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HEAVY DUTY INJECTION SOCK ANCHOR TEST RESULTS

HDS Sock Anchor M40-250mm-Grout G2-S1 to S2 test.xls

        Imperial College of Science, Technology and Medicine. London.
Figure M40-3

Shear Tests on CPS Sock Anchor M40 with 
250mm embedment depth in grouted concrete

Tensile Tests on M40
Anchor type : Date : Test No.: No.of Tests

Sock Anchor HDS M40 30/11/2017 M40-G2-S1 to S2 2 250mm Embedment
250 mm Embedment

Shear Test HDS M40 Sock Anchor with Grout G2 in Brickwork. M40-CT
s > s cr ,  c > c cr ,  h >= h min   --- Tensile Test with single anchors in London Brickwork

Displacement  (mm)
Hole core dia. dcut, m   = Grout Type G2

40 mm Brick type London Common
Effective depth hef   = days at test > 21

250 mm Strength fcu(N/mm2) 7.00
Brick depth h   = Cracked width    (mm) Dw  =     

1200mm 0
Edge distance  c   = Tightening torque(Nm) Tinst 

400mm Hand tight
Spacing       s   = Loading speed    (N/s) V  =

500mm 1000
Research Engineer Technician
S. Popo-Ola L. Clark Location

Test  Number 1 2 Fut(mean)       kN     75.28
Fut          (kN)     73.47 77.10 0.00 0.00 0.00 0.00 s (Fut)            kN 2.57
d@Fut.  (mm)     26.46 65.40 0.00 0.00 0.00 0.00 n (Fut)            (%) 3.42%
d@0.5Fut.  (mm)     4.04 26.22 0.00 0.00 0.00 0.00
Load @ 0.1mm 2.36 4.50 0.00 0.00 0.00 0.00
Failure mode : S+BC S+BC Shear with Brick-Cone failure
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HDS Sock Anchor M40-500mm-Grout G1-T3 to T5 test.xls

        Imperial College of Science, Technology and Medicine. London.
Figure M40-2

Tension Tests on CPS Sock Anchor M40 with 
500mm embedment depth in grouted concrete

Tensile Tests on M40
Anchor type : Date : Test No.: No.of Tests

Sock Anchor HDS M40 30/11/2017 M40-G1-T3 to T5 3 500mm Embedment
500 mm Embedment

Tension Test HDS M40 Sock Anchor with Grout G1 in Brickwork. M40-CT
s > s cr ,  c > c cr ,  h >= h min   --- Tensile Test with single anchors in London Brickwork

Displacement  (mm)
Hole core dia. dcut, m   = Grout Type G1

40 mm Brick type London Common
Effective depth hef   = days at test > 21

500mm Strength fcu(N/mm2) 7.00
Brick depth h   = Cracked width    (mm) Dw  =     

1200mm 0
Edge distance  c   = Tightening torque(Nm) Tinst 

400mm Hand tight
Spacing       s   = Loading speed    (N/s) V  =

600mm 1000
Research Engineer Technician
S. Popo-Ola L. Clark Location

Test  Number 1 2 3 Fut(mean)       kN     46.73
Fut          (kN)     48.51 46.11 45.58 0.00 0.00 0.00 s (Fut)            kN 1.56
d@Fut.  (mm)     20.63 14.88 10.46 0.00 0.00 0.00 n (Fut)            (%) 3.35%
d@0.5Fut.  (mm)     0.92 0.59 0.09 0.00 0.00 0.00
Load @ 0.1mm 1.75 6.52 0.27 0.00 0.00 0.00
Failure mode : P+BC P+BC P+BC Pull-out with Brick-Cone failure
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HDS Sock Anchor M40-250mm-Grout G1-T1 to T4 and Grout G2-T5 and T6 test.xls

        Imperial College of Science, Technology and Medicine. London.
Figure M40-1

Tension Tests on CPS Sock Anchor M40 with 
250mm embedment depth in grouted concrete

Tensile Tests on M40
Anchor type : Date : Test No.: No.of Tests

Sock Anchor HDS M40 30/11/2017 M40-G1-T1 to T4 4 250mm Embedment
250 mm Embedment M40-G2-T5 to T6 2 250mm Embedment

Tension Test HDS M40 Sock Anchor with Grout G1 and G2 in Brickwork. M40-CT
s > s cr ,  c > c cr ,  h >= h min   --- Tensile Test with single anchors in London Brickwork

Displacement  (mm)
Hole core dia. dcut, m   = Grout Type G1 and G2

40 mm Brick type London Common
Effective depth hef   = days at test > 21

250 mm Strength fcu(N/mm2) 7.00
Brick depth h   = Cracked width    (mm) Dw  =     

1200mm 0
Edge distance  c   = Tightening torque(Nm) Tinst 

400mm Hand tight
Spacing       s   = Loading speed    (N/s) V  =

500mm 1000
Research Engineer Technician
S. Popo-Ola L. Clark Location

Test  Number G1 - 1 G1 - 2 G1 - 3 G1 - 4 G2 - 5 Fut(mean)       kN     
Fut          (kN)     46.30 47.64 47.95 47.66 44.50 �  (Fut)            kN 0.74
d@Fut.  (mm)     16.96 18.50 19.06 19.31 13.83 � (Fut)            (%) 1.56%
d@0.5Fut.  (mm)     0.82 0.54 0.37 0.39 0.43
Load @ 0.1mm 1.44 0.69 10.00 7.33 5.28
Failure mode : P+BC P+BC P+BC P+BC P+BC Pull-out with Brick-Cone failure
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Summary of connection components testing at the Imperial College London.

Test
ref.

Area
(mm^2)

Length
(mm)

Failure load
(kN)

Yield
load 
(kN)

Failure 
Strength

(MPa)

Yield Strength
(MPa)

Max Axial 
Elongation

(%)

Failure mode

M14x1.25 100.1 410 45.38 25.9 448.3 255.65 9.52 Top bar breakage

Tube M14-T1-2 test.xls

        Imperial College of Science, Technology and Medicine. London.
Figure HDS14

Tension Tests on CPS M14 Pipe Connector for HDS Anchor

Tension Tests on SK14x400
Anchor type : Date : Test No.: No.of Tests SK14-T1 - 1.25mm thread

HDS M14x400 Tube 07/12/2016 SK14-T1 - T2 2 SK14-T2 - 1.25mm thread

Tension Test HDS anchor M14 tubes HDS14-T

Axial strain  (%)
Thread pitch 1.25 1.25

Top tube -  Length 205.42 mm 204.98 mm
- Diameter 13.85 mm 13.83 mm

- Thickness 3.01 mm 2.92 mm
Bottom tube- Length 205.69 mm 205.47 mm

- Diameter 13.85 mm 13.83 mm
- Thickness 2.99 mm 2.95 mm

Connector -  Length 50.43 mm 49.55 mm
- Diameter 17.26 mm 17.25 mm

- Thickness 2.22 mm 2.31 mm
Average Area (mm2) 102.35 100.53
Loading speed 5 mm/s 5 mm/s
Research Engineer Technician
S. Popo-Ola L. Clark

Test  Number T1 T2 Fut(mean)      kN     45.37
Yield Load (kN) 25.12 26.92 #DIV/0! #DIV/0! #DIV/0! #DIV/0! � (Fut)   kN 1.75
Ultimate Load (KN) 44.14 46.61 0.00 0.00 0.00 0.00 � (Fut)   (%) 3.85%
Yield Strength (N/mm2) 245.5 267.8 #DIV/0! #DIV/0! #DIV/0! #DIV/0! Yield Strength 257
Ultimate Strength (N/mm2) 431.2 463.6 0.0 0.0 0.0 0.0 Ultimate Strength 447
Elongation (%) 7.33 9.52 0.00 0.00 0.00 0.00 Elongation (%) 8.42
Failure mode : S S E- Modul (G Pa) 27.1
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P + BC: Pullout with Brickwork Cone failure	 S + BC: Shear with Brickwork Cone Pryout failure	 P: Pullout by hand failure

Test programme for CPS HDS M40 Sock Anchors grouted (G1 and G2) in Brickwork

Test Ref. Test type Anchor 
depth

Grout 
type

Face of 
Brick

Failure 
load

Date of test Failure 
mode

Manufacturer Ref.

T40-G1-1 Tension 250 Grout-1 1 46.30 30/11/2017 P + BC HDS-M40-G1-T1

T40-G1-2 Tension 250 Grout-1 1 47.64 30/11/2017 P + BC HDS-M40-G1-T2

T40-G2-1 Tension 250 Grout-2 1 44.50 30/11/2017 P + BC HDS-M40-G2-T1

T-S40-G1-1 Tension 250 Grout-1 1 47.95 30/11/2017 P + BC HDS-M40-G1-TS1

T-S40-G1-1 Tension 250 Grout-1 1 47.66 30/11/2017 P + BC HDS-M40-G1-TS2

T40-G1-3 Tension 500 Grout-1 2 48.51 01/12/2017 P + BC HDS-M40-G1-T3

T40-G1-4 Tension 500 Grout-1 2 46.11 01/12/2017 P + BC HDS-M40-G1-T4

T40-G1-5 Tension 500 Grout-1 1 45.58 30/11/2017 P + BC HDS-M40-G1-T5

S40-G2-1 Shear 250 Grout-2 2 73.47 30/11/2017 S + BC HDS-M40-G2-S1

S40-G2-2 Shear 250 Grout-2 2 77.10 30/11/2017 S + BC HDS-M40-G2-S1

Drill Hole Size
(mm)

Grout Consumption per 
linear metre

Metre per 20kg bag

32 0,8 15,5
37 1,1 11,6
40 1,3   9,9
45 1,6   7,8
50 2,0   6,3
55 2,4   5,2
60 2,8   4,4
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