,50 | 5,25 | 6,00 | 6,75 | 7,50 | 8,25 | 9,00 | 9,75 | 10,50 | 11,25

0,50 0,35 | 0,27| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35]| 0,35
0,75 0,65 0,43| 0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65 | 0,65
1,00 1,00 | 0,63| 0,75/ 0,88| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00
1,25 1,40 0,84| 0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 1,07| 1,22| 1,38| 1,53 | 1,68 | 1,84| 1,84 | 1,84| 1,84| 1,84 | 1,84| 1,84 | 1,84| 1,84| 1,84
1,75 2,32 1,32| 1,49| 1,65| 1,82] 1,98 | 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32 | 2,32| 2,32]| 2,32
2,00 2,83 1,59 1,77 1,94| 2,12] 2,30| 2,47| 2,65| 2,83| 2,83| 2,83 | 2,83| 2,83 | 2,83| 2,83 | 2,83
2,25 3,38 | 1,88| 2,06| 2,25| 2,44| 2,63 | 2,81 | 3,00 3,19 3,38| 3,38 3,38 3,38| 3,38| 3,38 3,38
2,50 3,95 2,171 2,37| 2,57 2,77| 2,96 | 3,16| 3,36| 3,56 | 3,76 | 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 249| 269|290 3,11| 3,32| 3,52| 3,73| 3,94 | 4,15| 4,35| 4,56 | 4,56 | 4,56 | 4,56 | 4,56
3,00 520 | 2,81]|3,03| 3,25| 3,46| 3,68| 3,90| 4,11 4,33 | 4,55| 4,76 | 4,98| 5,20| 5,20| 5,20| 5,20
3,25 5,86 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
BYo) 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| 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
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 smi» and the
minimum edge distance Cpin.
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Influence of embedment denth

het/d 4 4,5 5 6 7 8 9 10 11

frer= 0,056 @ (hy / dj®® 0,51 | 063 | 0,75 | 1,01 | 1,31 | 1,64 | 2,00 | 2,39 | 2,81
het/d 12 13 14 15 16 17 18 19 20
frei= 0,05 @ (he / df®® 325 | 372 | 421 | 473 | 527 | 584 | 6,42 | 7,04 | 7,67
Influence of edge distance ?

c/d 4 6 8 10 15 20 30 40

fo=  (d/c)*" 0,77 | 0,71 067 | 065 | 060 | 057 | 052 | 0,50
a) The edge distance shall not be smaller than the minimum edge distance Cpin.

Combined TENSION and SHEAR loading

For combined tension and shear loading see section “Anchor Design”.
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Hilti HIT-HY 200 with HIS-(R)N

Injection mortar system

Benefits

Hilti HIT-

HY 200-A

500 ml foil pack
(also available
as 330 ml)

Hilti HIT-

HY 200-R

500 ml foil pack
(also available
as 330 ml)

Static mixer

Internal
threaded sleeve
HIS-N

HIS-RN

- Suitable for cracked and non-

cracked concrete

C 20/25 to C 50/60.

Suitable for dry and water

saturated concrete

High loading capacity, excellent

handling, and fast curing

Small edge distance and anchor

spacing possible

- Corrosion resistant

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

- Manual cleaning for anchor size

M8 and M10

Two mortar (A and R) versions

available with different curing

times and same performance

e | B 18y
PROFIS
) Small edge . European
. C . CE Anch
Concrete Tensle distance reg{srlt)asrlsrr; Technical conformity dggigonr
zone and spacing Approval software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
ETA-11/0493 / 2012-08-08

European technical approval 3 DIBt, Berlin (Hilti HIT-HY 200-A)

ETA-12/0084 / 2012-08-08
(Hilti HIT-HY 200-R)

a) All data given in this section according ETA-11/0493 and ETA-12/0084, issue 2012-08-08.

348

08 /2013




Hilti HIT-HY 200

with HIS-

Basic loading data (for a single anchor)

All data in this section applies to
- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steelfailure
- Base material thickness, as specified in the table
- One anchor material, as specified in the tables
- Concrete C 20/25, fex cube = 25 N/mm?
- Temperate range |
(min. base material temperature -40°C, max. long ter m/short term base material temperature: +24°C/40°C)
- Installation temperature range -10°C to +40°C

For details see Simplified design method

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

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Embedment depth hes  [mm] 90 110 125 170 205
Base material thickness h  [mm] 120 150 170 230 270

Mean ultimate: concrete C 20/25 , anchor HIS-N with screw 8.8

Anchor size [ m8x90 | M10x110 [ Mi2x125 [ M16x170 M20x205
Non cracked concrete

Tensile Ngym HIS-N [kN] 26,3 48,3 70,4 123,9 114,5

Shear Vaum  HIS-N [kN] 13,7 24,2 41,0 62,0 57,8
Cracked concrete

Tensile Ngym HIS-N [kN] 26,3 48,3 66,8 105,9 114,5

Shear Vaum  HIS-N [kN] 13,7 24,2 41,0 62,0 57,8

Characteristic: concrete C 20/25 , anchor HIS-N with screw 8.8

Anchor size [ M8x90 | M10x110 [ Mi2x125 [ M16x170 M20x205
Non cracked concrete

Tensile Ngc ~ HIS-N [kN] 25,0 46,0 67,0 111,9 109,0
Shear Vg HIS-N [kN] 13,0 23,0 39,0 59,0 55,0
Cracked concrete

Tensile Ngym  HIS-N [kN] 24,7 39,9 50,3 79,8 105,7
Shear Vaym  HIS-N [kN] 13,0 23,0 39,0 59,0 55,0

Design resistance: concrete C 20/25 , anchor HIS-N with screw 8.8

Anchor size [ M8x90 | M10x110 | M12x125 | M16x170 | M20x205
Cracked concrete
Tensile Ngg ~ HIS-N [kN] 17,5 30,7 447 74,6 74,1
Shear Vgq HIS-N [kN] 10,4 18,4 26,0 39,3 36,7
Non cracked concrete
Tensile Ngym HIS-N [kN] 16,5 26,6 33,5 53,2 70,4
Shear Vaum  HIS-N [kN] 10,4 18,4 26,0 39,3 36,7

08 /2013

349




Hilti HIT-HY 200

with HIS-(R)N

Recommended loads ?: concrete C 20/25 , anchor HIS-N with screw 8.8

Anchor size [ M8x0 [ M10x110 | Mi12x125 | M16x170 | M20x205
Non cracked concrete

Tensile Nrec HIS-N [kN] 8,3 15,3 22,3 37,3 36,3
Shear Ve HIS-N [kN] 4,3 7,6 13,0 19,7 18,3
Cracked concrete

Tensile Nrym HIS-N [kN] 8,2 13,0 16,8 26,6 35,2
Shear Vgym HIS-N [kN] 4,3 7,6 13,0 19,7 18,3

a) With overall global safety factor y = 3,0. The recommended loads vary according to the safety factor requirement

from national regulations.

Service temperature range

Hilti HIT-HY 200 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 Bt:'s:pr:raattir:zl base mate?ial base material
temperature temperature
Temperature range | -40°C to +40°C +24°C +40°C
Temperature range Il -40°C to +80°C +50°C +80°C
Temperature range 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 HIS-(R)N
Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N [N/mm2] 490 460 460 460 460
t"éﬂ;;ga‘ Screw 8.8 IN/mm2] 800 800 800 800 800
strength f _HIS-RN [N/mm?| 700 700 700 700 700
Screw A4-70  [N/mm?] 700 700 700 700 700
HIS-N [N/mm?] 410 375 375 375 375
Yield Screw 8.8 [N/mm?] 640 640 640 640 640
strength fyx  HIS-RN [N/mm?] 350 350 350 350 350
Screw A4-70 [N/mm?] 450 450 450 450 450
Stressed HIS-(R)N [mm2] 51,5 108,0 169,1 256,1 237,6
g;%?iin As Screw [mm?] 36,6 58 84,3 157 245
Moment of  HIS-R)N [mm3] 145 430 840 1595 1543
resistance W Serew [mm3] 31,2 62,3 109 277 541
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Material quality

Part Material
Internal threaded sleeve ? C-steel 1.0718,
HIS-N Steel galvanized > 5um
D)
:_ri‘ltgfg?\'l‘hreadeo' sleeve Stainless steel 1.4401 and 1.4571

a) related fastening screw: strength class 8.8, A5 > 8% Ductile
steel galvanized > 5um
b) related fastening screw: strength class 70, A5 > 8% Ductile
stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Anchor dimensions

Anchor size

Internal threaded sleeve M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N / HIS-RN

Embedment depth her  [mm] 90 110 125 170 205
Setting
Installation equipment

Anchor size M8x90 | M10x110 M12x125 | M16x170 | M20x205
Rotary hammer TE2-TE 16 TE40-TE 70

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

Setting instruction

Bore hole drilling

Drill hole to the required embedment depth with an appropriately sized Hilti
TE-CD or TE-YD hollow drill bit with Hilti vacuum attachment. This drilling
method properly cleans the borehole and removes dust while drilling.

After drilling is complete, proceed to the “injection preparation” step in the
instructions for use.

Drill Hole to the required embedment depth with a hammer drill set in
rotation-hammer mode using an appropriately sized carbide drill bit.
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Bore hole cleaning Just before setting an anchor, the bore hole must be free of dust and debris.

a) Manual Cleaning (MC) non-cracked concrete only
for bore hole diameters do< 20mm and bore hole depth ho< 10d

The Hilti manual pump may be used for blowing out bore holes up to
diameters do< 20 mm and embedment depths up to het< 10d.

Blow out at least 4 times from the back of the bore hole until return air
stream is free of noticeable dust

Brush 4 times with the specified brush size by inserting the steel brush Hilti
HIT-RB to the back of the hole (if needed with extension) in a twisting
motion and removing it.

The brush must produce natural resistance as it enters the bore hole -- if
not the brush is too small and must be replaced with the proper brush
diameter.

Blow out again with manual pump at least 4 times until return air stream is
free of noticeable dust.

b) Compressed air cleaning (CAC)

for all bore hole diameters do and all bore hole depth ho

Blow 2 times from the back of the hole (if needed with nozzle extension)
over the hole length with oil-free compressed air (min. 6 bar at 6 m%h) until
return air stream is free of noticeable dust.

Brush 2 times with the specified brush size by inserting the steel brush Hilti
HIT-RB to the back of the hole (if needed with extension) in a twisting
motion and removing it.

The brush must produce natural resistance as it enters the bore hole -- if
not the brush is too small and must be replaced with the proper brush
diameter.

Blow again with compressed air 2 times until return air siream is free of
noticeable dust.
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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
dispenser. 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,

4 strokes for 500 ml foil pack < 5°C.

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. Fill holes approximately 2/3 full, 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.

Overhead installation.

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 sized piston plug. 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.

Before use, verify that the element is dry and free of oil and other
contaminants.

Mark and set element to the required embedment depth untill working time
twork has elapsed.

For overhead installation use piston plugs and fix embedded parts with
e.g. wedges

Loading the anchor:
After required curing time tcure the anchor can be loaded.
The applied installation torque shall not exceed Tmax.

T Y m

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 Hilti HIT-HY 200-R
of the Working time in which anchor Curing time before anchor
base material can be inserted and adjusted tyork can be fully loaded tcy.
-10°C to -5°C 3 hour 20 hour
-4°Cto 0°C 2 hour 7 hour
1°Cto 5°C 1 hour 3 hour
6°C to 10°C 40 min 2 hour
11°C to 20°C 15 min 1 hour
21°C to 30°C 9 min 1 hour
31°C to 40°C 6 min 1 hour
Temperature Hilti HIT-HY 200-A
of the Working time in which anchor Curing time before anchor
base material can be inserted and adjusted tyorg can be fully loaded tgye
-10°Cto-5°C 1,5 hour 7 hour
-4°Cto 0°C 50 min 4 hour
1°Cto 5°C 25 min 2 hour
6°C to 10°C 15 min 1 hour
11°C to 20°C 7 min 30 min
21°C to 30°C 4 min 30 min
31°C to 40°C 3 min 30 min

Setting details

-
3
3

7
G,

Bore hole depth hy =

354

Embedment depth hes
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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 [M™M] 90 110 125 170 205
Minimum base
material thickness Nimin [mm] 120 150 170 230 270
Diameter of clearance
hole in the fixture dr (mm] ° 12 14 18 22
Thread engagement = | gog 10-25 12-30 16-40 20-50
length; min - max
Torque moment ? Toax  [NM] 10 20 40 80 150
Minimum spacing Smin [mm] 40 45 55 65 90
Minimum edge
distance Crin [mm] 40 45 55 65 90
Critical spacing
for splitting failure Sasp  [MM] 2 Corsp
hihy,
1,0 - hes forh/he 22,0
20 4
Critical edge distance 46h.-1.8h for2.0>h/h 13
for splitting failure orsp  [Mm]| %0 Mer = 1, Pz N> 13
< .
2,26 hg forh/hg<1,3 rore 220m S
Critical spacing for
concrete cone failure oM [mm] 2 Corn
Critical edge distance
for concrete cone CerN [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 = hyn), 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 safe side.
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Simplified design method

Simplified version of the design method according ETAG 001, TR 029. Design resistance according data given in
ETA-11/0493 issued 2012-08-08 for HIT-HY 200-A and ETA-12/0084 issued 2012-08-08 for HIT-HY 200-R. Both
mortars possess identical technical load performance.

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 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.

o o o o

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: Ngg,s
- Combined pull-out and concrete cone resistance:
NHd,p = NoHd,p ° fB,p : f1,N : fZ,N : f3,N : fh,p' fre,N
- Concrete cone resistance: Npge = Nrac- s - fin - fon - fan - fan- frean

. Concrete splitting resistance (only non-cracked concrete):
NRd,SP = NoRd,c fs- f1,sp . f2,sp . fS,sp' fh,N . fre,N

Basic design tensile resistance

Design steel resistance Ngq,s

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N with screw 8.8  [kN] 17,5 30,7 44,7 80,3 741
Nrgs  HIS-RN with screw
A4-70 [kN] 13,9 21,9 31,6 58,8 69,2
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Design combined pull-out and concrete cone resistance

NRa,p = NoRd,p ~fep - fin- fon- fan: Fhp - fren

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
Embedment depth her [mm] 90 110 125 170 205
Non cracked concrete
N° msp Temperature range |  [kN] 30,6 49,4 69,8 117,6 154,7
N° rap 1emperature range Il [KN] 25,9 41,8 59,0 99,5 130,4
N° rdap Temperature range Il [kN] 22,4 36,1 51,0 85,9 112,6
Cracked concrete
N° rdp Temperature range | [kN] 16,5 26,6 37,6 63,3 83,0
N° rap 1emperature range Il [KN] 13,0 20,9 29,5 49,7 65,2
N° rap 1emperature range Ill  [KN] 11,8 19,0 26,8 45,2 59,3
Design concrete cone resistance Nggc = N°gac- fs - fan- fon - fan - fan - fren
Design splitting resistance ® Npq,sp = N°rac - fa - f1.sp - fosp - fa,sp - Frn - fren
Anchor size M8 | Mo [ w2 | w6 [ m20
Non cracked concrete
NRac kN[ 287 | 388 | 471 | 746 | 988
Cracked concrete
N’aa.c KNI] 205 [ 277 [ 335 | 532 | 704

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

&%‘fggf““g"‘ e C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60
fop = (fokouws/25N/mm?) 10 @ fop = 1

a)

fekcuve = CONCrete compressive strength, measured on cubes with 150 mm side length

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

fh,p =1

Influence of concrete strength on concrete cone resistance

Concrete strength designation | ¢ 555 | ¢ 25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60
(ENV 206)
fs = (foxcuns/25N/mm?2) % @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focue = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance
C/Cern

0,1 02 | 03 0,4 0,5 06 | 0,7 0,8 0,9 1
C/Cer,sp
fin = 0,7+0,3clegn 81

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
fisp = 0,7+0,3:ClCersp O 1
fz‘N = O,5~(1 + C/Ccr,N) 51

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+ ClCerep) 81
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.
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Influence of anchor spacing

s/scrN
: 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scr,sp
fan = 0,5(1+s/sgn) 81
. 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+ slscrsp) 01
a) The anchor spacing shall not be smaller than the minimum anchor spacing smin. This influencing factor must

be considered for every anchor spacing.

Influence of embedment depth on concrete cone resistance

fan =1
Influence of reinforcement
het [Mm] 40 50 60 70 80 90 2100
fen = 0,5 + he/200mm < 1 0,7? 075 | 08?% 085% | 09? 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: VRa,s
. Concrete pryout resistance:  Vggcp = K - lower value of Nggp and Ngg,c

- Concrete edge resistance: ~ Vpae = Vorac-fs-fo- frn-fa- Frer

Basic design shear resistance

Design steel resistance Vggq,s

Anchor size M8x90 M10x110 M12x125 M16x170 M20x205
HIS-N with screw 8.8 [kN] 10,4 18,4 26,0 39,3 36,7
Vras  HIS-RN with screw
A4-70 [kN] 8,3 12,8 19,2 35,3 41,5
Design concrete pryout resistance Vgq,c, = lower value® of k - Nrq, and k - Npg,c
k=2
a) Nggp: Design combined pull-out and concrete cone resistance
Nrg,c: Design concrete cone resistance
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Design concrete edge resistance Vgq,c = V(’Rd,C cfg g fn-fy: fhet- fe
Anchor size [ M8 | Mo [ w2 | w6 [ m20
Non-cracked concrete
Vaao kNl [ 124 [ 196 [ 282 [ 402 [ 462
Cracked concrete
VOhae kNl ] 8,8 [ 139 | 200 | 285 | 327

Influencing factors

Influence of concrete strength

&1;‘3’;52)3"""“" designation C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60
fo = (foccune/25N/Mm?) 22 1 11 1,22 1,34 1,41 1,48 1,55

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

Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | =90°
v

1

) (sing, ) ’ 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosa, )’ + 25‘

Ip=

Influence of base material thickness
hic 015 | 03 | 045 | 06 | 075 | 09 | 105 | 1,2 | 1,35 | 215
fo= {n(15-c)" <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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Influence of anchor spacing and edge distance ? for concrete edge resistance: f;
fa=(c/he)” (1+s/[3-¢c])- 0,5

c/h Single Group of two anchors s/hg

¢ | anchor [0,75 [1,50 | 2,25 | 3,00 | 3,75 | 4,50 | 5,25 | 6,00 | 6,75 | 7,50 | 8,25 | 9,00 | 9,75 | 10,50 | 11,25
0,50 0,35 0,27| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35
0,75 0,65 | 0,43|0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 0,63| 0,75| 0,88| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00 | 1,00
1,25 1,40 0,84| 0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 1,07 1,22| 1,38| 1,53 | 1,68 | 1,84| 1,84 | 1,84| 1,84| 1,84 | 1,84| 1,84 | 1,84| 1,84| 1,84
1,75 232 |1,32]1,49] 1,65] 1,82] 1,98] 2,15 2,32] 2,32] 2,32] 2,32| 2,32] 2,32 2,32 2,32| 2,32
2,00 2,83 | 1,59]1,77]1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83 | 2,83| 2,83| 2,83 | 2,83| 2,83 | 2,83
2,25 3,38 | 1,88] 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38 3,38 3,38| 3,38| 3,38 3,38] 3,38
2,50 3,95 2,17 2,37| 2,57 | 2,77 | 2,96 | 3,16| 3,36| 3,56 | 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 2,49|2,69]| 2,90| 3,11 3,32| 3,52| 3,73| 3,94 | 4,15| 4,35| 4,56| 4,56 | 4,56 | 4,56 | 4,56
3,00 520 | 2,81|3,03] 3,25| 3,46 3,68| 3,90| 4,11| 4,33| 4,55| 4,76 | 4,98| 5,20| 5,20| 5,20 5,20
3,25 586 | 3,15] 3,38 3,61 3,83| 4,06| 4,28| 4,51 | 4,73| 4,96| 5,18| 5,41| 5,63| 5,86 5,86 | 5,86
3,50 6,55 | 3,51|3,74| 3,98 | 4,21 | 4,44| 4,68| 491| 5,14| 5,38| 5,61 | 5,85| 6,08 | 6,31 | 6,55| 6,55
3,75 7,26 | 3,87| 4,12| 4,36 4,60 4,84 | 5,08| 5,33| 5,57 | 5,81| 6,05| 6,29| 6,54| 6,78 7,02| 7,26
4,00 8,00 | 4,25|4,50]| 4,75| 5,00 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 4,64| 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 s, and the
minimum edge distance Cpin.

Influence of embedment depth

Anchor size M8 M10 M12 M16 M20
ot = 1,38 1,21 1,04 1,22 1,45
Influence of edge distance

c/d 4 6 8 10 15 20 30 40
fo=  (d/c)®"® 0,77 | 0,71 067 | 065 | 060 | 057 | 052 | 0,50

a) The edge distance shall not be smal

ler than the minimum edge distance Cpin.

Combined TENSION and SHEAR loading

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