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HIT-HY 200 injection mortar

Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Injection mortar system

WIS -

HY 200-A

Hilti HIT-HY 200-A

HIltl HIT-HY 20

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)

Benefits

- SafeSet technology: drilling and
borehole cleaning in one step
with Hilti hollow drill bit

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

- ETA Approved for seismic
performance category C1, C22)

- Maximum load performance in
cracked concrete and non-
cracked concrete

Anchor rod:
HIT-V - High corrosion / corrosion
HIT-V-F resistance®
HIT-V-R .
HIT-V-HCR - Srr;ililnedggscsi:z’ignce and anchor
(M8-M30) pacing p
Internally threaded - Manual cleaning for borehole
sleeve: diameter up to 20mm and he=10d
VL DV RN D0 t‘H L HIS-N for non-cracked concrete only
HIS-RN Lo
- Two mortar versions: HY 200-R
(M8-M20) L
] for slow cure applications and HY
ﬁ?_l?r?r rod: 200-A for fast cure applications
:“:_'; , "‘E::,_ : xnllii‘\\\lh\mhitulnuui]m\ww HIT-Z-F
v HIT-Z-R
(M8-M20)

a) HIS-N internally threaded sleeves not approved for Seismic.
b) High Corrosion resistant rods available only for HIT-V. Corrosion resistant rods available for HIT-V and HIS-N

Base material

Installation conditions

G| |80 saFeET
Concrete Concrete Hammer Diamond Hilti SafeSet Variable Small edge
(non-cracked)  (cracked) drilled holes  drilled holes©  technology embedment distance and
depth spacing

Load conditions

| s r c e Ad H C R [I:I]
* x .
(W 316 highMo =
Static/ Seismic, Fire European CE Corrosion High PROFIS
quasi-static ETA-C1, C2%  resistance Technical conformity resistance® corrosion Anchor design
Assessment resistance® Software

a) HIS-N internally threaded sleeves not approved for Seismic category C2.
b) High Corrosion resistant rods available only for HIT-V. Corrosion resistant rods available for HIT-V and HIS-N
c) Diamond drilling only covered for HIT-Z rods
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Approvals / certificates
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Description

Authority / Laboratory

No. / date of issue

European technical Assessment @)

DIBt, Berlin

ETA-11/0493/ 2017-07-28 (HY200 A)

European technical Assessment 2

DIBt, Berlin

ETA-12/0006/ 2017-05-30 (HY200 A

European technical Assessment 2

DIBt, Berlin

ETA-11/0492/ 2014-06-26 (HY200 A

European technical Assessment 2

DIBt, Berlin

European technical Assessment 2

DIBt, Berlin

ETA-12/0028/ 2017-05-30 (HY200 R

European technical Assessment 2

DIBt, Berlin

)

( )

ETA-12/0084/ 2017-07-28 (HY200 R)
( )

)

ETA-12/0083/ 2018-06-26 (HY200 R

Shockproof fastenings in civil
defence installations

Federal Office for Civil
Protection, Bern

BZS D 13-604 / 2013-12-31
BZS D 13-603 / 2013-12-31

Fire test report

IBMB, Brunswick

3502/676/12 / 2017-09-15

a) All data given in this section according to the ETA approval for the product.

Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

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

- Steel failure

- Minimum base material thickness

- One typical embedment depth, as specified in the table
- One anchor material, as specified in the tables

- Concrete C 20/25, fck cube = 25 N/mm?

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)

For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Anchorage depth "

Anchor size | M8 [ m10 | M12 | m16 | M20 | M24 | m27 | Mm30
HIT-V

Embedment depth [mm]| 80 90 110 125 170 210 240 270
Base material thickness [mm]| 110 120 140 161 234 266 300 340
HIS-N

Embedment depth [mm]| 90 110 125 170 205 - - -
Base material thickness [mm]| 120 150 170 230 270 - - -
HIT-Z

Effective anchorage depth? her=lneix  [mm]| 50 60 60 96 100 - - -
Effective embedment depth® he=hnommin [mm]| 70 90 110 145 180 - - -
Base material thickness [mm]| 130 150 170 245 280 - - -

1) The allowed range of embedment depth is shown in the setting details.
2) For combined pull-out and concrete cone failure

3) For concrete cone failure
a) Hilti anchor rod HIT-Z-F: M16 and M20
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Characteristic resistance

Anchor size | M8 | mM10 [ m12 | m16 | M20 | m24 | m27 | M30
Non-cracked concrete
HIT-V 5.8 18,0 | 29,0 | 42,0 | 706 | 111,9 | 153,7 | 187,8 |224,0
Tension Nrk HIS-N 8.8 [kN] | 25,0 | 46,0 67,0 | 1119 | 116,0 - - -
HIT-Z 2 24,0 | 380 | 54,3 88,2 | 122,0 - - -
HIT-V 5.8 9,0 15,0 | 21,0 | 39,0 61,0 88,0 | 1150 |140,0
Shear Vrk HIS-N 8.8 [kN] | 13,0 | 23,0 | 34,0 63,0 58,0 - - -
HIT-Z2 12,0 19,0 | 27,0 | 48,0 73,0 - - -
Cracked concrete
HIT-V 5.8 15,1 21,2 35,2 50,3 79,8 | 109,6 | 133,9 |159,7
Tension Nrk HIS-N 8.8 [KN] | 24,7 39,9 50,3 79,8 | 105,7 - - -
HIT-Z2 21,1 30,7 | 415 62,9 86,9 - - -
HIT-V 5.8 9,0 15,0 | 21,0 | 39,0 61,0 88,0 | 1150 |140,0
Shear Vg« HIS-N 8.8 [KN]| 13,0 | 230 | 34,0 63,0 58,0 - - -
HIT-Z2 12,0 19,0 | 27,0 | 48,0 73,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Design resistance
Anchor size | M8 [ m10 [ m12 | m16 | M20 | mM24 | mM27 | M30
Non-cracked concrete
HIT-V 5.8 12,0 19,3 28,0 471 746 | 102,5 | 125,2 |149,4
Tension Nrqd HIS-N 8.8 [kN] | 16,7 30,7 447 74,6 77,3 - - -
HIT-Z 2 16,0 25,3 36,2 58,8 81,3 - - -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 |112,0
Shear Vrg HIS-N 8.8 [kN] | 10,4 18,4 27,2 50,4 46,4 - - -
HIT-Z 2 9,6 15,2 21,6 38,4 58,4 - - -
Cracked concrete
HIT-V 5.8 10,1 14,1 23,5 33,5 53,2 73,0 89,2 |106,5
Tension Nrd HIS-N 8.8 [kN] | 16,5 26,6 33,5 53,2 70,4 - - -
HIT-Z2 141 20,5 27,7 | 41,9 58,0 - - -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 (112,0
Shear Vrd HIS-N 8.8 [kN]| 10,4 18,4 27,2 50,4 46,4 - - -
HIT-Z2 9,6 15,2 21,6 38,4 58,4 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Recommended loads )
Anchor size | M8 [ m10 [ m12 | m16 | M20 | mM24 | M27 | M30
Non-cracked concrete
HIT-V 5.8 8,6 13,8 20,0 33,6 53,3 73,2 89,4 |106,7
Tension NRec HIS-N 8.8 [kN] | 11,9 21,9 31,9 53.3 55,2 - - -
HIT-Z2 11,4 18,1 25,9 | 42,0 58,1 - - -
HIT-V 5.8 5,1 8,6 12,0 22,3 34,9 50,3 65,7 | 80,0
Shear VRec HIS-N 8.8 [kN]| 7.4 13,1 19,4 36,0 33,1 - - -
HIT-Z 2 6,9 10,9 15,4 274 | 41,7 - - -
Cracked concrete
HIT-V 5.8 7,2 10,1 16,8 24,0 38,0 52,2 63,7 | 76,1
Tension NRec HIS-N 8.8 [kN] | 11,9 19,8 23,9 38,0 50,3 - - -
HIT-Z 2 10,0 14,6 19,8 299 | 414 - - -
HIT-V 5.8 5,1 8,6 12,0 22,3 34,9 50,3 65,7 | 80,0
Shear VRec HIS-N 8.8 [kN]| 7.4 13,1 19,4 36,0 33,1 - - -
HIT-Z 2 6,9 10,9 15,4 274 | 41,7 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20

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

national regulations.
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Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)

- No edge distance and spacing influence
- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fek,cube = 25 N/mm?

=TT

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)

- Installation temperature range -10°C to +40°C
- Ogap = 1,0 (using Hilti seismic filling set)

For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:

Anchorage depth for seismic C2

Anchor size | M8 | m10 | M12 | m16 | M20 | M24 | m27 | m30
HIT-V

Embedment depth her mmj] - | - | - [125 [ 170210 ] - | -
HIT-Z

Effective anchorage depth @ hef=lneix ~ [mm] - - 60 96 100 - - -
Effective embedment depth 3) her [mm] - - 60 96 100 - - -
Base material thickness [mm] - - 170 245 280 - - -

2) For combined pull-out and concrete cone failure
3) For concrete cone failure

Characteristic resistance in case of seismic performance category C2

Anchor size M3 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension Nrxess HIT-V 8.8, AM 8.8 [KN] - - - 245 | 459 | 554 - -
' HIT-Z @ - - 294 | 53,4 | 73,9 - - -
Shear Vicees HIT-V 8.8, AM 8.8 [KN] - - - 46,0 | 77,0 | 103,0 - -
’ HIT-Z 2 - - 23,0 | 41,0 | 61,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Design resistance in case of seismic performance category C2
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HIT-V 8.8, AM 8.8 - - - 16,3 | 30,6 | 36,9 - -
Tension NRrdseis ATz 2 [kN] - - 196 356 | 493 - - -
HIT-V 8.8, AM 8.8 - - - 36,8 | 61,6 | 824 - -
Shear VRd,seis ATz 2 [kN] - - 184 | 328 | 488 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Anchorage depth for seismic C1
Anchor size | m8 | m10 | M12 | m16 | M20 | mM24 | m27 | M30
HIT-V
Embedment depth her mm]| - | 90 [ 110 [ 125 | 170 | 210 | 240 | 270
HIT-Z
Effective anchorage depth ' hef=lheix  [mm]| 50 60 60 96 100 - - -
Effective embedment depth 2 hes [mm]| 60 60 60 96 100 - - -
Base material thickness [mm] - - 170 245 280 - - -

1)  For combined pull-out and concrete cone failure
2) For concrete cone failure

Feb-19

60

Concrete

w
|
(@]
e
(&)
C
©
T
9
€
(0]
i
O



Concrete

w
|
(@]
e
(&)
C
©
T
kS
€
(0]
4=
O

=T

Characteristic resistance in case of seismic performance category C1

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension Necess HIT-V 8.8, AM 8.8 [KN] - 14,7 | 290 | 428 | 67,8 | 93,1 | 113,8 | 135,8
’ HIT-Z @); HIT-Z-R 17,9 | 26,1 | 353 | 53,4 | 73,9 - - -
HIT-V 8.8, AM 8.8 - 23,0 | 34,0 | 63,0 | 98,0 | 141,0 | 184,0 | 224,0
Shear VRkseis HIT-Z 2 [kN]1| 7,0 17,0 | 16,0 | 28,0 | 45,0 - - -
HIT-Z-R 8,0 19,0 | 22,0 | 31,0 | 48,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Design resistance in case of seismic performance category C1
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension Nreei HIT-V 8.8, AM 8.8 kN] - 9,8 19,4 | 28,5 | 45,2 | 62,1 75,8 | 90,5
' HIT-Z @); HIT-Z-R 11,9 | 174 | 235 | 356 | 49,3 - - -
HIT-V 8.8, AM 8.8 - 184 | 27,2 | 50,4 | 78,4 | 112,8 | 147,2 | 179,2
Shear VRd,seis HIT-Z 2 [KN]| 5,6 13,6 | 128 | 224 | 36,0 - - -
HIT-Z-R 6,4 152 | 176 | 24,8 | 384 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Materials
Materials properties for HIT-V
Anchor size M8 M10 | M12 M16 | M20 M24 | M27 | M30
HIT-V 5.8 (F) 500 500 500 500 500 500 500 500
. . HIT-V 8.8 (F
S{fg:\g;l ;[ueknsne AM 8.8 (HI(Z)(;) IN/mm?] 800 800 800 800 800 800 800 800
HIT-V-R 700 700 700 700 700 700 500 500
HIT-V-HCR 800 800 800 800 800 700 700 700
HIT-V 5.8 (F) 400 400 400 400 400 400 400 400
HIT-V 8.8 (F)
Yield strength fc AM 8.8 (HDG) IN/mm?] 640 640 640 640 640 640 640 640
HIT-V-R 450 450 450 450 450 450 210 210
HIT-V-HCR 640 640 640 640 640 400 400 400
Stressed cross- 7.y, [mm? | 366 | 580 | 84,3 | 157 | 245 | 353 | 459 | 561
section As
Moment of HIT-V [mme] | 312 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance W
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile ~ Screw 8.8 800 800 800 800 800
[N/mm?]
strength fuk HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength fyx Screw 8.8 IN/mm7] 640 640 640 640 640
HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed cross-  HIS-(R)N (mm?] 51,5 108,0 169,1 256,1 237,6
section As Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N (mm?] 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541
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Mechanical properties for HIT-Z

Anchor size M8 M10 M12 M16 M20
Nominal tensile ~ HIT-Z(-F) @ IN/mm?] 650 650 650 610 595
strength fuk HIT-Z-R 650 650 650 610 595
, HIT-Z(-F) @ 520 520 520 490 480
Yield st th f, N 2
el strengi e Nt zR O 520 520 490 480
Stressed cross-
_Z(-F) @
section of thread :Hi;) ° [mm?] 36,6 58,0 84,3 157 245
As
_Z(-F)
rl\gzirzt:tcsz EH?RF )e [mm?] 31,9 62,5 109,7 278 542

a)  Hilti anchor rod HIT-Z-F:

Material quality for HI

M16 and M20

T-V

Part

Material

Zinc coated steel

Threaded rod,

Strength class 5.8; Elongation at fracture A5 > 8% ductile

HIT-V 5.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

Hilti Meter rod,

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um

AM 8.8 (HDG) (HDG) hot dip galvanized = 45 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Filling washer: Electroplated zinc coated =2 5 ym / (F) Hot dip galvanized = 45 ym

Hilti Filling set (F)

Spherical washer: Electroplated zinc coated = 5 ym / (F) Hot dip galvanized = 45 pm

Lock nut: Electroplated zinc coated = 5 um / (F) Hot dip galvanized = 45 ym

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571: 1.4439: 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571. 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resist

ant steel

Threaded rod,

Strength class 80 for < M20 and class 70 for > M20,
Elongation at fracture A5 > 8% ductile

HIT-V-HCR High corrosion resistance steel 1.4529; 1.4565;
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part

Material

Int. threaded
HIS-N sleeve

Electroplated zinc coated = 5 ym

Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized 25 ym
Int. threaded| o i1 1ess steel 1.4401,1.4571
HIS-RN sleeve
Screw 70 Strength class 70, A5 > 8 % Ductile; Stainless steel 1.4401; 1.4404, 1.4578; 1.4571;

1.4439; 1.4362
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Material quality for HIT-Z

Part

Material

Threaded rod HIT-Z

Elongation at fracture > 8% ductile; Electroplated zinc coated =2 5 um

Washer

Electroplated zinc coated = 5 um

Strength class of nut adapted to strength class of anchor rod.

Nut Electroplated zinc coated = 5 um
HIT-Z-F EIongation at fracture > 8% duc_:tile _
Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Washer Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Nut Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
HIT-Z-R Elongation at fracture > 8% ductile; Stainless steel 1.4401, 1.4404 EN 10088-1:2014
Washer Stainless steel A4 according to EN 10088-1:2014
Nut Strength class of nut adapted to strength class of anchor rod.

Stainless steel 1.4401, 1.4404 EN 10088-1:2014

Setting information

In service temperature range

Hilti HIT-HY 200 A (R) injection mortar with anchor rod HIT-V / HIS-(R)N may be applied in the temperature ranges
given below. An elevated base material temperature leads to a reduction of the design bond resistance.

Temperature in the base material

Temperature range

Maximum short term base
material temperature

Maximum long term base
material temperature

Base material
temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range | -40 °C to +80 °C +50 °C +80 °C
Temperature range | -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.

Curing and working time

HIT-HY 200-A HIT-HY 200-R
Temperature . " — . . " - "
of the Maximum working | Minimum curing | Maximum working | minimum curing
. time time time time
base material
twork tcure twork tcure
-10°C < Teu=-5°C 1,5h 7h 3h 20 h
-5°C <Tem=0°C 50 min 4h 2h 8h
0°C < Tem= 5°C 25 min 2 hour 1h 4h
5°C < Tem= 10°C 15 min 75 min 40 min 25h
10°C < Tem= 20°C 7 min 45 min 15 min 1,5h
20°C < Tem=30°C 4 min 30 min 9 min 1h
30°C < Tem=40°C 3 min 30 min 6 min 1h
63 Feb-19



=TT

Setting details for HIT-V

(&)
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 g
=
Nominal diameter of drill bit d [mm] 10 12 14 18 22 28 30 35 8
Eff. embedment depth and  hetmin ~ [mm] 60 60 70 80 90 96 108 120
drill hole depth 2 hefmax [mm] | 160 200 240 320 400 480 540 600 "
Minimum base material _ o
thickness Nmin [mm] | her+ 30 mm 2100 mm het + 2 do 'S
Maximum diameter of %
clearance hole in the d [mm] 9 12 14 18 22 26 30 33 T
fixture Cé
Thickness of
R R . . . ()
Hilti filling set hrs [mm] 1 13 15 5

Effective fixture thickness
with Hilti filling set

Max. torque moment ?) Tmax [Nm] 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm] 40 50 60 75 90 115 120 140

tix,eff [mm] thixeff - his

Minimum edge distance Cmin [mm] 40 45 45 50 55 60 75 80

Critical spacing

for splitting failure Sorsp  [mm] 2 Corsp

h/h, o ]
1,0 - hes for h/her=2,00 <o I . T

Critical edge distance for
splitting failure ©

Ccr,sp [mMm] [ 4,6 hes—1,8 h for2,00>h/het > 1,3 1,35 |-

2,26 het forh/her<1,3 T aeh
Critical §pacmg for concrete Sern [mm] 2 Corso
cone failure
Critical edge distance for . [mm] 1.5 her

concrete cone failure 9
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.

a) hetmin < hef  hermax (her: embedment depth)

b) Maximum recommended torque moment to avoid splitting failure during instalation with minimum
spacing and edge distance

c) h: base material thickness (h 2 hnin)

d) The critical edge distance for concrete cone failure depends on the embedment depth hes and the

design bond resistance. The simplified formula given in this table is on the save side.

Marking of the
/ embedment depth
performed in field

H

' Fixture
Bore hole depth hy = anchorage depth he Thickness tx

Thickness of concrete member h
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Setting details for HIS-N

Anchor size M8 M10 M12 M16 M20
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 hef [mm] 90 110 125 170 205
Minimum base material )
thickness Nmin [mm] 120 150 170 230 270
_Dlamet'er of clearance hole d [mm] 9 12 14 18 29
in the fixture
Thread engagement he mm] | 8-20 10-25 12-30 16-40 20-50
length; min - max
Minimum spacing Smin [mm] 60 75 90 115 130
Minimum edge distance Cmin [mm] 40 45 55 65 90
Critical spacing for splittin
failure P 9 P 9 Socr,sp [mm] 2 Cer,sp

1,0 het forh/hetz2,0 "]

2,0

Critical edge distance for
Spllttlng failure ® Cecr,sp [mm] 4,6 het — 1,8 h for 2,0 > h /[ hef > 1,3 13

2,26 hes forh/her<1,3 10y 2260y O
Critical spacing for
concrete cone failure SerN [mm] 2 CarN
Critical edge distance for G [mm] 15h
concrete cone failure © orN 9 Tef
Max. torque moment 2 Tmax [Nm] 10 20 40 80 150

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Max. recommended torque moment to avoid splitting failure during Instalation with minimum spacing and

edge distance
b) h: base material thickness (h 2 hmin)

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

hs

%
_

%

)

n

Bore hole depth hg =

65

Embedment depth h_
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Settings details HIT-Z, HIT-Z-F and HIT-Z-R )
Anchor size M8 M10 M12 M16 M20 g
Nominal diameter of drill bit  do [mm] 10 12 14 18 22 §
Lenath of anchor min|  [mm] 80 95 105 155 215

9 max| [mm]| 120 160 196 420 450
Nominal embedment depth _hnommin [mm] 60 60 60 96 100 »
range? hnommax [Mmm] 100 120 144 192 220 _8
Borehole condition 1 _ e
Min. base material thickness ™" [Mm] Finom + 60 mm hinom + 100 mm ©
Borehole condition 2 heo [mm] hnom + 30 mm hnom + 45 mm 8
Min. base material thickness ™" =100 mm 245 mm =
Maximum depth of drill hole  ho [mm] h-30 mm h-2do _GC)
Pre-setting: Diameter of ©)
clearance hole in the fixture o [mm] 9 12 14 18 22
Through-settlng_: Dlam.eter of dr [mm] 11 14 16 20 24
clearance hole in the fixture
Maximum fixture thickness  trix [mm] 48 87 120 303 326
Maximum fixture thickness o 41 79 111 292 314
with seismic filling set
Installation torque moment®  Tinst [Nm] 10 25 40 80 150

Critical spacing

for splitting failure Scrsp  [mm] 2 Corsp

h/h :
1,5 - hnom for h / hnom = 2,35 2,35 |-

Critical edge distance for

spllttlng failurec) Cer,sp [mm] 6,2 hnom - 2,0 h for 2,35 > h/ hnom > 1,35 1,35

3,5 Rhom for h/ hnom < 1,35

1,5-Nyom 3,5-Nyom

Critical spacing for concrete
cone failure SN [mm] 2 CaN
Critical edge distance Carn [mm] 1.5 hnom

concrete cone failure?d

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Hnom.min < hnorn < hnom,max (hnom: embedment depth)
b) Recommended torque moment to avoid splitting failure during instalation with minimum spacing and
edge distance
c) h: base material thickness (h = hyin)
d) The critical edge distance for concrete cone failure depends on the embedment depth he and the
design bond resistance. The simplified formula given in this table is on the save side.

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

Drill hole |
condition

/ /s A o V NN
/ AP AP AN g
,/ y // // 'y v /1A
7 A A e | d
7 . —
- — f
Drill hole 77 l — | =
7/ 7/
condition /s 4 L
/, 7, N\
V] 4 ALY

Drill hole condition 1 = non-cleaned borehole
Drill hole condition 2 - drilling dust is completely removed

Annular gap filled with
Hilti HIT-HY 200-A
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Anchor dimension for HIT-Z

Anchor size M8 M10 M12 M16 M20
min ¢ 80 95 105 155 215
L th of h
ength ot anchor maxt | 120 160 196 420 450
Helix length CHelix [mm] 50 60 60 96 100
l
0 Helix o Marking -
d Il“\\\\‘\\\\‘\\\\ \\\\\‘\\\\‘ \ ’ k B - - - ] heanc1jarking
T WY : -

Minimum edge distance and spacing for HIT-Z

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 fuffilled: Ajreq < Aical

Required interaction area Aica for HIT-Z

Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?] 19200 40800 58800 94700 148000
Non-cracked concrete [mm?Z] 22200 57400 80800 128000 198000

Effective area A ¢sof HIT-Z

Member thickness h = hnom +1,5-C

hnom

Cc
p——k
*x E
/
/
4

&
¥
7
/7

1,5¢c

Single anchor and group of anchors with s > 3-c

Ai,cal =(6-c) - (hnom *+1,5-c)

with ¢ 2 5-d

Group of anchors with s < 3-c

Aicai=(3:c + ) * (hnom +1,5:C)

withc=25-dand s 2 5-d

Member thickness h < hnom +1,5:C

c
R

hnom

/
/
/

Single anchor and group of anchors with s >

Ai,cal =(6-c)-h

with ¢ =2 5-d

Group of anchors with s < 3-c

Ai,cal =(3:c+s)-h

withc 25-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 E M10 Mi2 | Mi6 | M20
Cracked concrete

Member thickness hz [mm] 140 200 240 300 370
Embedment depth hnom 2 [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
;‘S’tr;isczond'”g edge 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 h= [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 c>  [mm] 40 70 80 100 130
Minimum edge distance 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 | M8 M10 M12 M16 M20
Cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hnom 2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
g‘s’[;sc‘;o”d'”g edge 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 hz [mm] 120 120 120 196 200
Embedment depth hnom =2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
;g[;sc‘;o”d'”g edge c>  [mm] 50 145 200 190 300
Minimum edge distance Cmin [mm] 40 80 115 110 165
Corresponding spacing s> [mm] 65 240 330 310 495

Feb-19
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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.

Concrete

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 non-cracked
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

For smaller anchor diameter a smaller installation torque is required,

allowing smaller values for minimum edge distance and minimum spacing |
Increasing these values allows smaller values for minimum edge distance
and minimum spacing

(/2]
—
o
e
(&)
C
(M)
®
0
=
(0]
e
O

Anchor diameter

Slab thickness and embedment
depth

Installation equipment

Anchor size M8 | M0 | mM12 | Mm16 M20 M24 M27 M30
HIT-V TE2-TE 16 TE 40-TE 80
Rotary hammer HIT-Z TE2-TE 40 | TE 40-TE 80 -
HIS-N TE (-A) - TE 16(-A) | TE40-TE 80 -
Other tools compressed air gun and blow out pump,'set' of cleaning brushes, dispenser
Hollow Drill Bit

Cleaning, drilling and installation parameters

Drill bit diameters do [mm] Cleaning and installation
HIT-V HIT-Z HIS-N Hammer drill | Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
mmmfiy | oo | (I Cm GII:@\ -— =
GessE— ==
M8 M8 - 10 - 10
M10 M10 - 12 12 12 12
M12 M12 M8 14 14 14 14
M16 M16 M10 18 18 18 18
M20 M20 M12 22 22 22 22
M24 - M16 28 28 28 28
M27 - - 30 - 30 30
- - M20 32 32 32 32
M30 - - 35 35 35 35
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Setting instructions for HIT-V rods and HIS-N internally threaded sleeves

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

Concrete

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200 A (R).

Drilling

Hammer drilled hole (HD)

'do Hammer drilled hole with Hollow

Drilled Bit (HDB)
No cleaning required
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Cleaning

Manual cleaning (MC)
for drill diameters do = 20 mm and drill
hole depth ho < 10-d.

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

6 bar/ 6 bar/
| 90 psi | 90 psi
Injection
T% mi: X
M”E“- %gggm: ix

. v ol | AATesciarr i
Injection system preparation.

HDM 330

E[= HDM 500
-

Injection method for drill hole depth
hef < 250 mm.
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Injection method for drill hole depth
her > 250mm.

Concrete

Injection method for overhead
application and/or installation with
embedment depth > 250 mm.

Chemical anchors

Setting the element

Setting element, observe working time

Setting element for overhead
applications, observe working time “twork”.

Loading the anchor after required
curing time teure

mm ium

71 Feb-19



=TT

Setting instructions for HIT-Z rods

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

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200 A (R)

Hammer drilling: Through-setting
No cleaning required

Hammer drilling: Pre-setting
No cleaning required

do Hammer drilling with hollow drill bit:
Through / pre-setting

No cleaning required

Diamond coring: Through-setting

z a | Diamond coring: Pre-setting

Cleaning

Hole flushing required for wet-drilled
diamond cored holes.
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Concrete

Evacuation required for wet-drilled
diamond cored holes.
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Injection

= 330ml: 2x
== 500ml: 3x

Injection system preparation.

HDM 500 |
HDE 500-A18 &

Injection of adhesive from the back of
the drill hole without forming air voids.

Overhead installation only with the aid
of extensions and piston plugs.

Through-setting:
100 % Fill 100% of the drill hole.

@“—"—I Pre-setting:
2| Fill approx. 2/3 of the drill hole.

Setting the element

Setting element to the required
embedment depth before working time
“twork” has elapsed.

Loading the anchor: After required
curing time teure.
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