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GENERAL INFORMATION

Client:

Temporary Works Forum

Site Address:

Anchor Bay Wharf, Manor Road, Erith, DA8 2AW

Client Contact:

David Thomas

Inspection Date:

20, 21/06/2022

Weather conditions:

Dry, approximate 16°C — 24°C

Purpose of Test:

Preliminary Tests for proof of concept of the test rig, equipment and

methodology

Testing Brief:

SC-2909-TB-01

Procedure: As per SC-2909-MS-01 Revision No:
Risk Assessment /
Method Statement: 5C-2909-M5-01
Test Carried I
Out By: Conor McHugh and Mihai Chelmus
Signature:
Name:
Report By: Mihai Chelmus : w (
Signature:
Name:

Authorised By:

Conor McHugh

C

TEST EQUIPMENT

Equipment Swantest ID Number
Hydraulic Jack: Staht Pull Tester SN264
Measurement Gauge: Staht String Pot SN99
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Page 4 of 194



- =
Anchor Bay Wharf ’ F LY
Manor Road ”’ A .
Erith Y %% -

Kent

DA8 2AW
Telephone 0370 950 7707 swante st

Tying wire details

Data Sheet in Appendix.

Black Soft Annealed Tying Wire is the most popular tying wire and is annealed to the highest standards.

e 16 gauge

e Diameter of wire: 1.6mm — confirmed with callipers to be 1.6mm
e 12kg coil

e Colour: Black

e Slightly oiled finish

e Tensile test: Passed

e Coil packaging inner: plastic

e Coil packaging outer: hessian

TEST DETAILS

Type of Loading: Tensile load

Incremental or

. Continuous
Continuous:

e Each tie was tested to Failure.

e  Failure either consisted of a snapped tie or the tie elongated to the
point where it continued to slip and could not maintain load.

Required Proof Load:

e  Where ‘slipping’ was record as the failure mode, this is detailed on
the “notes’” section of each individual test report as “slipped”.

TEST LOCATIONS

Location: Swantest Yard, Anchor Bay Wharf, Manor Road, Erith, DA8 2AW

e All tests were carried out outside, under cover.

e The weather was dry, sunny, with temperatures ranging from 18°C up

Weather Conditions t0 24°C

Page 5 of 194
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1. Test parameters

Swantest has been appointed to load test 90no rebar tying ties installed on three different rebar sizes to failure (T12, T20
and T32). We ran the tests in three different configurations, 10no tests on each type of rebar, as shown in Figs. 2, 3, and
4 below.

For the load application system, we used a Staht tensile load tester. This is small hydraulic cylinder which allowed us to
apply a slow controlled load and connect directly to the rebar.

The unit has been manually operated. We used draw string sensors and a pressure transducer, connected to the Staht
tester to monitor load vs displacement.

The rig is formed using 4no. RMD slim shore solders, connected together using dywidag tie bars.
We used a variety or MBT rebar couplers as well as dywidag couplers to form the connections.
All ties were hand tied using a standard nips by an experienced steel fixer with 30+ years in the industry.

The position of each bar, whether it be rib to rib, or rib over rib, or ribs in different direction was completely random and
not recorded.

For each test the system and connections were tightened up as much as possible by hand to remove slack.

The string pot displacement sensor is connected to the frame and the other end of the ‘string’ is connected to the rebar
that we are applying the tensile load to.

For each test we recorded load vs displacement. There is also ‘time’ being recorded.

For each test we applied a very small amount of preload, to remove any final slack. This was 0.1kN. At this point we zeroed
the system and started to record the test load vs displacement.

The number of turns on the handle of the pull test kit varied for this preload application.

Throughout each test the load was applied continuous and steady, loading each tie to failure. The rate of load application
was approx. 1 turn of the handle every 3- 4 seconds.

NOTES:

e We used a reference system for each test name: Example Test reference T12-01-01 = 12mm rebar.
Test set up Type 1. Test number 1.

e Where we reference “slipped” this indicates that the tie did not snap — but elongates to the point
where it continue to slip over the bars.

e This is noted in the ‘notes’ sectuion of each individual test result.

e Values for the maximum load and displacement presented are independent of each other, i.e. peak
load does not occur at maximum test displacement

e For tests where a double tie has been used it can be said that the average capacity of a single doubled
wire tie is half of the recorded values.

Page 6 of 194
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RMD adjustable
frame

Rebar tie being
tested

Fig. 1: Typical test setup

Page 7 of 194
Swantest — Rebar Tie Test Report — Issue 02



Anchor Bay Wharf
Manor Road

Erith

Kent

DA8 2AW
Telephone 0370 950 7707 swante St

2. Test results

2.1.Test Type 1 Failure Results

Test Type 1
12mm diameter bar 20mm diameter bar 32mm diameter bar
Double crown tie Double crown tie Double crown tie
Max Load Displl;/::ae):nent Max Load Displlz\a/clzzxment Max Load Displlz\a/clzzxment
(kN) () (kN) (mm) (kN) (mm)

1 1.96 44.3 1 2.45 50.4 1 4.33 68.3
2 3.17 32.8 2 2.23 44.4 2 2.6 37
3 2.3 30.2 3 2.15 52.2 3 4.61 28.4
4 0.77* 3.7 4 2.84 67.7 4 2.68 28.1
5 3.26 24.8 5 1.64 27.5 5 2.6 26.8
6 2.39 26.5 6 2.08 48.8 6 2.12 26.9
7 1.99 331 7 2.3 31.3 7 2.92 40.4
8 2.32 21.6 8 2.53 39.6 8 3.39 36
9 2.0 26.8 9 1.02 19 9 2.78 27.8
10 3.17 19.1 10 3.15 42.4 10 2.61 28.2

*this ‘low’ test result was noted as being a result of the tie excess tie wire being cut to close to the tie.

RMD frame

Bespoke
rebar holder

STAHT pull
tester

Fig. 2: Test Type 1 setup and example of double crown tie
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2.2.Test Type 2 Failure Results

Test Type 2
12mm diameter bar 20mm diameter bar 32mm diameter bar
2no single splice ties 2no single splice ties 2no single splice ties
Max Load DispI';/Icixment Max Load DispI';/IcZ);nent Max Load DispI';/IcZ);nent
(kN) (mm) (kN) (mm) (kN) (mm)
1 3.32 33.8 1 3.84 40.7 1 1.85 31.5
2 3.59 28.9 2 2.22 29.6 2 2.34 29.1
3 3.08 36 3 2.46 25.6 3 2.42 28.2
4 2.85 29.6 4 2.83 31.6 4 1.86 331
5 2.34 34.6 5 2.98 23.7 5 1.5 30
6 2.31 24.7 6 2.9 41.2 6 2.38 29.9
7 2.92 21.7 7 291 32.3 7 2.8 49.9
8 3.27 20.9 8 3.48 30.6 8 1.75 45.8
9 2.54 234 9 2.4 33.9 9 2.64 36
10 3.24 29.5 10 2.87 41.7 10 1.94 29.9

Fig. 3: Test Type 2 setup and example of 2no single splice ties

Note: On each test, 2no single splice ties were tested

Lap lengths varied between 120mm up to 350mm on different bar sizes.

Swantest — Rebar Tie Test Report — Issue 02
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2.3.Test Type 3 Failure Results

Test Type 3
12mm diameter bar 20mm diameter bar 32mm diameter bar
Double crown tie Double crown tie Double crown tie
Max Load Displl;/::ae):nent Max Load Displlz\a/clzzxment Max Load Displlz\a/clzzxment
(kN) () (kN) (mm) (kN) (mm)

1 2.54 17.9 1 2.43 13 1 3.52 20.3
2 2.34 13.6 2 2.98 18.7 2 3.8 16.8
3 2.48 18.9 3 2.96 17.9 3 3.32 19.9
4 2.7 16.2 4 3.07 16.8 4 3.61 17.7
5 2.39 26.5 5 3.19 19.2 5 3.37 16.2
6 2.47 19.3 6 2.89 18.1 6 3.14 17.6
7 2.3 13.9 7 2.9 16.8 7 3.54 19.6
8 2.68 14.4 8 2.38 17.3 8 3.55 19
9 2.94 17.2 9 2.88 14.6 9 3.2 19.8
10 2.94 19.8 10 3.01 17.9 10 2.94 18.6

Rebar tie to I
betested  [RR

Fig. 4: Test Type 3 setup and example of double crown tie
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3. Test Type 1 —T12 Rebar Force vs Displacement Graphs

Test Title 20-June-2022 16:36
)
2
o
L
N "'"\_,f . . | . .
OmmeéemmiZmm 20mm 28 mm 36 mm 44 mr
Displacement
Date & Time 20 Jun 2022 15:36  Maximum Load Achieved 1.96 kN
Device SN Next Calibration Date
Max displacement 44.3 mm

Notes

T12-01-01 Slipped

Powered by STAHT CONNECT
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Test Title 20-June-2022 16:38
© 2kN ———
2
@]
LL
D kN 1 u. ] ] ] ] ] ] ] ] 1 ] -
Omm4mm8mm 14mm 20mm 26mm 32 mir
Displacement
Date & Time 20 Jun 2022 15:38  Maximum Load Achieved 3.17 kN
Device SN Mext Calibration Date
Max displacement 32.8 mm
Notes
T12-01-02

Powered by STAHT COMMECT

Page 12 of 194

Swantest — Rebar Tie Test Report — Issue 02



Anchor Bay Wharf PR s
Manor Road ”’ 2 =558 § .
Erith i %\\“‘
Kent i
DA8 2AW

Telephone 0370 950 7707 swantes

Test Title 20-June-2022 16:38
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Test Title 20-June-2022 16:41
2 KN
@L
2
D |
0 kN ! | ! | I ! |
Omm4mm8mmIiZmm 18mm 24mm 30mr
Displacement
Date & Time 20 Jun 2022 15:41  Maximum Load Achieved 2.3 kN
Device SN Mext Calibration Date
Max displacement 30.2 mm
Notes
T12-01-03

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:41
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Test Title 20-June-2022 16 :46
[}]
2
@]
L
0 kN
0mm 2 mm
Displacement
Date & Time 20 Jun 2022 15:46  Maximum Load Achieved 0.77 kN
Device SN Mext Calibration Date
Max displacement 3.7 mm
Notes
Powered by STAHT COMMECT
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Test Title 20-June-2022 16:46

Powered by STAHT CONNECT
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Test Title

Date & Time

Device SN

20-June-2022

Force

0 kN

Max displacement

Notes

T12-01-05

16 : 47

-

b

Omm 4mm 8mm 12mm 16 mm 20 mm 24 mm

Displacement

20 Jun 2022 15:47  Maximum Load Achieved 3.26 kN
Mext Calibration Date
24.8 mm

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:47

o —————

AR A
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Test Title 20-June-2022 16:49
2N ——— M
® - _ .
2
o
LL
D kN ] | | ] 1 | ] ! | ] ]
Omm 4mm 8mm 1Z2mm 16 mm 20 mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:49  Maximum Load Achieved 2.39 kN
Device SN Mext Calibration Date
Max displacement 26.5 mm
Notes
T12-01-06

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:49

B P S
Lo st R A et S

Powered by STAHT CONNECT
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Test Title 20-June-2022 16:52
@L
2
o [
b /A -.ru‘.l—
Ommd4mm8mm 14mm 20mm 26 mm 3Zmm
Displacement
Date & Time 20 Jun 2022 15:52  Maximum Load Achieved 1.99 kN
Device SN Mext Calibration Date
Max displacement 33.1 mm
Notes
T12-01-07

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:52
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Test Title 20-June-2022 16:55
2 kN M l'..Q"""-uil
@
2
o
L |
.|
Omm 4mm 8mm 1Z2mm 16mm 20mm
Displacement
Date & Time 20 Jun 2022 15:55 Maximum Load Achieved 2.32 kN
Device SN Mext Calibration Date
Max displacement 21.6 mm
Notes
T12-01-08

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:55
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Test Title 20-June-2022
@
=
o
L
Date & Time
Device SN

Max displacement

Notes

T12-01-09

4mm 8mm 12 mm16 mm 20 mm 24

Displacement

20Jun 2022 15:57  Maximum Load Achieved

Mext Calibration Date

26.8 mm

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:59
0 kN : — —
0mm 4 mm 8 mm 1Zmm 16 mm
Displacement

Date & Time 20 Jun 2022 15:59  Maximum Load Achieved 3.17 kN

Device SN Mext Calibration Date

Max displacement 15.1 mm

Notes

T12-01-10

Powered by STAHT COMMECT
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Test Title 20-June-2022 16:59
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4. Test Type 1 - T20 Rebar Force vs Displacement

Test Title 20-June-2022 15:30

2kN ||

Force

Omm 8mm 16 mm 24 mm 32 mm 40 mm 48 mm
Displacement

Date & Time 20Jun 2022 14:30  Maximum Load Achieved 2.45kN
Device SN Mext Calibration Date

Max displacement 50.4 mm

Notes

T20-01-01

Powered h‘v_.r STAHT CONNECT
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Test Title 20-June-2022 15:30

Powered by STAHT CONNECT
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Test Title 20-June-2022 15:33
o kN LA | Ly
@L
o A\
o
LL | |
T | T
D kN |- : |- | ] | L
OmmoéemmiZmm 20mm 28 mm 36mm 44 mr
Displacement
Date & Time 20 Jun 2022 14:33  Maximum Load Achieved 2.23 kN
Device SN Mext Calibration Date
Max displacement 44.4 mm
Notes
T20-01-02

Powered by STAHT COMMECT
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Test Title 20-June-2022 15:33
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Test Title 20-June-2022 15:36
2 kN
@L
2
@]
LL /
D kN "~ ] | - ] - ] L1 ! ]
Omm 8mm 16 mm 24 mm 32 mm 40 mm 48 mm
Displacement
Date & Time 20 Jun 2022 14:36  Maximum Load Achieved 2.15kN
Device SN Mext Calibration Date
Max displacement 52.2 mm
Notes

T20-01-03 slipped

sBasingsto

Powered by STAHT COMMECT
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Test Title

Date & Time

Device SN

20-June-2022 15:39

2kN —

Force

Omm 10 m

m20 mm 30 mm40 mm50 mm 62 mm

Displacement

20Jun 2022 14:35  Maximum Load Achieved 2.84 kN

Max displacement

Notes

T20-01-04 slipped

Mext Calibration Date

67.7 mm

Powered by STAHT COMMECT
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Test Title 20-lune-2022 15:42
2 ,
@]
N ‘
Omm 4mm 8mm1Z2mm 18 mm22 mm
Displacement
Date & Time 20 Jun 2022 14:42  Maximum Load Achieved 1.64 kN
Device SN Mext Calibration Date
Max displacement 27.5mm
Notes
T20-01-05

Powered by STAHT COMMECT
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Test Title

Date & Time

Device SN

20-June-2022 15:46

2 kN

Force

OkN

0 mm

Max displacement

Motes

T20-01-06 slipped

=lg

A

Powered by STAHT CONNECT
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6mm 14 mm 22 mm 30 mm 38 mm 46 mm
Displacement

20 Jun 2022 14:46  Maximum Load Achieved 2.08 kN
Mext Calibration Date
48.8 mm
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Test Title 20-June-2022 15:46
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Test Title 20-June-2022 15:49
2 kN “L-.
@
2
o
L
D kN ] ] ] ] | f
Ommd4mm8mm 14mm 20mm 26 mm
Displacement
Date & Time 20 Jun 2022 14:49  Maximum Load Achieved 2.3 kN
Device SN Mext Calibration Date
Max displacement 31.3 mm
Motes

T20-01-07 slipped

=lg

A

Powered by STAHT CONNECT
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Test Title 20-June-2022 15:49
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Test Title

Date & Time

Device SN

Max displacement

Motes

T20-01-08

=lg

20-June-2022 15:52

2 kN

Force

0 kN

Omm 6mm 12 mm 18 mm 24 mm 30 mm 36 mm

Displacement

20 Jun 2022 14:52 Maximum Load Achieved

A

Powered by STAHT CONNECT
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Mext Calibration Date

39.6 mm

2.53 kN
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Test Title 20-June-2022 15:52
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Test Title 20-June-2022 15:54
8
—_
Y -r""
0 kN | S
0mm 4 mm 8 mm 1Z2mm 16 mm
Displacement
Date & Time 20 Jun 2022 14:54  Maximum Load Achieved 1.02 kN
Device SN Mext Calibration Date
Max displacement 19 mm
Motes
T20-01-09
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Test Title 20-June-2022 15:56
D kN | ] | S . w R | ! ]—'II.
OmmoémmIZmm Z20mm 28 mm 36 mm
Displacement

Date & Time 20 Jun 2022 14:56  Maximum Load Achieved 3.15 kN

Device SN Mext Calibration Date

Max displacement 42.4 mm

Motes

T20-01-10
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5. Test Type 1 - T32 Rebar Force vs Displacement Graphs

Test Title 20-June-2022 16:04

o W
S 2kN : '
OKN ny

O0mm 10 mm 22 mm 34 mm44mm 56 mm66 mm
Displacement

Date & Time 20Jun 2022 15:04  Maximum Load Achieved 4.33 kN
Device SN Mext Calibration Date

Max displacement 68.3 mm

Notes

T32-01-01

L 2y Hi
e gt
Sl
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Test Title 20-lune-2022 16 :09
i 2kN ——— —
et
o .
Omm 6mm 12mm 18 mm 24 mm 30 mm 36 mm

Date & Time
Device SN

Max displacement
Notes

T32-01-02
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Displacement

20 Jun 2022 15:09  Maximum Load Achieved
Mext Calibration Date

37 mm

2.6kN
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Test Title 20-June-2022 16:12
4KN ——
3
G 2kN T —
L s
D kN | ] ] ] | | e
Ommd4dmm 8mm1i1Zmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:12  Maximum Load Achieved 4.61 kN
Device SN Mext Calibration Date
Max displacement 28.4 mm
Motes
T32-01-03
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Test Title 20-June-2022 16:14
o 2kN
2
o
"-
D kN ] | ] ! ! |
OmmA4Amm Emmi1Z2Zmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:14  Maximum Load Achieved 2.68 kN
Device SN Mext Calibration Date
Max displacement 28.1 mm
Motes
T32-01-04
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Test Title 20-June-2022 16:16
2 kN -
1h]
2
o
L
D kN ] ] ] ] ] ] | I -
Omm 4mm 8mm 1Z2mm16 mm 20 mm24 mm
Displacement
Date & Time 20 Jun 2022 15:16  Maximum Load Achieved 2.6 kN
Device SN Mext Calibration Date
Max displacement 26.8 mm
Motes
T32-01-05
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Test Title 20-June-2022 16:17
2KN — T
1h]
2
o
Omm 4mm 8mm 1Z2mm16 mm20 mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:17  Maximum Load Achieved 2.12 kN
Device SN Mext Calibration Date
Max displacement 26.9 mm
Motes
T32-01-06
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Test Title 20-June-2022 16:19
o 2kN
2
o
L
D kN |- 1 1| l 1 L
Omm 6mm 12mm18 mm24 mm 30 mm36 mm
Displacement
Date & Time 20 Jun 2022 15:19  Maximum Load Achieved 2.92 kN
Device SN Mext Calibration Date
Max displacement 40.4 mm
Motes
T32-01-07
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Test Title

Date & Time

Device SN

20-June-2022 16:22

0 kN :
Omm 6m

20 Jun

Max displacement

Motes

T32-01-08
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m 12mm 18mm 24 mm 30 mm 36 mi

Displacement

2022 15:22 Maximum Load Achieved
Mext Calibration Date

36 mm

3.39kN
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Test Title 20-lune-2022 16:24
| | |
o
L
D kN | | ] | | ]
Omm 4 4mm 8mmi1Z2mm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:24  Maximum Load Achieved 2.78 kN
Device SN Mext Calibration Date
Max displacement 27.8 mm
Motes
T32-01-09
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Test Title 20-June-2022 16:25
E'; 2 kN J
o 3 [
5  _wl
D kN ] ] | |
OmmA4mm 8mmilZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 15:25  Maximum Load Achieved 2.61 kN
Device SN Mext Calibration Date
Max displacement 28.2 mm
Motes
T32-01-10
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6. Test Type 2 — T12 Rebar Force vs Displacement Graphs

Test Title 20-June-2022 14:27
8 2k — | h v sl -
—_ .
5 h |
L
Omm ©émm 12mm 18 mm 24mm 30 mm
Displacement
Date & Time 20Jun 2022 13:27  Maximum Load Achieved 3.32kN
Device SN Mext Calibration Date
Max displacement 33.8 mm

Notes

T12-02-01 wire stretch, no snap of the wire
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Test Title 20-June-2022 14:30
@
O 2kN
o
L
Ommd4mm 8mmi2Zmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 13:30 Maximum Load Achieved 3.59 kN
Device SN Mext Calibration Date
Max displacement 28.9 mm
Motes
T12-02-02
AN
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Motes
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Test Title 20-Jlune-2022 14:33
© 2 kN —
&)
2 J
- ...a"l..v-"-l
D kN | | | | | B | ! | !
Omm 6mm 12mm 18mm 24 mm 30 mm 36 mi
Displacement
Date & Time 20 Jun 2022 13:33  Maximum Load Achieved 3.08 kN
Device SN Mext Calibration Date
Max displacement 36 mm
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Test Title 20-lune-2022 14:35
o 2kN i hHJL'
2 _
5 A,
LC s j,,....l": ‘
Omm4mm8mmIiZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 13:35  Maximum Load Achieved 2.85 kN
Device SN Mext Calibration Date
Max displacement 29.6 mm
Motes
T12-02-04
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Test Title 20-June-2022 14:38
2kN —— —
: A
= AN
o
L
Omm o6mm 12Z2mm 18 mm 24 mm 30 mm
Displacement
Date & Time 20 Jun 2022 13:38  Maximum Load Achieved 2.34 kN
Device SN Mext Calibration Date
Max displacement 34.6 mm
Motes
T12-02-05
AN
Powered by STAHT CONNECT

Page 77 of 194
Swantest — Rebar Tie Test Report — Issue 02



- -
Anchor Bay Wharf ’ LA
Manor Road ’, "," I3 §
Erith

I.c,,@%.%i}? w
A P
Kent s =5

DA8 2AW

i
Telephone 0370 950 7707 swante St

Test Title 20-June-2022 14:38

Powered by STAHT CONNECT

Page 78 of 194
Swantest — Rebar Tie Test Report — Issue 02



Anchor Bay Wharf

Manor Road

Erith

Kent

DA8 2AW

Telephone 0370 950 7707

Displacement

Max displacement
Notes
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20 Jun 2022 13:40  Maximum Load Achieved

Test Title 20-June-2022 14:40
2 kN
1h]
2
(]
L
OKN * -
0mm
Date & Time
Device SN

Mext Calibration Date
24.7 mm

4 mm | Bnﬁm '12mm 'lf:mmIZD mm 24 mm

2.31kN
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Test Title 20-June-2022 14:43
o 2kN : | .
2
D L
- 1
0 kN F'—--—-" S| | ! ! I“-l__
Omm 4mm B8mm 1Z2mm 16mm 20 mm
Displacement
Date & Time 20 Jun 2022 13:43  Maximum Load Achieved 2.92 kN
Device SN Mext Calibration Date
Max displacement 21.7 mm
Motes
T12-02-07
AN
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Test Title 20-lune-2022 14 :45
@
3] 2 kN
o
LC
Omm 4dmm 8mm 12mm 16 mm 20mm
Displacement
Date & Time 20 Jun 2022 13:45  Maximum Load Achieved 3.27 kN
Device SN Mext Calibration Date
Max displacement 20.9 mm
Motes
T12-02-08
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Test Title 20-June-2022 14:47

2 kN

Force

L "V"[
O kN | — -
Omm 4mm 8mm 12mm 16 mm 20 mm

Displacement

Date & Time 20 Jun 2022 13:47  Maximum Load Achieved 2.54 kN
Device SN Mext Calibration Date

Max displacement 23.4 mm

Notes

T12-02-09
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Test Title 20-June-2022 14:49
8 2kN
2
o
L
D kN | | . ] ] ] ] ] ! ] -
OmmA4Amm8mmIiZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 13:42  Maximum Load Achieved 3.24 kN
Device SN Mext Calibration Date
Max displacement 29.5 mm
Motes
T12-02-10
AN
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7. Test Type 2 — T20 Rebar Force vs Displacement Graphs

Test Title 20-June-2022 13:31

LA

0mm 6 mm 12rﬁrh ZD mmiﬁ fnrhSZ mrﬁ38 mm
Displacement

Force

Date & Time 20Jun 2022 12:31  Maximum Load Achieved 3.84 kN
Device 5N Next Calibration Date

Max displacement 40.7 mm

Notes

T20-02-01
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Test Title 20-June-2022 13:36
2 kN o -
1h]
2
o
L
OmmA4AmmB8mmIiZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 12:36  Maximum Load Achieved 2.22 kN
Device SN Mext Calibration Date
Max displacement 29.6 mm
Motes
T20-02-02
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Test Title

Date & Time

Device SN

Max displacement

Motes

T20-02-03

20-June-2022 13:39

Force

2 kN

0 KN =

Omm 4mm 8mm 12mm 16 mm 20 mm 24 mm

20Jun 2022 12:39  Maximum Load Achieved

Displacement

246 kN

Mext Calibration Date

25.6 mm
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Test Title

Date & Time

Device SN

Max displacement

Motes

T20-02-04

Swantest
20-lune-2022 13:42
2 kN
0 kN £l . . . . | —_—
OmmdmmB8mm 14mm 20mm 26 mm
Displacement
20 Jun 2022 12:42  Maximum Load Achieved 2.83 kN

Mext Calibration Date
31.6 mm
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Test Title 20-lune-2022 13:44
Q 2kN - r
—_ M
o
L
D kN ] ] ] ] ] ] e BN
Omm 4mm 8mm 12mm 16 mm 20 mm
Displacement
Date & Time 20 Jun 2022 12:44  Maximum Load Achieved 2.98 kN
Device SN Mext Calibration Date
Max displacement 23.7 mm
Motes
T20-02-05
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2.9kN

Test Title 20-lune-2022 13 :48
o 2kN -
2
2 \ I~
Omm 6mm I12mm 20mm 28mm 36 mm
Displacement

Date & Time 20Jun 2022 12:48 Maximum Load Achieved

Device SN Mext Calibration Date

Max displacement 41.2 mm

Motes

T20-02-06
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Test Title

Date & Time

Device SN

20-June-2022 13:50

0 kN

Max displacement

Motes
T20-02-07
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Displacement

20 Jun 2022 12:50 Maximum Load Achieved
Mext Calibration Date
32.3 mm

Omm4mm8mm 14mm 20mm 26 mm 32 mr

2.91kN
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Test Title 20-June-2022 13:53
5 e
L
ks J
Ommd4mmB8mm 14mm 20mm 26 mm
Displacement
Date & Time 20 Jun 2022 12:53  Maximum Load Achieved 3.48 kN
Device SN Mext Calibration Date
Max displacement 30.6 mm
Motes
T20-02-08
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Telephone 0370 950 7707 swante St
Test Title 20-June-2022 13:56
2 kN T I ' Il T i ’1
@
5
2 e
Omm émm 12mm 18mm 24 mm 30mm
Displacement
Date & Time 20 Jun 2022 12:56  Maximum Load Achieved 2.4 kN
Device SN Mext Calibration Date
Max displacement 33.9 mm
Motes
T20-02-09
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Manor Road
Erith p =
Kent T
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 20-June-2022 14 :00
@ 2kN — J —‘
2
@]
LL
D kN PSR e A | | S I . P ] | LI—
Omm émmi12mm 20mm 28mm 36 mm
Displacement
Date & Time 20 Jun 2022 13:00 Maximum Load Achieved 2.B7 kN
Device SN Mext Calibration Date
Max displacement 41.7 mm
Notes
T20-02-10
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8. Test Type 2 — T32 Rebar Force vs Displacement Graphs

Test Title 20-June-2022 14:57

Force

UKNM . . L 4
Ommd4mm8mm 14mm 20mm 26 mm

Displacement

Date & Time 20Jun 2022 13:57  Maximum Load Achieved 1.85 kN
Device SN Next Calibration Date

Max displacement 31.5 mm

Notes

T32-02-01

al0
n

i
. dNatural Beauty
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Test Title 20-June-2022 15:00
2 kN —
@
2
@]
L
Omm4mmE8mmIi1Zmm 18 mm 24 mm
Displacement
Date & Time 20 Jun 2022 14:00  Maximum Load Achieved 2.34 kN
Device SN Mext Calibration Date
Max displacement 29.1 mm
Notes
T32-02-02
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Test Title 20-June-2022 15:03
2 kN "“""’Z '
® -
2
L
D kN J ] ] | ]
Ommd4mm EmmiZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 14:03  Maximum Load Achieved 2.42 kN
Device SN Mext Calibration Date
Max displacement 28.2 mm

Notes

T32-02-03
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Test Title 20-June-2022 15:07
X N_
2
@]
L /
Ommd4mm8mm 14mm 20mm 26 mm 3Zmm
Displacement
Date & Time 20 Jun 2022 14:07  Maximum Load Achieved 1.86 kN
Device SN Mext Calibration Date
Max displacement 33.1 mm
Notes
T32-02-04
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DA8 2AW

Telephone 0370 950 7707

Test Title 20-lune-2022 15:09
@
2
o
LC
D kN i | | 1 | | } l
OmmdmmeEemmiZmm 18mm 24mm 30mi
Displacement
Date & Time 20 Jun 2022 14:09  Maximum Load Achieved 1.5 kN
Device SN Mext Calibration Date
Max displacement 30 mm
Motes
T32-02-05
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Test Title 20-June-2022 15:13
2kKN — pr— —
@L
ﬂ:h
S
(w]
LL
OmmA4mm8mmIiZmm 18mm 24 mm
Displacement
Date & Time 20Jun 2022 14:13  Maximum Load Achieved 2.38 kN
Device SN Mext Calibration Date

Max displacement

Notes

T32-02-06

29.9 mm
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

20-June-2022 15:15

2kN

Force

Max displacement

Motes

T32-02-07

0 kN FL_M

0mm6mm 14 mm 22 mm 30 mm 38 mm 46 mm

Displacement

20 Jun 2022 14:15  Maximum Load Achieved 2.8kN
Mext Calibration Date
49.9 mm
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Erith
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

Max displacement

Notes

T32-02-08

20-June-2022

Force

UkNr

0mm Elmm '1'4mm 22 mm

1

Displacement

20 Jun 2022 14:18  Maximum Load Achieved
Mext Calibration Date
45.8 mm

30mm 38 mm

1.75kN
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Kent T
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Telephone 0370 950 7707 swante St
Test Title 20-June-2022 15:22
| Pand | |
m 2 kN 1 1 1 ] I ]
E ‘
o
- j |
0 KN =—— . ' . '
Omm 6mm 12Zmm 18 mm 24 mm 30 mm 36 mi
Displacement
Date & Time 20 Jun 2022 14:22  Maximum Load Achieved 2.64 kN
Device SN Mext Calibration Date
Max displacement 36 mm
Notes
T32-02-09
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Test Title 20-June-2022 15:25
@
2
@]
L
Omm4mmB8mmiZmm 18mm 24 mm
Displacement
Date & Time 20 Jun 2022 14:25  Maximum Load Achieved 1.94 kN
Device SN Mext Calibration Date
Max displacement 29.9 mm
Notes
T32-02-10
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9. Test Type 3 — T12 Rebar Force vs Displacement Graphs

Test Title 21-lune-2022 08:22

2 kN

Force

ik /‘/

0mm 4 mm Erhm - 12h1m 16 mm
Displacement

Date & Time 21 Jun 2022 07:22 Maximum Load Achieved 2.54 kN
Device SN Mext Calibration Date

Max displacement 17.9 mm

Notes

T12-03-01

]
»

y @
A Kingston ¥
e
Pae @AY L Siirr 3
aeingeokaPAN A
I

. 7, “Outstanding
Googled atural Beauty
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Test Title 21-June-2022 08:27
2 kN
1h]
2
o
L
Omm 2mm 4mm 6mm 8 mm 10 mm
Displacement
Date & Time 21 Jun 2022 07:27  Maximum Load Achieved 2.34 kN
Device SN Mext Calibration Date
Max displacement 13.6 mm
Motes
T12-03-02
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Test Title 21-June-2022 08:30
2 kN | ;
@ i
2
o
L
D kN | | ] ! | |
0mm 4 mm 8 mm 1Z2Zmm 16 mm
Displacement
Date & Time 21 Jun 2022 07:30 Maximum Load Achieved 2.48 kN
Device SN Mext Calibration Date
Max displacement 18.9 mm
Motes
T12-03-03
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Test Title 21-June-2022 08:32
E 1
o
L
D kN L ] ] ] ] ] |
O0mm2Z mm4 mm6 mm& mm 12 mm 16 mn
Displacement
Date & Time 21 Jun 2022 07:32  Maximum Load Achieved 2.7 kN
Device SN Mext Calibration Date
Max displacement 16.2 mm
Motes
T12-03-04
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Telephone 0370 950 7707

Motes

T12-03-05

Test Title 21-lune-2022 08:38
2kNb——— | L .
@
2
o
LC
D kN ! | | | | 1 | ! | | | | I
Omm 4mm 8mm 12 mm 16 mm 20 mm 24 mm
Displacement
Date & Time 21Jun 2022 07:38  Maximum Load Achieved 2.39 kN
Device SN Mext Calibration Date
Max displacement 26.5 mm
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Test Title 21-June-2022 08:40
2 kN
1h] h"il-
2
o
L
0mm 4 mm 8 mm 12mm 16 mm
Displacement
Date & Time 21 Jun 2022 07:40  Maximum Load Achieved 2.47 kN
Device SN Mext Calibration Date
Max displacement 19.3 mm
Motes
T12-03-06
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

21-June-2022 08:42

2 kN

Force

0 kN -

O0mm 2mm 4rhm Enlﬁm Brhmmmm

Displacement

21Jun 2022 07:42 Maximum Load Achieved

Max displacement

Motes

T12-03-07

Mext Calibration Date

13.9 mm

2.3 kN
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Kent
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

Max displacement

Motes

T12-03-08

Swantest

21-lune-2022 08:44

i 2 kN

2

O

LC

0 kN . - - e
Omm Zmm 4mm 6mm 8 mm 10 mm 14 mm
Displacement
21Jun 2022 07:44  Maximum Load Achieved 2.68 kN

Mext Calibration Date

14.4 mm
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Erith

Kent

DA8 2AW

Telephone 0370 950 7707

Test Title

Date & Time

Device SN

21-June-2022 08:46

e

Dmm' | 4rhm Bnﬁm 12h‘|m

Displacement

21Jun 2022 07:46  Maximum Load Achieved

Max displacement

Motes

T12-03-09

Mext Calibration Date

17.2 mm

16 mm

294 kN
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

21-June-2022 08:48

Force

0O kN
0 mm

Max displacement

Motes

T12-03-10

4 mm Bmm 12mm 16 mm
Displacement

21 Jun 2022 07:48  Maximum Load Achieved 2.94 kN
Mext Calibration Date
19.8 mm

Powered by STAHT CONNECT

Swantest — Rebar Tie Test Report — Issue 02

Page 141 of 194



Anchor Bay Wharf

ALY
LA S T
Manor Road ’ ”;ii‘. £
Erith i;;“\\\
Kent
DA8 2AW

Telephone 0370 950 7707 swante St

Test Title 21-June-2022 08:48

Powered by STAHT CONNECT

Page 142 of 194
Swantest — Rebar Tie Test Report — Issue 02



Anchor Bay Wharf
Manor Road

Erith

Kent

DA8 2AW
Telephone 0370 950 7707 swante St

10. Test Type 3 — T20 Rebar Force vs Displacement Graphs

Test Title 21-June-2022 08:55

2kN

Force

N
Omm 2mm 4mm 6mm 8mm 10 mm 12 mm
Displacement

Date & Time 21 Jun 2022 07:55  Maximum Load Achieved 2.43kN
Device SN Next Calibration Date

Max displacement 13 mm

Notes

T20-03-01

[
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

Max displacement

Motes

T20-03-02

21-June-2022 08:59

4ﬁ1m

21 Jun 2022 07:59 Maximum Load Achieved

18.7 mm

8 mm | 12 mm
Displacement

Mext Calibration Date

2.98 kN
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Test Title 21-June-2022 08:59
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Test Title 21-June-2022 09:02
v 2kN
2
o
L
D kN ] 1 ] ] ] ! I/ /B SR,
0mm 4 mm 8 mm 12 mm 16 mm
Displacement
Date & Time 21 Jun 2022 08:02  Maximum Load Achieved 2.96 kN
Device SN Mext Calibration Date
Max displacement 17.9 mm
Motes
T20-03-03
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Telephone 0370 950 7707

Test Title 21-lune-2022 09:04

2

o

LC

D kN | | ] ] ] .
0 mm 4 mm 8 mm 12 mm 16 mm
Displacement

Date & Time 21Jun 2022 08:04 Maximum Load Achieved 3.07 kN
Device SN Mext Calibration Date
Max displacement 16.8 mm
Motes
T20-03-04
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

21-June-2022 09:06

Max displacement

Motes

T20-03-05

4 mm

Brﬁm

12 mm

Displacement

16 mm

21 Jun 2022 08:06  Maximum Load Achieved

19.2 mm

Mext Calibration Date

3.19kN
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Test Title 21-June-2022 09:08
D kN ] ] ] ! | 10—
0mm 4 mm 8 mm 12 mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:08 Maximum Load Achieved 2.89 kN

Device SN Mext Calibration Date

Max displacement 18.1 mm

Motes

T20-03-06

=lg

A
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

Swantest
21-lune-2022 09:14
0 mm 4 mm 8 mm 12 mm 16 mm
Displacement
21Jun 2022 08:14  Maximum Load Achieved 2.9kN
Mext Calibration Date
16.8 mm

Max displacement

Motes

T20-03-07
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Test Title 21-June-2022 09:16
2 kN et
@
2
o
L ‘..‘_',
D kN 1 | | ] ! Pl
0mm 4 mm 8 mm 12 mm 16 mm
Displacement
Date & Time 21 Jun 2022 08:16  Maximum Load Achieved 2.38 kN
Device SN Mext Calibration Date
Max displacement 17.3 mm
Motes
T20-03-08
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Telephone 0370 950 7707

Test Title

Date & Time

Device SN

21-lune-2022 09:18

Force

0 kN

Max displacement

Motes

T20-03-09

Dmh’l 2rhm 4rhm 6rﬁm Brﬁm‘lﬂmm

Displacement

21 Jun 2022 08:18  Maximum Load Achieved
Mext Calibration Date

14.6 mm

14 mm

2.88 kN
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Test Title 21-June-2022 09:21
D kN ] 1 ] ] ] ! N TR
0mm 4 mm 8 mm 12 mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:21  Maximum Load Achieved 3.01 kN

Device SN Mext Calibration Date

Max displacement 17.9 mm

Motes

T20-03-10
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11. Test Type 3 — T32 Rebar Force vs Displacement Graphs

Test Title 21-June-2022 09:35

0mm . 4 mm . Brhm "[2|"nm 16h1m 20 mn
Displacement

Date & Time 21 Jun 2022 08:35  Maximum Load Achieved 3.52 kN
Device 5N Mext Calibration Date

Max displacement 20.3 mm

Notes

T32-03-01

Powered by STAHT CONNECT

Page 162 of 194

Swantest — Rebar Tie Test Report — Issue 02



Anchor Bay Wharf

Manor Road

Erith

Kent

DA8 2AW

Telephone 0370 950 7707

Test Title 21-June-2022 09:35

Powered by STAHT CONNECT

Swantest — Rebar Tie Test Report — Issue 02

Page 163 of 194



Anchor Bay Wharf

Manor Road
Erith p =
Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:37
8
= 2KN
@]
L
0mm 4 mm 8 mm 12 mm 16 mm
Displacement
Date & Time 21 Jun 2022 08:37  Maximum Load Achieved 3.8kN
Device SN Mext Calibration Date
Max displacement 16.8 mm
Notes
T32-03-02
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Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:40
’_M-TH\L_
N | |
o 2 kN -
@]
L
0mm 4 mm Bmm 12mm 16 mm
Displacement
Date & Time 21 Jun 2022 08:40  Maximum Load Achieved 3.32 kN
Device SN Mext Calibration Date
Max displacement 15.9 mm
Notes
T32-03-03
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Anchor Bay Wharf

Manor Road
Erith p =5 R
Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:42
D kN | ] | | ] D R
0mm 4 mm 8 mm 12 mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:42  Maximum Load Achieved 3.61kN

Device SN Mext Calibration Date

Max displacement 17.7 mm

Notes

T32-03-04
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Anchor Bay Wharf

Manor Road
Erith p =
Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:45
4 /_/""I-'d
O 2kN //r _
@]
L
D kN | ] ] ] ] ]
O0mm2Z mm4 mm6 mm8 mm 12 mm 16 mn
Displacement
Date & Time 21 Jun 2022 08:45  Maximum Load Achieved 3.37 kN
Device SN Mext Calibration Date
Max displacement 16.2 mm
Notes
T32-03-05
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Anchor Bay Wharf

Manor Road
Erith p =
Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:47
0mm 4 mm 8 mm 12 mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:47  Maximum Load Achieved 3.14 kN

Device SN Mext Calibration Date

Max displacement 17.6 mm

Notes

T32-03-06
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Anchor Bay Wharf

Manor Road
Erith p =5 R
Kent T
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:49
0mm 4 mm Bmm 1Z2mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:49  Maximum Load Achieved 3.54 kN

Device SN Mext Calibration Date

Max displacement 15.6 mm

Notes

T32-03-07
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Anchor Bay Wharf

Manor Road
Erith p =
Kent T
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:51
@
O 2kN
@]
L J’(l'
0 kN . —
0mm 4 mm 8 mm 1Z2mm 16 mm
Displacement
Date & Time 21 Jun 2022 08:51  Maximum Load Achieved 3.55 kN
Device SN Mext Calibration Date
Max displacement 19 mm
Notes
T32-03-08
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Anchor Bay Wharf

Manor Road
Erith p =
Kent e
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:53
0mm 4 mm Bmm 12mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:53  Maximum Load Achieved 3.2 kN

Device SN Mext Calibration Date

Max displacement 13.8 mm

Notes

T32-03-09
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Anchor Bay Wharf

Manor Road
Erith p =
Kent T
DA8 2AW
Telephone 0370 950 7707 swante St
Test Title 21-lune-2022 09:56
0 kN ’ :
0mm 4 mm 8 mm 12mm 16 mm
Displacement

Date & Time 21 Jun 2022 08:56  Maximum Load Achieved 2.94 kN

Device SN Mext Calibration Date

Max displacement 18.6 mm

Notes

T32-03-10
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12. Test photos

Photo 01: Test Type 1 — Double crown tie before testi
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Photo 02: Test Type 1 — Double crown tie after testing
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Photo 05: Test Type 1
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Photo 06: Test Type 2 — 2no single splice ties before testing
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Photo 07: Test Type 2 — 2no single splice ties before testing
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Photo 08, 09, 10, 11: Test Type 2 — 2no single splice ties before, during and after testing
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Photo 14, 15, 16, 17: Test Type 3 — Double crown tie before during and after testing
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Photo 18, 19, 20, 21: Test Type 3 — Double crown tie before during and after testing
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APPENDIX B - Tie Wire Data Sheet
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APPENDIX C — Additional data review graphs (added into pdf)
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Test Type 1

12mm diameter bar Double crown tie

20mm diameter bar Double crown tie

32mm diameter bar Double crown tie

Max Load (kN) Max Max Load (kN) Max Max Load (kN) Max
Displacement Displacement Displacement
(mm) (mm) (mm)
1 1.96 44.3 1 2.45 50.4 1 4.33 68.3
2 3.17 32.8 2 2.23 44.4 2 2.6 37
3 2.3 30.2 3 2.15 52.2 3 4.61 28.4
4 0.77 3.7 4 2.84 67.7 4 2.68 28.1
5 3.26 24.8 5 1.64 27.5 5 2.6 26.8
6 2.39 26.5 6 2.08 48.8 6 2.12 26.9
7 1.99 33.1 7 2.3 31.3 7 2.92 40.4
8 2.32 21.6 8 2.53 39.6 8 3.39 36
9 2 26.8 9 1.02 19 9 2.78 27.8
10 3.17 19.1 10 3.15 42.4 10 2.61 28.6
2.333 26.29 2.239 42.33 3.064 34.83
Test Type 2
12mm diameter bar 2 x Single splice 20mm diameter bar 2 x Single splice 32mm diameter bar 2 x Single splice
Max Load (kN) Max Max Load (kN) Max Max Load (kN) Max
Displacement Displacement Displacement
(mm) (mm) (mm)
1 3.32 33.8 1 3.84 40.7 1 1.85 31.5
2 3.59 28.9 2 2.22 29.6 2 2.34 29.1
3 3.08 36 3 2.46 25.6 3 2.42 28.2
4 2.85 29.6 4 2.83 31.6 4 1.86 33.1
5 2.34 34.6 5 2.98 23.7 5 1.5 30
6 2.31 24.7 6 2.9 41.2 6 2.38 29.9
7 2.92 21.7 7 2.91 32.3 7 2.8 49.9
8 3.27 20.9 8 3.48 30.6 8 1.75 45.8
9 2.54 23.4 9 2.4 33.9 9 2.64 36
10 3.24 29.5 10 2.87 41.7 10 1.94 29.9
2.946 28.31 2.889 33.09 2.148 34.34
Test Type 3
12mm diameter bar Double crown tie 20mm diameter bar Double crown tie 32mm diameter bar Double crown tie
Max Load (kN) Max Max Load (kN) Max Max Load (kN) Max
Displacement Displacement Displacement
(mm) (mm) (mm)
1 2.54 17.9 1 2.43 13 1 3.52 20.3
2 2.54 13.6 2 2.98 18.7 2 3.8 16.8
3 2.48 18.9 3 2.96 17.9 3 3.32 19.9
4 2.7 16.2 4 3.07 16.8 4 3.61 17.7
5 2.39 26.5 5 3.19 19.2 5 3.37 16.2
6 2.47 19.3 6 2.89 18.1 6 3.14 17.6
7 2.3 13.9 7 2.9 16.8 7 3.54 19.6
8 2.68 14.4 8 2.38 17.3 8 3.55 19
9 2.94 17.2 9 2.88 14.6 9 3.2 19.8
10 2.94 19.8 10 3.01 17.9 10 2.94 18.6
2.598 17.77 2.869 17.03 3.399 18.55




