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Shear connector HCC-K with
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HIT-HY 200-A/R V3

njection mortar
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Shear connector HCC-K with HIT-RE 500 V4 and

HIT-HY 200-A/R V3 injection mortar
for Shear-friction applications and Concrete Overlay design (EOTA TR 066)

Injection mortar system Benefits
HIT-RE 500 V4 - Fast work progress: Setting and height
(330, 500 and 1400 ml levelling are carried out in a single work
foil pack)

step

Reliable design: Structure appears
monolithic after use of HCC-K

-

LT T Hilti HIT-HY 200-A V3

(330 / 500 ml foil pack)

Hilti HIT-HY 200-R V3
(330 / 500 ml foil pack)

Shear connector
— HCC-K

Application

- Renovation: reinforcement and repair of
bridges, tunnels and high-rise buildings

- Concrete-concrete composite

- Repair of bridges, concrete roadways
and underground car parks

- Increasing the payloads of bridges
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Base material Load conditions

|
Concrete Concrete Static/
(uncracked) (cracked) quasi-static
Drilling, cleaning, setting Other information
Hammer Diamond Hollow Drill Water-filled PROFIS Concrete-to-
drilled holes drilled holes Bit drilled boreholes  Engineering Concrete
holes Software connections
Handbook
Linked Approvals/Certificates and Instructions for use.
Approval no Application /loading condition Authority / Laboratory Date of issue
ETA-20/0475 Static and quasi-static DIBt, Berlin 28-08-2023

The instructions for use can be viewed using the link in the instructions for use table or the QR codel/link in
the Hilti webpage table.

Instructions for use(IFU)

Material
o IFU Hilti HIT-RE 500 V4 (330/500 ml) IFU Hilti HIT-RE 500 V4 (1400 ml)
Injection mortar — o
IFU Hilti HIT-HY 200 A V3 | IFU Hilti HIT-HY 200-R V3 -
Dispenser IFU HDM IFU HDE-500 22 IFU HDE 500-A12 IFU HIT-P8000D
Shear connector IFU HCC-K

Link to Hilti Webpage

Injection mortars / Shear connector
Hilti HIT-RE 500 V4 HIT-HY 200-A V3 HIT-HY 200-R V3 HCC-K
[m] 3% =] [=] s [=] [=] % &[] [=] %% (=]
=& [=] [=] =]’
Dispenser
HDE 500-22 HDE 500-A12 HDM 500 Hilti HIT-P8000D
(=] X (=] 00 =245 (=]
[
[=] [=] [=]
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https://productdata.hilti.com/APQ_HC_RAW/ASSET_DOC_12772039.pdf
http://qr.hilti.com/manual/?id=2294855
http://qr.hilti.com/manual/?id=2294854
http://qr.hilti.com/manual/?id=2379135
http://qr.hilti.com/manual/?id=2267429
https://productdata.hilti.com/APQ_HC_RAW/PUB_5609415_000.pdf
https://productdata.hilti.com/APQ_HC_RAW/PUB_5664540_000.pdf
https://productdata.hilti.com/APQ_HC_RAW/PUB_5656290_000.pdf
https://productdata.hilti.com/APQ_HC_RAW/PUB_5103003_000.pdf
https://productdata.hilti.com/APQ_HC_RAW/PUB_5102893_000.pdf
https://profisengineering.hilti.com/
https://www.hilti.co.uk/media-canonical/ASSET_DOC_21602632_APC_RAW
http://qr.hilti.com/r12560055
http://qr.hilti.com/r14406294
http://qr.hilti.com/r11219549
https://qr.hilti.com/r4081
http://qr.hilti.com/r13250342
http://qr.hilti.com/r4414304
http://qr.hilti.com/r39378
http://qr.hilti.com/r4111
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Fastener special dimensions

Mechanical properties

Mechanical properties of the HCC-K are standardized and can be taken from the ETA listed in the table Approvals

/ Certificates.

Dimensions for HCC-K

Connector size 10 12 14 16
Effective embedment depth ¢ [mm] 10 12 14 16
Overall embedment depth L [mm] 100 to 650 140 to 650 200 to 650 230 to 650
Diameter of the head dn [mm] 36 36 42 48
Thickness of the head th [mm] 2 2 2 2
[0} dh
H 4 |
L
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Hilti HIT-RE 500 V4 with HCC-K: Static and quasi-static design according to EOTA TR 066

All data in this section applies to:

Correct setting (see Instructions for use (IFU))

Hammer drilled holes, hammer drilled holes with Hilti hollow drill bit

(TE-CD, TE-YD)

Below calculated values based on 1 m? grid pattern of connectors given in

the table below, No edge influence is consider in design
Minimum base material thickness (see setting details)
Cracked concrete

Design values of the bond strength for a working life of 50 Years

The following data are valid for a ysus = 1,0
The new concrete / overlay must exhibit a higher strength
Roughness levels as defined in EOTA TR 066

The design with shear connectors follows equation (2.11) of EOTA TR 066
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No design shear stress given in cases where minimum reinforcement ratio is not met
The concrete strength class given in the following tables refer to the existing concrete member.
In-service temperature range | (min. base mat. temp. -40°C, max. long/short term base mat. temp.: +24°C/40°C)
The design with “no connectors” follows equation (2.9) of EOTA TR 066 (Note: Provide minimum reinforcement)

For specific design cases refer to PROFIS Engineering.

New concrete

yal

| Overlay =
oY ; Rd
Grid pattern (—
s 7 Tra
X A—
R
New reinforceme
Existing Shear
concrete connector

Figure showing grid pattern and shear stress in overlay application with HCC-K

Connector HCC-K 10
Effective embedment depth in existing concrete, hefex = 60 mm
Effective embedment depth in overlay concrete hetov = 40 mm

s(ir;(dsﬁtr;er:]l Oif GONMEEHETS, conne s | 350%350 | 300X 300 | 200 200 | 100 x 100
No. of connectors per 1 m? 0 9 16 25 100
Reinforcement ratio 0,0% 0,07% 0,13% 0,20% 0,79%
Design resistance for very rough interface (R: 2 3,0 mm)

Existing concrete:

C20/25 0,43 0,61 0,67 0,74 1,17
New concrete: C25/30

Existing concrete:

C30/37 TRd  [N/mm?] 0,57 - 0,78 0,87 1,39
New concrete: C40/50

Existing concrete:

C45/55 0,77 - 0,92 1,03 1,70

New concrete: C50/60
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Design resistance for rough interface (R;2 1,5 mm)

Existing concrete:

C20/25 0,34 0,34 0,39 0,46 0,88

New concrete: C25/30

Existing concrete:

C30/37 TRd [N/mm?] 0,45 - 0,46 0,55 1,06

New concrete: C40/50

Existing concrete:

C45/55 0,61 - 0,53 0,63 1,27

New concrete: C50/60

Design resistance for smooth interface (Ri < 1,5 mm)

Existing concrete:

C20/25 0,17 0,07 0,13 0,21 0,70

New concrete: C25/30

Existing concrete:

C30/37 TRd [N/mm?] 0,23 - 0,16 0,26 0,86

New concrete: C40/50

Existing concrete:

C45/55 0,31 - 0,20 0,31 1,06

New concrete: C50/60

Connector HCC-K 12

Effective embedment depth in existing concrete, hetex = 70 mm

Effective embedment depth in overlay concrete hefov = 40 mm

el [pELEm €F SoTResions, no 350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,10% 0,18% 0,28% 1,13%

Design resistance for very rough interface (R: 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,63 0,71 0,80 1,38

Existing concrete: C30/37 ¢z [N/mm?]

New concrete: C40/50 0,57 0,73 0,82 0,33 1,65

Existing concrete: C45/55

New concrete: C50/60 0,77 0,86 0,97 111 2,01

Design resistance for rough interface (Ri2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,36 0,43 0,52 1,09

Existing concrete: C30/37 5

New concrete: C40/50 wRd  [N/mm?] 0,45 0,42 0,50 0,61 1,32

Existing concrete: C45/55

New concrete: C50/60 0,61 0,49 0,59 0,72 1,59

Design resistance for smooth interface (Rt < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,10 0,18 0,27 0,96

Existing concrete: C30/37 5

New concrete: C40/50 TRd  [N/mm?] 0.23 0,12 0,22 0,34 1,18

Existing concrete: C45/55

New concrete: C50/60 0,31 0,15 0.26 041 1,45
Updated: Jul-25 6
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Connector HCC-K 14

Effective embedment depth in existing concrete, hefex = 75 mm
Effective embedment depth in overlay concrete hef,ov = 40 mm

Grid pattern of connectors,

no

350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,14% 0,25% 0,39% 1,54%

Design resistance for very rough interface (R 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,66 0,75 0,86 1,63

Existing concrete: C30/37 ¢z [N/mm?]

New concrete: C40/50 0,57 0,76 0,87 1,01 1,96

Existing concrete: C45/55

New concrete: C50/60 0.77 0,89 1,03 1,21 2,39

Design resistance for rough interface (R 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,38 0,47 0,58 1,35

Existing concrete: C30/37 5

New concrete: C40/50 wRd  [N/mm?] 0,45 0,45 0,55 0,69 1,63

Existing concrete: C45/55

New concrete: C50/60 0,61 0,52 0,65 0,81 1,97

Design resistance for smooth interface (R; < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,13 0,23 0,35 1,28

Existing concrete: C30/37 5

New concrete: C40/50 trd  [N/mm?] 0,23 0,16 0,28 0,44 1,56

Existing concrete: C45/55

New concrete: C50/60 0,31 0,19 0,34 0,53 1,92

Connector HCC-K 16

Effective embedment depth in existing concrete, hetex = 80 mm

Effective embedment depth in overlay concrete hetov = 40 mm

Gl [EUEEm € GoTREtions, lg 350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,18% 0,32% 0,50% 2,01%

Design resistance for very rough interface (R 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,68 0,79 0,94 1,93

Existing concrete: C30/37  1zy  [N/mm?]

New concrete: C40/50 0,57 0,80 0,93 111 2,32

Existing concrete: C45/55

New concrete: C50/60 0,77 0,93 1,10 1,32 2,83

Design resistance for rough interface (R: 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,41 0,52 0,65 1,64

Existing concrete: C30/37 5

New concrete: C40/50 tRd [N/mm?] 0,45 0,48 0,61 0,78 1,99

Existing concrete: C45/55

New concrete: C50/60 0,61 0,56 0,72 0,92 2,41

Design resistance for smooth interface (R < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,16 0,28 0,44 1,64

Existing concrete: C30/37 5

New concrete: C40/50 TRd [N/mm?] 0,23 0,20 0,35 0,55 2,01

Existing concrete: C45/55

New concrete: C50/60 0,31 0,24 0,42 0,66 2,46
Updated: Jul-25 7
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Hilti HIT-HY 200 A/R V3 with HCC-K: Static and quasi-static design according to EOTA TR 066

All data in thi; section applie§ to: O R P

- Correct setting (see Instructions for use (IFU))

- Hammer drilled holes, hammer drilled holes with Hilti hollow drill bit I 0T ML R S I A
(TE-CD, TE-YD) L S N S S T S "

- Below calculated values based on 1 m? grid pattern of connectors given in
the table below, No edge influence is consider in design

- Minimum base material thickness (see setting details) o o NCEEETEEESE. . o

- Cracked concrete

- Design values of the bond strength for a working life of 50 Years

- The following data are valid for a ysus = 1,0 e o ¢ timd S 8 N

- The new concrete / overlay must exhibit a higher strength

- Roughness levels as defined in EOTA TR 066

- The design with shear connectors follows equation (2.11) of EOTA TR 066

- No design shear stress given in cases where minimum reinforcement ratio is not met

- The concrete strength class given in the following tables refer to the existing concrete member.

- In-service temperature range | (min. base mat. temp. -40°C, max. long/short term base mat. temp.: +24°C/40°C)

- The design with “no connectors” follows equation (2.9) of EOTA TR 066 (Note: Provide minimum reinforcement)

For specific design cases refer to PROFIS Engineering.

New concrete /Lf /f

/ Overlay -
% Grid pattern Rd

Sy

TN
New reinforceme

Existing Shear
concrete connector

Figure showing grid pattern and shear stress in overlay application with HCC-K

Updated: Jul-25 8
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Connector HCC-K 10

Effective embedment depth in existing concrete, hetex =60 mm
Effective embedment depth in overlay concrete hetov = 40 mm

Grid pattern of connectors,

no

350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,07% 0,13% 0,20% 0,79%

Design resistance for very rough interface (R 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,61 0,66 0,73 117

Existing concrete: C30/37 ¢z [N/mm?] )

New concrete: C40/50 0,57 0,76 0,84 1,39

Existing concrete: C45/55

New concrete: C50/60 0,77 ) 0,88 0,98 1,70

Design resistance for rough interface (R: 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,34 0,39 0,45 0,88

Existing concrete: C30/37 5

New concrete: C40/50 tRd  [N/mm?] 0,45 - 0,44 0,52 1,06

Existing concrete: C45/55

New concrete: C50/60 0,61 ) 0,51 0,60 1,27

Design resistance for smooth interface (R; < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,07 0,13 0,20 0,70

Existing concrete: C30/37 5

New concrete: C40/50 wRd  [N/mm?] 0,23 - 0,15 0,23 0,86

Existing concrete: C45/55

New concrete: C50/60 0,31 ) 0,18 0,28 1,06

Connector HCC-K 12

Effective embedment depth in existing concrete, hefex = 70 mm

Effective embedment depth in overlay concrete hetov = 40 mm

Gl [EUEEm € GoTREtions, no 350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0% 0, 0% 0,18% 0,28% 1,13%

Design resistance for very rough interface (R 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,63 0,71 0,80 1,38

Existing concrete: C30/37  1zy  [N/mm?]

New concrete: C40/50 0,57 0,73 0,82 0,93 1,65

Existing concrete: C45/55

New concrete: C50/60 0,77 0,86 0,97 1,11 2,01

Design resistance for rough interface (R: 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,36 0,43 0,52 1,09

Existing concrete: C30/37 5

New concrete: C40/50 tRd [N/mm?] 0,45 0,42 0,50 0,61 1,32

Existing concrete: C45/55

New concrete: C50/60 0,61 0,49 0,59 0,72 1,59

Design resistance for smooth interface (Ri < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,10 0,18 0,27 0,96

Existing concrete: C30/37 5

New concrete: C40/50 wRd  [N/mm?] 0,23 0,12 0,22 0,34 1,18

Existing concrete: C45/55

New concrete: C50/60 0,31 0,15 0,26 041 1,45
Updated: Jul-25 9
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Connector HCC-K 14

Effective embedment depth in existing concrete, hetex = 75 mm
Effective embedment depth in overlay concrete hetov = 40 mm

e [PEUTE € BaTEEns, no 350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,10% 0,18% 0,28% 1,13%

Design resistance for very rough interface (R 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,66 0,75 0,86 1,63

Existing concrete: C30/37 ¢z [N/mm?]

New concrete: C40/50 0,57 0,76 0,87 1,01 1,96

Existing concrete: C45/55

New concrete: C50/60 0,77 0,89 1,03 1,21 2,39

Design resistance for rough interface (R: 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,38 0,47 0,58 1,35

Existing concrete: C30/37 5

New concrete: C40/50 wRd  [N/mm?] 0,45 0,45 0,55 0,69 1,63

Existing concrete: C45/55

New concrete: C50/60 0,61 0,52 0,65 0,81 1,97

Design resistance for smooth interface (Ri < 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,13 0,23 0,35 1,28

Existing concrete: C30/37 5

New concrete: C40/50 tRd  [N/mm?] 0,23 0,16 0,28 0,44 1,56

Existing concrete: C45/55

New concrete: C50/60 0,31 0,19 0.34 0,53 192

Connector HCC-K 16

Effective embedment depth in existing concrete, hefex = 80 mm

Effective embedment depth in overlay concrete hetov = 40 mm

Gl [EUEEm € GoTREtions, no 350 x 350 | 300 x 300 | 200 x 200 | 100 x 100

Sx X Sy [mm] connectors

No. of connectors per 1 m? 0 9 16 25 100

Reinforcement ratio 0,0% 0,14% 0,25% 0,39% 1,54%

Design resistance for very rough interface (R: 2 3,0 mm)

Existing concrete: C20/25

New concrete: C25/30 0,43 0,68 0,79 0,94 1,93

Existing concrete: C30/37 ¢z [N/mm?]

New concrete: C40/50 0,57 0,80 0,93 1,11 2,32

Existing concrete: C45/55

New concrete: C50/60 0,77 0,93 1,10 1,32 2,83

Design resistance for rough interface (R: 2 1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,34 0,41 0,52 0,65 1,64

Existing concrete: C30/37 5

New concrete: C40/50 tRd [N/mm?] 0,45 0,48 0,61 0,78 1,99

Existing concrete: C45/55

New concrete: C50/60 0,61 0,56 0,72 0,92 2,41

Design resistance for smooth interface (R;<1,5 mm)

Existing concrete: C20/25

New concrete: C25/30 0,17 0,16 0,28 0,44 1,64

Existing concrete: C30/37 5

New concrete: C40/50 tRd  [N/mm?] 0,23 0,20 0,35 0,55 2,01

Existing concrete: C45/55

New concrete: C50/60 0,31 0,24 0,42 0,66 2,46
Updated: Jul-25 10
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Setting information

Installation temperature range

-5°C to +40°C

Service temperature range

Hilti HIT-RE 500 V4 / HY 200 A/R V3 injection mortar with HCC-K may be applied in the temperature ranges given
below. An elevated base material temperature may lead to a reduction of the design bond resistance.

For use with HIT-RE 500 V4

Temperature range

Base material
temperature

Maximum long-term base
material temperature

Maximum short-term base
material temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +55 °C +43 °C +55 °C
Temperature range Il -40 °C to +75 °C +55 °C +75 °C

For use with HIT-HY A/R 200 V3

Temperature range

Base material
temperature

Maximum long-term base
material temperature

Maximum short-term base
material 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

Maximum 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.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Working time and curing time

Temperature of the base material RE 500 V4
at installation Maximum working time Minimum curing time

TY twork teure

-5°C to -1°C 2h 168 h
0°C to 4°C 2h 48 h
>4°C to 9°C 2 h 24 h
>9°C to 14°C 15 h 16 h
>14°C to 19°C 1h 12 h
>19°C to 24 °C 30 min 7 h
>24°C to 29°C 20 min 6 h
>29°C to 34°C 15 min 5 h
>34°C to 39°C 12 min 45 h
>39°C to 40°C "10 min 4 h

Y The minimum temperature of the foil pack is +5° C.
2 The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.

Updated: Jul-25
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Working time and curing time

Temperature HIT-HY 200-A V3 HIT-HY 200-R V3
of the base Maximum working | Minimum curing Maximum working Minimum curing
material 2 time time time time
T twork tcure twork tcure
-10°C to -5°C 15 h 7 h 3 h 20 h
>5°C to 0°C 50 min 4 h 15 h 8 h
>0°C to 5°C 25 min 2 h 45 min 4 h
>5°C to 10°C 15 min 75 min 30 min 25 h
>10°C to 20°C 7 min 45 min 15 min 15 h
>20°C to 30°C 4 min 30 min 9 min 1h
>30°C to 40°C 3 min 30 min 6 min 1h
@ The Minimum Foil pack temperature is 0°C
Setting details for Hilti HCC-K in existing concrete
Connector Hilti HCC-K 10 12 14 16
Effecti\_/e embedment depth min hef ex [mm] 60 70 75 80
And drill hole depth =hs 200 240 280 320
Nominal diameter of drill bit do [mm] 12 (14) 9 14 (16) 18 20
Minimum thickness of existing hminex = [mm] Max (100, het + 30, het + 2 - do)
concrete
Minimum spacing Sminex 2 [mm] 50 60 70 80
Minimum edge distance Cminex2  [mm] 45 45 50 50
D Each of the two given values can be used
Setting details for Hilti HCC-K in new concrete / overlay
Connector Hilti HCC-K 10 12 14 16
Effective embedment depth min het,ov (mm] 40
max hef,ov L - hnom,ex - th- 2 - R¢D
Overall embedment depth Rnom,ov [mm] hef,ov + th
2/|\/|2|rr|r;;1/m thickness of concrete hminoy [mm] hnomow + Crom )
Minimum spacing Sminov2  [mm] 60 75 85 100
Minimum edge distance Cmin,ov 2 [mm] 15 + Cnom ? 20 + Ccnom? | 25 + Cnom? | 25 + Cnom ?

D Ry Roughness according to EOTA TR 066
2 Cpom: Minimum concrete cover according to EN 1992-1-1

Updated: Jul-25
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Drilling and Installation equipment
For detailed setting information on installation see instructions for use (IFU) given with the product.

Rotary Hammers

(Corded and Cordless) TE2-TE70

Diamond Coring Machines DD EC-1, DD 100 ... DD 160

HDE
HDM
PE-8000D

Dispenser

Compressed air gun

Wb
R
- Blow out pump,

x Set of cleaning brushes

Other tools S S S ) Hammer drill bit TE-CX, TE-C,TEY, TE YX

Hollow drill bit TE-CD, TE-YD

Diamond core bits
Roughening tool
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