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Monitoring Close-Out Reports relating to Tunnelling Works North Embankment

RS River Thames - North Woolwich Portal (excl. Store Rd)

1.0 INTRODUCTION

The purpose of this report is to compile the individual Close-out reports which summarise the monitoring
data from the instrumentation within a monitoring area or of an asset and relates it to the construction
activities which have produced any observed movement changes.

The data that is presented within the body the individual Close-out report is summarised in a cover sheet.
This forms the basis for which the associated monitoring instrumentation is to be decommissioned.

The values, comments and conclusions presented in the cover sheet of the individual Close-out report are
derived from the monitoring data attached to the individual close-out report.

The content of the Close-out reports complies with what is required as per C122 — M&W Specification
KX10 — Instrumentation & Monitoring C122-OVE-Z4-RSP-CR001-00007 Rev.7.0.

Each individual Close-out report contains
-a cover summary sheet

-monitoring point location plan (Note: A number of plan views show the red line visualising the tunnel
centre line following the frame around the printed area and crossing randomly the plan view. That issue
couldn’t rectified and needs to be ignored. In the following appendices that random crossing was
discovered: app.74, app. 75, app. 76, app. 77, app. 78, app. 79, app. 80, app.81, app.82, app. 83, app.84,
app. 85, app. 86, app. 87, app. 88, app.89, app. 90, app. 91, app.92, app.95, app. 96, app. 105, app. 106,
app. 107, app. 109, app.110, app. 111 and app. 112)

-Settlement-time plot and/or monitoring data spreadsheets (Note: A number of settlement time plots show
a line joining the end and start of the data plots. That issues occurs randomly by creating the plots and
couldn’t rectified, therefore please ignore that line. In the following appendices that issue was discovered:
app. 82, app. 83, app. 84, app. 87, app. 89, app 91, app. 95, app. 96, app. 97, app. 98.)

The Cover summary sheet entails:

- Information on location of Monitoring area and/or asset

- Reference C310 I&M drawing

- Relevant chainage

- Sensor type

- Trigger value

- Selected critical monitoring points following the logic illustrated below:

Passing of TBM 1: V Top of Ground
Point —~ - Zone Of Influence (ZOl)
closest to e=
tunnel
crown Fnd 20l
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Passing of TBM 2:

T —

Point —

closest to
tunnel
crown

- Start and end date of relevant construction activity (other than TBM-Drive), where applicable.

- Long-term: The monitoring point with the greatest confirmed value of vertical movement of the
corresponding monitoring asset.

After Passage of TBM 1 and TBM 2

—
\

The point with
the biggest
settlement (not
necessarily the
centre point as
identified below:

- Note on possible residual risks
- Supporting comments and conclusions

All close-out reports identified in the appendices form part of this report.
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2.0 REFERENCE DOCUMENTS

MPCGM C310-HTM-Z-STP-CR148-50058 Rev.14.0
MPCGM NWP C310-HTM-Z-STP-CR146-50002 Rev. 4.0

HMJV 1&M Drawings:

C310-HTM-C-DWG-CR148_PT005-50010 Rev. 9.0
C310-HTM-C-DWG-CR146_ST004-70001 Rev. 7.0
C310-HTM-C-DWG-CR146_ST004-70002 Rev. 6.0
C310-HTM-C-DWG-CR146_ST004-70003 Rev. 12.0

M&W Specification KX10 — Instrumentation & Monitoring / C122-OVE-Z4-RSP-CR001-00007 Rev. 7.0
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3.0 APPENDICES

Appendix 00
Appendix 01 - 73

Overall Register / Close out report
Used in document C310-HTM-C-RGN-CR148-50022

Appendix 74 North side retaining wall

Appendix 75 North side Flood Wall

Appendix 76 CS Pier Road

Appendix 77 Old Station Museum — HLC
Appendix 78 Old Station Museum — TM

Appendix 79 Old Station Museum, Listed Wall
Appendix 80 CS 24 - CP 16 - CH 89210
Appendix 81 CSCP 16

Appendix 82 Geotechnical Cross Section 3
Appendix 83 CSTRM

Appendix 84 TRM Car park

Appendix 85 Siding Apartments 1-16 — HLC
Appendix 86 Siding Apartments 1-16 - TM
Appendix 87 Siding Apartments 17-74 - HLC
Appendix 88 Siding Apartments 17-74 — TM
Appendix 89 Albert Road Building 171-209 — HLC
Appendix 90 Albert Road Building 171-209 — TM
Appendix 91 Albert Road Building 211-217 — HLC
Appendix 92 Albert Road Building 211-217 — TM
Appendix 93 TW Pumping Station — HLC
Appendix 94 TW Pumping Station — TM

Appendix 95 CS 25 - Old Station 1 - CH 89155
Appendix 96 CS 26 - Old Station 2 - CH 89120
Appendix 97 CS 27 - Old Station 3 - CH 89075
Appendix 98 CS 28 - Pumping station - CH 89055

Appendix 105
Appendix 106
Appendix 107
Appendix 108
Appendix 109
Appendix 110
Appendix 111
Appendix 112

Albert Road "2"

CS 31 - Store Road Sewer West - CH 89000
CS 32 - Factory Road 1 - CH 88970

Factory Road Extensometer / SD
Geotechnical Cross Section 4

CS 33 - Factory Road 2 - CH 88935

CS 34 - Factory Road 3 - CH 88900

CS 35 - Factory Road 4 - CH 88870
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APPENDIX 00

Overall Register / Close out report
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Close Out report: processing status

last update:

07/02/2015

No. |Name of Report Installation Type Passing with TBM 1 | Passing with TBM 2
1 White Hard Depot Building Hydrostatic Levelling Cell
Plumstead - — . destressing of ground anchors - approx. Mar 2015
Portal 2 White Hard Depot Building Tiltmeter removal of last props - Feb. 2015
3 APB posts Levelling Studs
4 CS1 - Crane Platform / Headwall Levelling Studs 10.01.2013 20.05.2013
5 CS2 - Crane Platform / Headwall Levelling Studs 18.01.2013 24.05.2013
6 White Hard Road Bridge Hydrostatic Levelling Cell 21.-25.01.2013 25.-27.05.2013
7 White Hard Road Bridge Tiltmeter 21.-25.01.2013 25.-27.05.2013
8 White Hard Road Levelling Studs 23.-25.01.2013 26.-27.05.2013
9 Cathedral Substation - HLC Hydrostatic Levelling Cell 26.-28.01.2013 28.-29.05.2013
10 Cathedral Substation - TM Tiltmeter 26.-28.01.2013 28.-29.05.2013
11 Cathedral Substation - Lev.St. Levelling Studs 26.-28.01.2013 28.-29.05.2013
12 CS1 - Old Coalyard Levelling Studs 30.01.2013 30.05.2013
13 CS2 - Old Coalyard Levelling Studs 03.02.2013 09.06.2013
14 CS3 - Old Coalyard Levelling Studs 25.02.2013 12.06.2013
15 CS4 - Old Coalyard Levelling Studs 02.03.2013 16.06.2013
16 APB Sidings - Old Coalyard Levelling Studs 30.01.-09.03.2013 30.05.-18.06.2013
17 Cross Passage 19 Levelling Studs Excavation Nov.-Dec.2013
18 Geotechnical Cross Section 1 Levelling Studs 09.03.2013 18.06.2013
19 Southern Outfall Sewer 1 Levelling Studs 12.03.2013 18.06.2013
20 Southern Qutfall Sewer 2 Levelling Studs 13.03.2013 19.06.2013
e 21 Southern Outfall Sewer 3 Levelling Studs 15.03.2013 21.06.2013
_§ 22 Southern Outfall Sewer Pumping Station Levelling Studs 13.03.2013 20.06.2013
g 23 Southern Outfall Sewer Extensometer Extensometer 17.03.2013 20.06.2013
: 24 CS 5 - Petment Crescent Bridge - Lev.St. Levelling Studs 24.03.2013 28.6.2013
= 25 Petment Crescent Bridge - HLC Hydrostatic Levelling Cell 24.-25.03.2013 28.-29.06.2013
g 26 Royal Mail Hydrostatic Levelling Cell 27.-29.03.2013 30.06.-02.07.2013
S 27 Mc Donald Hydrostatic Levelling Cell 26.-27.03.2013 30.06.-01.07.2013
§ 28 CS6 - Bus Garage Levelling Studs 29.03.2013 02.07.2013
g 29 Bus Garage Hydrostatic Levelling Cell 01.-05.04.2013 05.-09.07.2013
~ 30 Bus Garage Tiltmeter 01.-05.04.2013 05.-09.07.2013
s 31 CS7 - Petment Cresent + Subway Levelling Studs 05.-07.04.2013 09.-11.07.2013
_‘é’ 32 SOS Plumstead Road South Levelling Studs 05.04.-02.05.2013 10.07.-01.08.2013
é 33 SOS Plumstead Road North Levelling Studs 16.04.-07.05.2013 17.07.-07.08.2013
qé 34 SOS Plumstead Road Extensometer Extensometer 20.04.-06.05.2013 20.07.-04.08.2013
= 35 Cross Passage 18 Levelling Studs Excavation Jan.-Feb.2014
36 Gateway Business center Levelling Studs 07.-16.04.2013 13.07.-17.07.2013
37 CS8 - Signature Industries Levelling Studs 19.04.2013 19.07.2013
38 Signatute Industries Levelling Studs 20.-26.04.2013 20.-24.07.2013
39 Geotechnical Cross Section 2 Levelling Studs 28.04.2013 28.07.2013
40 CS9 - Wall Marshgate Path Levelling Studs 28.04.2013 28.07.2013
41 Wall Middle Gate House Levelling Studs 30.04.2013 30.07.2013
42 Wall Plumstead Road Levelling Studs 28.04.-06.05.2013 28.07.-05.08.2013
43 Middle Gate House Hydrostatic Levelling Cell 01.-02.05.2013 30.-31.07.2013
44 Middle Gate House Tiltmeter 01.-02.05.2013 30.-31.07.2013
45 DLR Down line Tunnel Hydrostatic Levelling Cell 01.05.2013 30.07.2013
46 DLR Up line Tunnel Hydrostatic Levelling Cell 02.05.2013 31.07.2013
47 CS10 - Footpath MGH to Plumstead Road Levelling Studs 03.05.2013 01.08.2013
48 CS11 - 1/0 Center Levelling Studs 05.05.2013 03.08.2013
49 I/0O Center Building Levelling Studs 05.-11.05.2013 02.-09.08.2013
50 I/O Center Car Park Levelling Studs 08.-12.05.2013 07.-10.08.2013
51 CS12 - Cornwalis Road Levelling Studs 12.05.2013 10.08.2013
52 CS13 - 1200 BH Sewer WSB Levelling Studs 12.05.2013 10.08.2013

Woolwich
Station
Box

removal of last props - approx. Mar. 2015

Close Out Report - processing status

date: 07/02/2015




WSB- removal of last props in Western Box:

53 Building 11 Hydrostatic Levelling Cell approx. Mar. 2015
13.-17.09.2013 04.-09.02.2014
54 CS 15 - BH Hoarding Levelling Studs 18.09.2013 10.02.2014
55 Verbrueggens House Levelling Studs 22.-23.09.2013 11.-12.02.2014
56 CS 16 - Footpath Royal Arsenal Levelling Studs 23.09.2013 12.02.2014
57 CS 17 - Footpath Royal Arsenal Levelling Studs 25.09.2013 16.02.2014
58 Main Guard House Hydrostatic Levelling Cell 28.09.-01.10.2013 17.-18.02.2014
59 Main Guard House Tiltmeter 28.09.-01.10.2013 17.-18.02.2014
60 Royal Brass Foundry Hydrostatic Levelling Cell 27.-29.09.2013 16.-17.02.2014
61 Royal Brass Foundry Tiltmeter 27.-29.09.2013 16.-17.02.2014
62 CS Royal Arsenal Listed Wall Levelling Studs 02.10.2013 21.02.2014
63 CS 18 - Warren lane Levelling Studs 03.10.2013 22.02.2014
64 Hotel Warren lane Levelling Studs 07.-23.10.2013 23.02.-05.03.2014
65 CS 19 - Warren lane Carpark Levelling Studs 26.10.2013 08.03.2014
66 CS 20 - Warren lane Carpark Levelling Studs 27.10.2013 09.03.2014
67 CS 21 - Warren lane Carpark Levelling Studs 29.10.2013 11.03.2014
68 CS 22 - Warren lane roundabout Levelling Studs 31.10.2013 11.03.2014
69 Warren lane Carpark EB Levelling Studs 26.-31.10.2013 08.-13.03.2014
70 Warren lane Carpark WB Levelling Studs 26.-31.10.2013 08.-13.03.2014
71 Extensometer Warren lane Carpark Extensometer 26.-31.10.2013 08.-13.03.2014
72 CS 23 - southside retaining wall footpath Levelling Studs 06.11.2013 16.03.2014
73 Southside retaining wall Prisms 06.11.2013 17.03.2014
- 74 Northside retaining wall Prisms 11.12.2013 13.04.2014
§ 75 Northside Flood Wall Hydrostatic Levelling Cell 10.-11.12.2013 13.-15.04.2014
g 76 CS Pier Road Levelling Studs 12.12.2013 17.04.2014
8 77 Old Station Museum Hydrostatic Levelling Cell 12.-14.12.2013 17.-19.04.2014
: 78 Old Station Museum Tiltmeter 12.-14.12.2013 17.-19.04.2014
; 79 Old Station Museum, Listed Wall Hydrostatic Levelling Cell 18.12.2013-09.01.2014 21.-25.04.2014
= 80 CS24-CP16-CH 89210 Levelling Studs 17.12.2013 21.04.2014
_§ 81 CSCP 16 Levelling Studs Excavation Jun.-Jul.2014
‘g’ 82 Geotechnical Cross Section 3 Levelling Studs 07.01.2014 23.04.2014
= 83 CSTRM Levelling Studs 07.01.2014 23.04.2014
; 84 TRM Carpark Levelling Studs 09.01.-15.01.2014 24.-30.04.2014
E 85 Siding Apartments 1-16 Hydrostatic Levelling Cell 14.12.2013-06.01.2014 19.-21.04.2014
E 86 Siding Apartments 1-16 Tiltmeter 14.12.2013-06.01.2014 19.-21.04.2014
o 87 Siding Apartments 17-74 Hydrostatic Levelling Cell 06.-11.01.2014 22.-26.04.2014
§ 88 Siding Apartments 17-74 Tiltmeter 06.-11.01.2014 22.-26.04.2014
= 89 Albert Road Building 171-209 Hydrostatic Levelling Cell 12.-14.01.2014 26.-29.04.2014
90 Albert Road Building 171-209 Tiltmeter 12.-14.01.2014 26.-29.04.2014
91 Albert Road Building 211-217 Hydrostatic Levelling Cell 15.-16.01.2014 29.-30.04.2014
92 Albert Road Building 211-217 Tiltmeter 15.-16.01.2014 29.-30.04.2014
93 TW Pumping Station Hydrostatic Levelling Cell 16.-17.01.2014 30.04.-01.05.2014
94 TW Pumping Station Tiltmeter 16.-17.01.2014 30.04.-01.05.2014
95 CS 25 - Old Station 1 - CH 89155 Levelling Studs 09.01.2014 25.04.2014
96 CS 26 - Old Station 2 - CH 89120 Levelling Studs 10.01.2014 26.04.2014
97 CS 27 - Old Station 3 - CH 89075 Levelling Studs 11.01.2014 28.04.2014
98 CS 28 - Pumping station - CH 89055 Levelling Studs 14.01.2014 29.04.2014
99 CS 29 - Store Road Sewer Levelling Studs 16.01.2014 30.04.2014
100 Store Road Sewer - SAA SAA 16.01.2014 01.05.2014
101 Store Road Sewer - SG Strain Gauges 16.01.2014 01.05.2014
102 Store Road Sewer - FO SG FO-Strain Gauges 16.01.2014 01.05.2014
103 Store Road Sewer - Extensometer Extensometer 17.01.2014 02.05.2014
104 CS 30 - Store Road Sewer CL - CH 89025 Levelling Studs 16.01.2014 01.05.2014
105 Albert Road "2" Levelling Studs 14.-31.01.2014 28.04.-17.05.2015
106 CS 31 - Store Road Sewer West - CH 89000 Levelling Studs 18.01.2014 02.05.2014
107 CS 32 - Factory Road 1 - CH 88970 Levelling Studs 19.01.2014 03.05.2014
108 Factory Road Extensometer / SD Extensometer 19.-25.01.2014 03.-10.05.2014
109 Geotechnical Cross Section 4 Levelling Studs 19.01.2014 01.-03.05.2014
110 CS 33 - Factory Road 2 - CH 88935 Levelling Studs 21.01.2014 04.05.2014
111 CS 34 - Factory Road 3 - CH 88900 Levelling Studs 23.01.2014 06.05.2014
112 CS 35 - Factory Road 4 - CH 88870 Levelling Studs 25.01.2014 08.05.2014
113 CS Headwall Levelling Studs
114 Albert Road "1" Levelling Studs
North 115 Factory Road Levelling Studs
) remoaval of last props - approx. Feb. 2015
Woolwich Portal 116 CS Headwall Levelling Studs
117 Crane Slab Levelling Studs
118 Extensometer Portal NWP - RDS Extensometer
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€310 Thames Tunnel

HocHTIEF il 04

Joint Venture Close Out Report Rev. 2.0

monitoring asset Retaining Wall River Thames
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Northside retaining wall

sensor type: prisms
chainage:| 89290 [ point no.: 3004 1561 - 3004 1569
trigger values:
BB green: N/A amber: N/A red: N/A
[mm]
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: Section 5.3.16

monitoring data

date max. value | point no. comments
baseline 26/11/13 0.00
TBM 1 start ZOI 09/12/13 0.00 3004 1564
end ZOl 15/12/13 -3.00 3004 1564 breached not any trigger value
TBM 2 start ZOI 12/04/14 -3.00 3004 1567
end ZOI 17/04/14 0.00 3004 1567 breached not any trigger value
longterm 21/11/14 2.00 3004 1567
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks Yes, residual risk
0
(see comment below)

summary / comments

The values of the prisms show the horizontal deflection of the retaining walls, no trigger values for horizontal
deflection specified.

For monitoring of vertical displacment more accurate sensors were installed (HLC - Appendix 75).

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement (accuracy of measurement +/- 2mm), HMJV has no concern to cease the
monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications and
drawings.

date / signature: l'i,r/ ol f2ec

print name:

HMIJV project role: Monitoring & Survey engineer
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River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 75
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€310 Thames Tunnel

AL Sd MURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset Floodwall River Thames
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Northside Floodwall River Thames
sensor type: hydrostatic levelling cell (hlc)
chainage:l 89280 I point no.: 3004 1571 - 3004 1579
trigger values: o +14 d: +22
fmm] green: i red: ,
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Section: 5.3.16

monitoring data

date max. value| point no. comments

baseline 17/10/13 0.00

TBM 1 start ZOI 10/12/13 -0.90 3004 1574

end ZOI 15/12/13 -9.13 3004 1574 breached not any trigger value

TBM 2 start ZOI 12/04/14 -1.00 3004 1577

end ZO| 17/04/14 -12.43 3004 1577 breached not any trigger value

System has been destroyed approx. 1 month after

longterm 22/05/14 -11.45 | 3004 1577 passing of THM 3.

No residual risk
Evaluation of any potential since the Works have been completed by HMJV

residual risks Yes, residual risk
(see comment below)

summary / comments

The system has been damaged/destroyed 2 times.

1st: damaged on: 11/01/2014 reinstallation done for 2nd drive: 18/03/2014

It was agreed in CTC-meeting to reinstall the system shortly before arrival of TBM 2.

2nd: damaged on: 22/05/2014

approx. Imonth after TBM 2 passed this area, the system has been damaged a 2nd time.

It was agreed in the CTC, to decommission the system.

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has
no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings up to the time when the instrumentations have been damaged/destroyed.

date / signature: “r/o‘: / it

print name:
HMJV project role: Monitoring & Survey Engineer
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C310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset Services underneath Pier Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS Pier Road
sensor type: manual levelling studs
chainage:| 89260 point no.: 3004 1501 - 3004 1510
trigger values: T 116 { T \ . +95
—_— P - :
] green: . m 10 red:

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-ro.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments

baseline 01/10/13 0.00
TBM 1 start ZOI 10/12/13 0.41 3004 1507

end ZOlI 17/12/13 -8.41 3004 1507 breached not any trigger value
TBM 2 start ZOlI 14/04/14 -1.70 3004 1503

end ZOI 21/04/14 -15.54 | 3004 1503 breached not any trigger value
longterm 19/03/15 -19.18 3004 1504

Evaluation of any potential
residual risks

No residual risk
since the Works have been completed by HMJV

(]

Yes, residual risk
(see comment below)

summary / comments

The maximum deflection ratio is 1:8530 (3004 1506 - 3004 1507 - 3004 1508) - no TW trigger breached
(TW alert value 1:1000).
Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date

/ signature:

print name:

HMJV project role:

le /1S

Monitoring & Survey engineer
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€310 Thames Tunnel

AT SAMURBHY

Joint Venture Close Out Report | Rev.10
monitoring asset Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Old Station Museum
sensor type: hydrostatic levelling cell (hic)
chainage:l 89250 ] point no.: 3004 1581 - 3004 1584
tri lues: : -
rigger values - +1§ red: * 25
[mm] -16 -25
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 17/10/13 0.00

-0.13 3004 1584

TBM 1 start ZOlI 10/12/13 0.03 3004 1583

-5.00 3004 1584
breached not any trigger value
end ZOI 18/12/13 4.9 3004 1583 y trigg

-6.53 3004 1584
TBM 2 start ZOI 15/04/14 -6.21 3004 1583
0.10 3004 1582

-12.44 3004 1584
end ZOI 22/04/14 | -10.86 | 3004 1583 breached not any trigger value
0.61 3004 1582

-12.52 3004 1584
longterm 19/06/14 | -11.20 | 3004 1583
0.33 3004 1582

System decommissoned approx. 2 month after
passing of TBM 2.

No residual risk
Evaluation of any potential since the Works have been completed by HMJV

residual risks 0 Yes, residual risk
(see comment below)

summary / comments

approx. 2month after TBM 2 passed this area, the system has been decommissioned due to the fact,
that the owner wanted to sell the building. It was agreed in the CTC.

Under consideration of temperature differences and the achievable accuracy of the system HMJV has no
concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings up to the time when the instrumentations have been damaged/destroyed.

date / signature:

Ao 4 I4S

print name:

HMJV project role: Monitoring & Survey Engineer
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€310 Thames Tunnel

AT ESd MURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: Old Station Museum
sensor type: tiltmeter
chainage:| 89250 [ point no.: 3004 1591 - 3004 1594
trigger values:
&6 green: N/A mber: N/A red: N/A
[mm]
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 17/10/13 0.00

-0.13 3004 1584
0.03 3004 1583

-5.00 3004 1584
-4.94 3004 1583
-6.53 3004 1584
TBM 2 start ZOl 15/04/14 -6.21 3004 1583

0.10 3004 1582
-12.44 | 3004 1584

end ZOlI 22/04/14 -10.86 | 3004 1583 breached not any trigger value
0.61 3004 1582

TBM 1 start ZOI 10/12/13

end ZOI 18/12/13 breached not any trigger value

-12.52 | 3004 1584
longterm 19/06/14 | -11.20 | 3004 1583
0.33 3004 1582
No residual risk

Evaluation of any potential since the Works have been completed by HMJV

System decommissoned approx. 2 month after
passing of TBM 2.

residual risks 0 Yes, residual risk
(see comment helow)

summary / comments

No trigger values for horizontal displacement specified.

approx. 2month after TBM 2 passed this area, the system has been decommissioned due to the fact, that
the owner wanted to sell the building. '

It was agreed in the CTC.

Under consideration of temperature differences and the achievable accuracy of the system HMJV has no
concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings up to the time when the instrumentations have been damaged/destroyed.

date / signature: [ [, { [ 15

print name:
HMJV project role: Monitoring & Survey Engineer
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C310 Thames Tunnel

AN MSAMURPHY

Joint Venture Close Out Report Rev. 1.0
monitoring asset Area Old Station Museum - listed Wall
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: listed wall museum
sensor type: hydrostatic levelling cell (hic)
chainage:l 89210-89170 | point no.: 3004 1601 - 3004 1606
trigger values: 416 d: +25
[mim] green: 16 red: e
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max, value| point no. comments

baseline 17/10/13 0.00

15/12/13 1.09 3004 1601

tart ZOl
TBM 1  [star 07/01/14 | 049 | 3004 1606

08/01/14 -5.18 3004 1601

endZOl |y 01714 | 591 | 3004 1606

breached not any trigger value

20/04/14 -5.17 3004 1601

BM2 |[start ZOI
I ar 23/04/14 | -4.88 | 3004 1606

24/04/14 -7.18 3004 1601

d ZOl breached not any trigger value
- 26/04/14 | 692 | 3004 1606 AEONE DoLany LR
longterm 18/11/14 -8.23 3004 1603
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks Yes, residual risk

Il

(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system HMJV has no
concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature:

o1 /45—

print name:

HMJV project role: Monitoring & Survey Engineer
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€310 Thames Tunnel

AT SdMURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset Area Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: CS24-CP16
sensor type: manual levelling studs
chainage:| 89210 | point no.: 3004 1761 - 3004 1765
trigger values: 416 & +25
(min] green: red: .
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 14/11/13 0.00

TBM 1 start ZOI 15/12/13 1.29 3004 1761

end ZOI 08/01/14 -8.10 3004 1761 breached not any trigger value

TBM 2 start ZOI 20/04/14 -0.15 3004 1765

end ZOI 23/04/14 -5.04 3004 1765 breached not any trigger value

longterm 21/11/14 -18.52 3004 1762 |

Evaluation of any potential since the Works have been completed by HMJV

residual risks Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature: /7/{74//)(

print name:

HMJV project role: Monitoring & Survey engineer
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C310 Thames Tunnel - Plumstead Portal to North Woolwich Portal
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AN MSAMURRPHY

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset Surface at Cross Passage 16
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: XP 16
sensor type: manual levelling studs
chainage:| 91040 | point no.: 3004 2001 - 3004 2012
trigger values: +16 4 +25
[mm] green: red: oo

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.:

C310-HTM-Z-STP-CR148-50058

Appendix:

monitoring data

(see comment below)

date max. value| point no. comments
baseline 14/05/14 0.00
TBM 1 , .
Manual levelling studs were not installed
at the time of underpassing with TBM 1+2 the area of XP18
TBM 2
07/06/14 £ gpod 2005 start excavation
-1.16 3004 2010
XP works 3.88 3004 2005
16/09/14 S -5 et inner lining finished
-2.93 3004 2005 last reading
longterm 27 -3.45 3004 2010 breached not any trigger value
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk

summary / comments

and drawings.

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

date / signature: W foly ] 206

print name:

HMIJV project role:

Monitoring & Survey engineer
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Monitoring Close-Out Reports relating to Tunnelling Works North Embankment
River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 82

Geotechnical Cross Section 3
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€310 Thames Tunnel

HocHTIEF Ll 04

Joint Venture Close Out Report Rev. 2.0
monitoring asset Area
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Geotechnical Cross Section 3

manual levelling studs

sensor type: ’ "
piezometer, inclinometer and extensometer

chainage:| 89190 point no.: 3004 1611 - 3004 1620
trigger values: +16 +20 +25
[mm] green: mber: | red: -
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max, value point no. comments
surface level

baseline 14/11/13 0.00
TBM 1 start ZOI 18/11/13 0.97 3004 1615

end ZOI 09/01/14 -10.81 3004 1615 breached not any trigger value
TBM 2 start ZOI 22/04/14 -0.90 3004 1618

end ZOI 25/04/14 -10.52 3004 1618 breached not any trigger value
longterm 21/11/14 -15.67 3004 1616

No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

The Geotechnical Cross Section 3 depends out of 2no. extensometer (3004 1613 and 3004 1614), 1no inclinometer (3004
1612) and 1 no piezometer (3004 1611) - on every loction of the in-ground instruments is also a precise levelling surface
point and in addition there are another 6 precise levelling points (3004 1615 - 3004 1620) insatelled, which complete this
Geotechnical Cross Section.

The accuracy of the extensometer readings of approx. 2mm causes the fluctuation of the measured values.

The inclinometer tube were since the 14/02/14 not usable any more.

During re-instatment works in that area, the piezometer was damaged and no readings could be taken after the 24/05/2014.
Under consideration of temperatur differences, the surrounding ground condition and the achievable accuracy of the
measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications and drawings.

date / signature: lilo 4//'{;

print name:

HMIV project role: Monitoring & Survey engineer
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PROJECT: C310 Thames Tunnel
SITE: GCS 3

INSTALLATION: Point no. 3004 1612
COMPANY: HMJV

CLIENT: Crossrail

NOTE: Manual Inclinometer

Geotechnical Cross Section No. 3

location next to Westbound Tunnel

Direction of displacement: perpendicular to tunnel alignment
positive value - deviation towards tunnel centre line
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e Sd MURPHY

Joint Venture

C310 THAMES TUNNEL
REPORT

EMPLOYER | CROSSRAIL

eB NO

C310-HTM-C-RGN-CR148-50024

Rev

2.0

TITLE

Monitoring Close-Out Reports relating to Tunnelling Works North Embankment
River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 83
CSTRM

Form no: C310-HTM-Z-ZFM-CR148-50029 Rev 5.0
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€310 Thames Tunnel

AT SAMURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset TW Twin Rising Main
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: CS Twin Rising Main
sensor type: manual levelling studs
chainage: | 89190 | point no.: 3004 1731 - 3004 1740
trigger values: _+16 ( ” +25
[mm] green: , red: 95
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date makx. value| point no. comments

baseline 14/11/13 0.00

TBM 1 start ZOI 06/01/14 -0.05 30041732

end ZOI 10/01/14 -12.92 | 3004 1732 breached not any trigger value

TBM 2 start ZOI 21/04/14 -1.49 3004 1738

end ZOlI 25/04/14 -10.51 3004 1738 breached not any trigger value

longterm 21/11/14 | -16.11 | 3004 1734 L
il
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks 0 Yes, residual risk

(see comment below)

summary / comments

The maximum deflection ratio is 1:3350 (3004 1732 - 3004 1733 - 3004 1734) - no trigger breached (TW
alert value 1:1000).

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature: g ol 1S

print name:

HMIJV project role: Monitoring & Survey engineer
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AN WAAMURPHY

€310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset TW Twin Rising Main
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Twin Rising Main - Carpark HMJV
sensor type: manual levelling studs
chainage:l 89190-89050 | point no.: 3004 1071 - 3004 1100
trigger values: +16 P +25
—_— green: red: ..

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 25/11/13 0.00
07/01/14 -1.33 3004 1081
Z0I
TBM1  [startZOl 1 1001/14 | -1.93 | 3004 1097
11/01/14 -12.59 3004 1081 :
breached not t |
end ZOI 16/01/14 6.36 20041057 re not any trigger value
23/04/14 -12.13 3004 1081
2 20l
TEM SrtZ0l | 5g/0a/14 | -9.08 | 3004 1097
26/04/14 -13.03 3004 1081 :
dz breached not trigger value
endZOl 1 30/0414 | 991 | 3004 1097 i PRSI sk
longterm 21/11/14 | -24.15 | 3004 1086 e L L
J ' deflection ratio calculated, no trigger exeeded
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

The maximum deflection ratio is 1:2358 (3004 1085 - 3004 1086 - 3004 1087) - no trigger breached (TW

alert value 1:1000).

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date / signature: f{!/wl;//ﬁ“

HMJV project role:

print name:

Monitoring & Survey engineer
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Siding Apartments 1-16 - HLC
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AT TMad MURPHY

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 1.0
monitoring asset Building Sidings Apartments 1-16
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Siding Apartments 1-16
sensor type: hydrostatic levelling cell (hlc)
chainage:| 89250-89220 | point no.: 3004 1711 - 3004 1712
trigger values: 416 " +25
i green: red: o
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 21/11/13 0.00
0.11 3004 1711
20l 12/12/13
e 1 SISO 112/ 0.11 3004 1712
end ZOI 09/01/14 _333 ggg: i;i breached not any trigger value
-0.15 3004 1711
t | 14
TBM 2 start ZO 15/04/ 0%7 3004 1712
-0.27 3004 1711
h tri
end ZOI 23/04/14 ) o S604 7743 breached not any trigger value
0.06 3004 1711
longterm 18 4
. A8 059 | 30041712
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

concern to cease the monitoring.

and drawings.

date

/ signature:

print name:

HMIJV project role:

ollolfér15 |

Monitoring & Survey Eng

Under consideration of temperature differences and the achievable accuracy of the system HMJV has no

The rate of change in the monitoring data is less than the required standards as per the specifications

ineer




6S:L1 €L02°CLCL -=®ied

aALpjauUN ] NGL G :SelIAoe Buniiom
[EHO UQIMIOOAA UMON O} [eHOd PesjSwind - [auun] sswey] 0}€9 3oefoid

ACT
[zt |




65'L} 7102 10'60 2%
aALpjauUN] INGL G/ :SaiARoR Buniiom

[EHOJ] YOIMIOOM ULON O} [eliod Peajswnid - [uun] ssweyy 0}¢Q 308l0id

Lo | L
7 7

¥

=
/ P

_ | || | , , Soinnies fus




Distance to TBM [m]

65:Z1 §L0Z°L0°0Z :SeN|eA JUSLIND SpiZL SL02°L0°0Z 21k
PLOZ'LLLZ - €L0Z°0L°LL - 91-} Suswiiedy Buipis - jauuni gm :Hoday 3nQ 2sol
[E}Od UDIMIOOM YLION O} [B}IOd Peajswinid - [duuny saweyy 0L€9 :323foid

[ouelsIg 0187 ——------ NG L S0UBISI( = LLLIPO0E ——

00:00 ¥1.'60°0¢ 00:00 #1°20'0¢ 00:00 ¥1'G0'62 00:00 #L'€0'8C 00:00 ¥L'L0'SCc  00-:00 €L°LL"¥C
1 1 ¥ ] L 1 L [} 1 L i 1 i

00L- *

11
|
b e e S s e | | 4 b i

|
e i it b | et | 3 v i i e e | |

08

00l — ; ,

LLLZLP00S -Julod

22|35

[ww] yJuswames



Distance to TBM [m]

001L-

00L

6£:Z1 SL0Z L0°0Z :SenjeA Jualng /¥:ZL SL0Z°L0°0Z @led BElIED)
$1L0Z°L17LZ - SL0Z°0L L1 - 91-1 Suawsedy Buipig - [puun] gM :3oday InQ 3so|D
JeLOd YIIM[OOAR YHON O} |[BHOd peajSWin|d - [2uun] sswey]l 0LgD :39sloid

B0UB)SIQ 0487 - NEL SOURSIQ = ZLLLPOOE ——

00:00 ¥1'60°0¢  00:00 #1.°Z0'0€ 00:00 ¥.'G0'6¢ 00:00 #L'€0'8C 0000 #¥L'LO'SC 00:00 €L°LL'¥C
L 1 1 A 1 1 ' L 1 L 3 L 1

I 1 y 1
e e o e Iwnl“i-iiuliusn!jﬁi.l‘l.ﬂi(_!..\.Iq.»..,...»..l. el
| | : SEs|
| 1 j
I | |
R

s e | 15 | v i e - e e e e {8 A O . b i et S et e e et e

e e

[ww] uewemes

el i i i i s i | s o1
| 11
| 1]
1l |

.._,W_rll.. e o i et ot i ln“ll.-ll|_lll..ill[l..!.ll..ll;..§..L.! o m i e i e i b P e Y A

Z¢L.lv00¢ Julod



€61 #1L0Z'#0°G| ‘Sen[eA Jualing
oAupjauun| EL g3 ‘saniAoe Bupopm
[EHOd YOIMOOM UHON O} [eHiod Peajslunid - [auun] sswey| 01¢9 Josfoid

\ / . r
,_,_ _ N Z09LP00E
\ N . s |
. | 213iva0
| ,.,_, Pl
Lo | \ o 0T . n
| \ / , ZLLIP00E | E \
v Vo | e BIHVO0E |




69:71 7102 #0'€Z :SeN[en JuaLno
SAUpjsUUNL NG L g3 :seljiAzoe Buntiop

[EHOd YIMOOM UHON O} [EHOd PESISWN|d - [auun | sawey ] 0}¢9 10sloid

eVl
9L8+p00g

¥E0

61817008

800
0294¢00€
w0 P N
1691700€ . 900 f
_ £691700€
: ~ / . 720
g ¥69L700C
.,...,_,..‘ e ) ,‘,.. § ) u.‘,. s . % L
| , /T ‘ 691008
- , | |
_ | T 9694700




Distance to TBM [m]

8Z:€1 §10Z°10°0Z :SaNjeA Jualind £5:91 §L0Z'L0°0Z :ajep ) EID)
PL0Z' L1 LT - €1L02°0L°LL - Sluswiedy Buipis - jsuun] g3 :Joday INQ 9s0j9
[eHOd YDIMJOOAN YHION O3 [eHOd peajswinid - [suunj sswey] 01gD 323foid

20UBISI 0187 - INgL @auBIsig LLLLPOOE ——

00:00 ¥1'60°0€ 00:00 #L°Z0°0€ 0000 ¥L'S0'6¢ 0000 #L'€0'82 00:00¥L'LOSC 00:00€LLL¥C
OO_‘... 1 [l i 1 L 1 1 L L 1 i A L Oml
08- Se-
0¢-

O L i s C ., ,,.. N . H: " . 3 &. \ = v ,.,“u\\, .... e _ , o~ ._ b 4\ it R RS ] o

[wuw] uswaes

o e e e e e e e e e e e e e e ot B e e e = m —‘

0¢

001

LLLLPOOS -1ulod



Distance to TBM [m]

82:€l §102°10°0Z :SenjeA Juaund §5:91 5102°10°0Z :alep BEIEDD)
PLOZ'LL'LZ - £L0Z°0L° L) - S}uswedy Buipig - [suunj g3 :Joday InQ 3s0|)
[e}I0d YIIMJOOM YHON O] [elIOd pesjswun|d - [duuny sswey] 0L 393foig

souRlsIq 0187 - WL souessig ZLLLP00E ——

00:00 ¥1'60°0€ 00:00 ¥L°'2Z00E€ 0000 #L'G06Z 00:00%L'€08C 00:00¥%L°LO'SC 00:00€L'LL ¥
1 L 1 L [ L [l 1 1 i 1 1

00L- =

[ww] yuewapes

¢LLLy00€ -Julod



e Sd MURPHY

Joint Venture

C310 THAMES TUNNEL
REPORT

EMPLOYER | CROSSRAIL

eB NO

C310-HTM-C-RGN-CR148-50024

Rev

2.0

TITLE

Monitoring Close-Out Reports relating to Tunnelling Works North Embankment
River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 86

Siding Apartments 1-16 —= TM

Form no: C310-HTM-Z-ZFM-CR148-50029 Rev 5.0

Page 22 of 42 Date Printed: 17/04/2015




AN RSd MURPHY

Joint Venture

C310 Thames Tunnel

Close Out Report Rev. 1.0

monitoring asset

Building Sidings Apartments 1-16

reference monitoring drawing:

C310-HTM-C-DWG-CR146-ST004-70003

name of monitoring section:

Sidings Apartments 1-16

sensor type: tiltmeter
chainage:r 89250-89220 | point no.: 3004 1721 - 3004 1722
trigger values: +16 +25
— green: red: e

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date makx. value| point no. comments
baseline 21/11/13 0.00
0.26 3004 1721
tart ZOl 12/12/13
TADIA. st /121 051 | 3004 1722
0.46 721
end ZO| 09/01/14 0.54 ggg: 1722 breached not any trigger value
0.46 3004 1721
TBM 2 tart ZOI 15/04/14
s b 028 | 30041722
0.46 3004 1721
b h t tri |
end ZOlI 23/04/14 N . reached not any trigger value
0.56 3004 1721
longterm 18/11/14
& X 0.61 3004 1722
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks ] Yes, residual risk

(see comment below)

summary / comments

and drawings.

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has
no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

date / signature:

HMIV

print name:

project role:

ollelld 73

Monitoring & Survey Engineer
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€310 Thames Tunnel

AT A MURPHY

Joint Venture Close Out Report Rev. 1.0
monitoring asset Building Siding Apartments 17-74
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: Sidings Apartments 17-74
sensor type: hydrostatic levelling cell (hic)
chainage:l 89220-89120 point no.: 3004 1691 - 3004 1698
trigger values: ~+16 . *25
fmm} green: 16 red: 25
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 21/11/13 0.00

20/12/13 -0.11 3004 1692
TBVI 1 start ZOI 20/12/13 -0.14 3004 1695
09/01/14 0.40 3004 1697

09/01/14 -0.17 3004 1692
end ZOI 14/01/14 0.05 3004 1695 breached not any trigger value
14/01/14 0.59 3004 1697

20/04/14 -0.02 3004 1692
TBM 2 start ZOI 23/04/14 -0.23 3004 1695
23/04/14 -0.16 3004 1697

30/04/14 -0.30 3004 1692
end ZOI 30/04/14 -1.45 3004 1695 breached not any trigger value
30/04/14 -1.14 3004 1697

-020 3004 1692
longterm 18/11/14 -1.79 3004 1695
-0.49 3004 1697

No residual risk
Evaluation of any potential since the Works have been completed by HMIV

residual risks 0 Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has
no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature:

ol ol 7

print name:

HMJV project role: Monitoring & Survey Engineer
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HocHTIEF A4

C310 Thames Tunnel

Joint Venture Close Out Report | Rev.2.0
monitoring asset Building Siding Apartments 17-74
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Siding Apartments 17-74
sensor type: tiltmeter
chainage:| 89220-89120 | point no.: 3004 1701 - 3004 1705
trigger values:
n: N/A : N/A
fareent] gree / red: N/
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| pointno. comments
baseline 21/11/13 0.00
20/12/13 0.52 3004 1701
TBM 1 start ZOlI 20/12/13 0.72 3004 1702
09/01/14 0.05 3004 1703
09/01/14 0.66 3004 1701
end ZOI 14/01/14 0.75 3004 1702 breached not any trigger value
14/01/14 0.05 3004 1703
20/04/14 -0.07 3004 1701
TBM 2 start ZOI 23/04/14 1.08 3004 1702
23/04/14 -4.57 3004 1703
30/04/14 -0.30 3004 1701
end 2Ol 30/04/14 1.24 3004 1702 breached not any trigger value
30/04/14 -4.7 3004 1703
0.95 3004 1701
longterm 18/11/14 -3.50 3004 1702
-3.16 3004 1703
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks Yes, residual risk
O
(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has

no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.
No trigger values for tilt specified.

date / signature: [ (o] i
-

print name:

HMIV project role: Monitoring & Survey Engineer
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AT W SAMURPHY

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 1.0
monitoring asset Building Albert Road 171-209
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Building Albert Road 171-209
sensor type: hydrostatic levelling cell (hic)
chainage:] 89100-89070 | point no.: 3004 1671 - 3004 1677
trigger values: o +12 i +18
[mm] green: ., red: 48

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 21/11/13 0.00
-0.30 3004 1672
t ZOl 11/01/1
TeM T fster 01141 573 | 3004 1676
-0.22
end ZOl| 16/01/14 .57 :832 12;2 breached not any trigger value
30
TBM 2 start ZOI 26/04/14 04 1672 no values available between 23/04/14-29/04/14
3004 1676
0.1 41672
end ZOI 30/04/14 _0'32 :ggd 1676 breached not any trigger value
-0.80 3004 1672
longterm 18/11/14
g QN -1.19 3004 1676
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks ] Yes, residual risk
(see comment below)

summary / comments

and drawings.

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has
no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications

date

/ signature:

print name:

HMJV project role:

020l ] & 13

Monitoring & Survey Engineer
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C310 Thames Tunnel - Plumstead Portal to North Woolwich Portal

Working activities: EB TBM Tunneldrive
current values: 30.04.2014 17:59

Project




Distance to TBM [m]

S0:¥1 SLOZ'H0"FL :S9NJEA JUSLIND 1Z:9] SL0ZY0"Y ) :93ep
¥10Z°LL°1Z - £L0Z°0L°ZL - 60Z-12L Peoy Haqly Buipjing - [suuny g3 :Hoday InQ 3s0[D
[EHOd UDIM|OOM YHLON O} [EMOd pesjsinid - [uun ] ssweyl 010 303foid

@ouelsig 0187 - |NGL douelsiq

00:00 #1L'60°0€  00:00 #1°20°0€  00:00 ¥1°S0°6¢2
1 1 1 L 1 L

LLOLP00E —

00:00 ¥1'€0'8C 00:00 ¥1L'LO'SZ 0000 €L'LL'¥E
1 L 1 1 1

0¢-

- le

T S ST R R S SRS S ———— ONI

0¢

oy

Gl-

oL

Sl

09

08

001 -

LL9L1P00¢ Julod JuswiaInsSes|y 3jljodd

e e A s st s ON

Ja|95)

[ww] yuswsmes



Distance to TBM [m]

8Z:€1 §10Z'1L0°0Z :SaNjeA JUSLIND 9¢:9L SL0Z'1L0'0Z :23ep
v10Z°LL°LZ - €102°0L°LL - PEOY M2qly Buipping - j2uun| g3 :poday INQ 35010
[EHOd UDIMJOOM YLION O} [EHOd peajsun|d - [duuny sswey] 0L¢D 3oafoid

2ouEsiq 0187 -------- gL sdueisig 2L81v00E —

00:00 ¥L'60°0¢ 00:00 #L°200¢ 00:00 #L'G0'62 00:00%#L°€0'8C 00:00%LLOSZ 00:00€L’LL¥C
1 i 1 L ] L 1 1 L I 1 L

00L-

001

¢l91v00€ -julod

o e e B o SN R s L Y W) i TR AR e =0

eI

[ww] yuswepes



Distance to TBM [m]

S0'¥L S1L0Z¥0°Y ) :SSN|BA JUBLIND $Z:91 §L0TY0YL 93P
v1L0Z°LL°LZ - £L0Z°0L°LL - 602-1L1 Peoy Haq|y Buipjing - [suuny g3 :poday INQ 3S0I
[EMOd YOIM|OOM UMON O} [ElI0d pesjswinid - [suuny sdweyl 0L€D 3o3foid

30UBISIQ 0197 - INGL OUEISIQ ==  £L9L100E ——

00:00 #1°60°0€  00:00 #1°20°0€  00:00 #1.'S0°6Z  00:00 ¥L'€0'8C  00:00 ¥#1'L0'SC  00:00 €LLL¥C
1 L 1 1 1 1 1 L 1 L L 1

0¢-
- GZ-

‘‘‘‘ ol ON!

0¢

o

Gi-

)%

(0]

Sl

09

08

001 -

£.91700¢ Julod juswainses|y :3]4old

0C

g¢

e mmmm s ——— Om“

J3|°5)

[ww] yuswspies



Distance to TBM [m]

00:00 ¥1'60°0€
1 L

00:00 #L°20°0€  00:00 #1'S0'62 00:00 ¥.'€0'8Z  00:00 #1L°L0'GC  00:00 €LLLVC
1 L L L 1 1 L 1 1 1

S0ivL SLOZ'Y0'¥L :SANJEA JUSLIND 9Z:9] GLOZ' 0L :93Ep
$L0Z°LL'LZ - SLOZ°0L°L) - 602-1L1 Peoy Haqiy Buipjing - [puuny g3 :340day N0 8019
[E}HOd YDIM[OOM YHON O} [E}Od pesjswnid - [duuny saweyl 0LeD 393foid

aouelsiq 0197

- IN9L1 SJUBISIJ =—— vL9LP00E —

00L-

Qe-

- mNI

0c

or

Sl-

)%

0l

- Sl

09

081

00l -

¥.91¥00¢ Julod Juswainsesjp :3]li0id

[ww] uewapies



Distance to TBM [m]

00:00 ¥1L'60°0¢€
L L

30Uels|q 0497 -———--- |NGL souelsiq

S0:¥L §LOZ'PO°¥L :S3NJEA JUSLIND 8Z:9L SLOZ'VOYL :93ep
¥10Z°LL'LZ - £L0Z°0L°LL - 602-1L1 Peoy Maqy Buipjing - j[suuny g3 :oday INO 3s0I9
[E110d UDIM|[OOM YLION O} [EHOd peajsuinid - [uun] sawey] 019 303foid

SL91¥00€ ——

00:00 #.°20°0¢ 0000 ¥1°'G0'6C 00:00 ¥1L'€0°8C  00:00 ¥L'LO'SC  00:00 m_v. L've
1 1 1 1 L 1 1 1 1

00L-

g~

09-

o

0¢-

0c

)4

o
[ww] yuawemes

o)

Sl

09

08 -

00l -

G.91700€ Julod juswainsesyy -3jijoid

+oz

i O e s Om

eIl



Distance to TBM [m]

9Z:1 §10Z°10°0Z :SIN|BA JUBLIND $E:9] GLOZ L0'0Z :9Iep
¥L0Z°L1'LZ - £1L0Z°0L°LL - PeOy Maqly Bulpjing - jsuun) g3 :Hoday InQ 3s01D
JEHOd YOIM|OOM YHON O} [ELIOd peajslunid - [suunj saweyy gLed 393foid

aouelsiq 0187 ——--—-- NG 8oueisig

9L91¥00E —

00:00 #1'60°0€ 00:00 ¥L'Z0'0€ 0000 ¥L'S0'6C¢ 00:00 #L'€0'82 00:00 ¥L'L0O'SC 0000 EL'LL¥C
1 L 1 1 L 1 1 [l 1 [

09-

O -

ok

0

0¢
ov-
09
08

00t

|

9.91¥00¢ -julod

v
uw
-8

29|90

4%
cl-

oL
(43
145
ol
8l
0¢

[ww] yuswames



Distance to TBM [m]

S0:7L SL0Z'0"7 L :SINJBA JUSLIND 0g:9) S10Z'v0'v) otep kel EXD)
Y1L0Z'LL°LZ - €10Z°0L°LL - 60Z-1LL PeOY Maqly Buipjing - jsuun] g3 :10day InQ 9s0]9
[EHOd YDIM[OOA YHON O} [eHOd peajswin|d - [duun] sswey] gLgD :303foid

souelsIq 0197

INEL B0UBISIQ = LI9L¥00E ——

00:00 #1'60°0¢  00:00 ¥.°20°'0¢  00:00 ¥1.'S0'6Z 00:00 ¥.'€0'8C 00:00 ¥1'L0'SC  00-:00 €EL°LL¥C
1 1 1 1 1 L 1 L 1 L 1 1

00L- s og-
08- - u ge-
i SO ool o b —————— e e e e e - 02Z-
09 I
- m_\l
oy
oL-
0c G- m
@
3
0 0 3
El
0z g 3
0l
(0]
gl
09 i
| - - e - 0¢
08 - I | ey pTIIIREY . R TR “ Sz
OO”\ - . - - | e T e e e e e e e e e e e e e e e i o N I I e S e e s s e Om

L191¥00¢ Julod juswainses|jy :s|joid



e Sd MURPHY

Joint Venture

C310 THAMES TUNNEL
REPORT

EMPLOYER | CROSSRAIL

eB NO

C310-HTM-C-RGN-CR148-50024

Rev

2.0

TITLE

Monitoring Close-Out Reports relating to Tunnelling Works North Embankment
River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 90
Albert Road Building 171-209 — TM

Form no: C310-HTM-Z-ZFM-CR148-50029 Rev 5.0

Page 26 of 42 Date Printed: 17/04/2015




C310 Thames Tunnel

HocHTIEF il B4

Joint Venture Close Out Report Rev. 2.0
monitoring asset Building Albert Road 171-209
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Building Albert Road 171-209
sensor type: tiltmeter
Chainage:| 89100-89070 | point no.: 3004 1681 - 3004 1684
trigger values:
g8 green: N/A amber: N/A red: N/A
[mm]
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value | point no. comments
baseline 21/11/13 0.00
-1.00 3004 1682
Z0I 11/01
TBM 1 start ZO /01/14 407 .
end 2Ol 16/01/14 éig gggj igii breached not any trigger value
TBM 2 start ZOI 26/04/14 A FIGEE no values available between 23/04/14-29/04/14
3004 1683
end ZOI 30/04/14 égi :ggj igzg breached not any trigger value
-0.70 3004 1682
longterm 18/11/14
gte S/I3Y -0.56 3004 1683
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

For the sensors 30041681 and 30041684 it was agreed not to install due to the fact only to be
placed in a not safe position on the building and located on the far side of the building with no
expected tunnelling influence.

No trigger values for tilt specified.

Under consideration of temperature differences and the achievable accuracy of the system,
HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per

the specifications and drawings.

date / signature: ’/f/a'(/ /1€

print name:

HMIJV project role: Monitoring & Survey Engineer
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€310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset Building Albert Road 211-217
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Building Albert Road 211-217
sensor type: hydrostatic levelling cell (hic)
chainage:| 89040 | point no.: 3004 0771 - 3004 0774
trigger values: #12 N 41! n +18
(i green: ., amber: _ red: o

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 27/02/13 0.00

14/01/14 -0.69 3004 0772
TBM1 |startZOl | 15,0114 | -0.70 | 30040773

17/01/14 -0.79 3004 0772 .

b hed not |
end ZOlI 18/01/14 061 20000773 reached not any trigger value

28/04/14 -0.49 3004 0772
TBM2  IstartZOl \ 590414 | -1.13 | 30040773

01/05/14 -2.53 40772 .

end ZOI 02;05;14 184 :884 8773 breached not any trigger value
—— 18/11/14 -2.25 3004 0772
8 02/10/14 | -2.50 | 30040773
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

The sensor no. 3004 0773 was damaged on 02/10/14 and is was agreed not to replace it due to

the fact that no trend was shown during the last 5 month.

Under consideration of temperature differences and the achievable accuracy of the system,
HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the
specifications and drawings.

date / signature: ey 4/ 15

HMIV project role:

print name:

Monitoring & Survey Engineer
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C310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset Building Albert Road 211-217
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Building Albert Road 211-217
sensor type: tiltmeter
chainage:| 89040 [ pointno.: 3004 0781 - 3004 0784
trigger values:
ve green: N/A mber red: N/A
[mm]

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 08/03/13 0.00
TBM 1 start ZOlI 14/01/14 -2.12 3004 0782A
end 2Ol 17/01/14 -2.34 3004 0782A breached not any trigger value
TBM 2 start ZOI 28/04/14 -1.14 3004 0782A
end ZO| 01/05/14 -0.97 3004 0782A breached not any trigger value
longterm 18/11/14 -3.18 3004 0782A
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system,
HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the

specifications and drawings.

I No trigger values for tilt specified.

date / signature: il,'/u-l,/p,-

HMJV project role:

print name:

Monitoring & Survey Engineer
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C310 Thames Tunnel

Joint Venture Close Out Report Rev. 2.0
monitoring asset TW Pumping Station
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: TW Pumping Station
: sensor type: hydrostatic levelling cell (hlc)
chainage:| 89040 point no.: 3004 0791 - 3004 0799
trigger values: #12 baps F1E d- +18
[mm} gre_n.ﬁlz mber. ‘ re * 18

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-ro.: C310-HTM-Z-STP-CR148-50058
Appendix: ' AAA
monitoring data
date max. value| point no. comments
baseline 08/03/13 0.00
14/01/14 -2.54 3004 0795
TBM1 |startZ0l | 100114 | 081 | 30040793
19/01/14 -2.82 3004 0795 ;
breached not any t I
endZ0l | 50/01/14 | -0.92 | 30000793 TEaEiEa Hok ey HisesTisiie
29/04/14 -3.14 3004 0795
TBM2  IstartZOl | 55 0414 | -1.91 | 30080793
02/05/14 | -2.80 | 30040795 .
b hed not t |
end ZOI 03/05/14 154 3004 0793 reached not any trigger value
-1.91 3004 0795
longterm 18/11/14 039 3004 0793
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk

(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has
no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date

/ signature:

print name:

HMJV project role:

g (o4l 15~

Monitoring & Survey Engi

neer
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C310 Thames Tunnel

HocHTIEF 40 A4

Joint Venture Close Out Report | Rev.2.0

monitoring asset TW Pumping Station
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: TW Pumping Station

sensor type: tiltmeter
chainage:l 89040 | point no.: 3004 0801 - 3004 0802
trigger values:
b green: N/A mber: N// red: N/A
[mm]
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 08/03/13 0.00

TBM 1 start ZOI 14/01/14 0.90 3004 0802A

end ZO| 19/01/14 0.77 3005 0802A breached not any trigger value

TBM 2 start ZOlI 29/04/14 -0.05 3006 0802A

end ZOlI 02/05/14 0.15 3007 0802A breached not any trigger value
longterm 18/11/14 0.64 3008 0802A
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks ] Yes, residual risk

(see comment below)

summary / comments

Under consideration of temperature differences and the achievable accuracy of the system, HMJV has no
concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

No trigger values for tilt specified.

date / signature: — [4,/5 4775

print name:

HMJV project role: Monitoring & Survey Engineer
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AT WSAMURPHY

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 1.0
monitoring asset Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 25 Old Station 1 - Ch89155
sensor type: manual levelling studs
chainage: | 89155 [ point no.: 3004 1771 - 3004 1778
trigger values: +16 q +25
J . .
[mm] green: 16 rea: 95

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 14/11/13 0.00
TBM 1 start ZOI 08/01/14 -0.52 3004 1773
end ZOI 12/01/14 -12.90 | 3004 1773 breached not any trigger value
TBM 2 start ZOI 23/04/14 g2 3004 1776
end ZOI 26/04/14 -10.10 | 3004 1776 breached not any trigger value
longterm 21/11/14 | -17.73 304 1774 breached green trigger value
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date

/ signature:

print name:

HMJV project role:

A tf ot~

Monitoring & Survey engineer




0060 #L0Z 1080 -S8N[EA jusLInd
M SAUP WL ‘SeAjoe Buiiom
[ELIOd UOIM[OOAA YHON O} [eHOd pesjslunid - [duun] sewey] 0}¢ Josloid

..

AN\ NN N\
/ X / &

e
[Frarvoog

]




00'60 7L0Z 10"} S=N[EA JusaLnd
g\ SAUP NG L :SeniAyoe Buryiom
[EHOG UOIMOOM YHON O} [EHOd Pesjstunid - [euun sswey] 0L¢d :1osfold




Distance to TBM [m]

22:Z1 SL0Z°L0°0Z :SenjeA ualng v£:ZL 610Z°10°02 :@leq BEIELD)
¥L0Z'LL'LZ - €£L0Z°0L°LL - L uonels pjO §ZSD - [duun] g Hoday Ing aso|)
[elOd YDIM|OOAL YUON O] [BlLIOd pPE3jSWinjd - [2uuny sswey] gLeD :303loid

20UBISI(] 0187 - INEL @auBisiq

CLLLY00E ——

00:00 1°60°0¢€ 00:00 #1°20°0€ 00-:00 v1'S0'62 00:00 ¥1°€0'8¢ 00:00 ¥L'LO'SE
OO_1I 1 | L L L 1 1 I L 1 \ L Oml

e ey RS S A AR e b A

[ww] uswspes

00l 0¢

€L.1700¢ -julod



L¥iLL YL0T P0'ET SON[EA JuBLIN
ge|S 9SEq UONINIISUCD ‘UoieAeoxa [epod (dAN ‘SAUp [euun} g3 0}ED :SSIAlOE Bupyiom
|BHO YDIMIOOA UHON O} [EHOd Peajsuin|d - [suun] sewey| 0}¢9 osloid

ON

BT

LL9H¥00E




6S:L} $L0C¥0°9C S=N[EA JusLnd

ge|s 9Seq UoNoNJSU0? ‘UoieAeaxa [euod (dMN SALP [auuni g3 01§D :SaRIAloe Buppiom
[EHOJ UOIM|OOM UHON O} [EHOJ Pesjswinid - [auun] sswey 01§D 308loid

,/,, ™ (//
S
SOIpnig Axg
 —-— | _
— | . _
L] Sy o | | el
| |
fo 147 S |
—— __
ml_,ﬂ‘. N -. - -
) wz'|




Distance to TBM [m]

00:00 v1'60°0¢
L i

1211 §L0Z°L0°0Z :SSNJeA JUSLIND 8E:L L §10Z°10°0Z :2)ep
PLOZ'LL'LZ - SLOZ°0L'LL - | UOnES PIO §Z SO - [suun] g3 :oddy INQ 3s0|
[EJOd YDIM[OOA YHON O} [elI0od peajsiunid - jsuuny ssweyy g1ed :3d3foid

80UBISIQ 0187 - gL 3ouessig YLLLYO0E ——

00:00 #1°20°0€ 00:00 ¥1.'S0'62 00:00 ¥L'€0'82 00:00 ¥L'LO'SC 00-:00 €EL'LL¥E
] L 1 1 1 L 1 1 1

00L- .

00l

v.L.L¥00€ 3ulod

[ww] yuswepes



Distance to TBM [m]

LZ:L1 §10Z°L0°0Z :SON|eA JUa4ind 9¢g: 1| GLOZ'L0"0Z :23ep
¥10Z°1LL°1Z - €LOZ°0L°LL - L UOnElS PIO §2 SO - |suun g3 :Hoday InQ 8s0|)
|EHOd YOIM[OOM YLION O} [EOd Peajsuinid - [suunj sswey] g1¢D :30sfoid

souBISIq 087 - gl souelsig ——  9LLL00E ——

00:00 #1°'60°0¢ 00:00 #1L°2Z0°0€ 00:00 ¥1.'G0'6¢ 00:00 ¥1'€0'8C 0000 ¥L°'L0'SC 00-00 EL°LL'PC
L L 1 L 1 i 1 L 1 L L 1

00lL-

08- A

09-

[ww] yuswames

9..1¥00¢ -julod



T T T T
a o |wseot]| o o |zseor]| o 0 |Zos€ob) o o |zoseor]| o o |eogeor| o o |cogcok | coss0r | sisivooe
0 Q LS 201 L 0 GLg2olL 0 L- 18201 8 0 GLE2olL L 0 GLG20L 0 0 71§20l | vLSeol LLL1700E
Q L- c0G'20L L 9] £05'20L L b= £0820L A 0 €08°20L 8 o} £05°201L L l £05°20L | 20S'col 9.L.LL¥00E
ol e 0290l 6] Q cggeolL 0 L= 2c9'e0l L Q £29°€01L L 0 £29°c0L 0 0 €29°'E0L | 229'e0l SLLLY00E
9- - 695°€0} < [t £45°801 - L- vLG°E0L 0 0 9.8°g0L 0 0 GLSE0L 0 0 9/5'g0L | SLS°E€0L YLLLYO0E
olL- ¥is QLL'E0l e- - gLL'E0!L L= L- gLL'eoL Ji= 0 6LL'E0L - b 6LL'E0L ¢} 0 02L'E€0L | OZL'eol €..1¥00E
6- 9- 6LL'E0L L o el 20t L- L= L21'E0L 153 0 82L'E0L ke L= 8cL'e0t Q 0 62L'e0l | 62L'e0L clilrOoe
G- £- 2LL'e0l Er Ji# GLL'E0L e 0 9.LL'e0L - | o 9LL'E0t b= = 9ZL'E0L 0 0 BAL'EOL | LZL'E0L LLL1P00E
StleseaAse) uopenald eLlesad/se) uoness|s aljjesEry5e| uoneAs|s aulleseq/isel uonessla aujgseq/isel UONEAB|E UIEEa/ISE uolieAsja | uonease ON
WOy uoneIAsp W0y Uoieinap W0} uonenap Lol UolRIASD WOl uoneIAsp Wwoly uoneIAep
7102/10/0} #L02/L0/60 ¥102/10/60 ¥102/10/80 7102/10/L0 £102/L1/92 EL/LLEL EIEE)
Buimoljo 9 Bumolio) ‘g Buimoljoy) ‘& Bumolo) ‘g Bumolia) 'z Buimoyo) | auljeseq | Buipeal jo ‘oN
| UolEIS PO 23S0 ‘aInonus
jpuun] ssweyl gLed 1108lo.d
2JNJU3A JUlof
AHdHN W EEEITEC IS s|ge1 Buloyuow




|
- 0 - |eosear] + |+ [soseot| o 0 | l05€0L L05°€0L | 8LL1¥00E
a L |wiczol] o o |wiczor| o - | vigzol v1520L | 2211008
0 L |eoseor| 1 o |togzor| - | toszol 205201 | 9/L1008
£ o |eeeat| e o |eeect| e - |elogoL zzoe0l | szs1vooe
g o |sozeor| @& z- | 8950l 5.5'€0l | wLLLY00E
Pl o leoteot| vi- | o [eoreor| ei- | o [eorear| el- o |zoveor| e- | - |eoreor| zi- | 2 |soreor | ozreor | ezsivoos
ei- | o |cweor]| e- | o |owweor| s- | o |otreor| e- | - [sireor| e- | - |etreor| - | 2 [ziveor | ezreor | zzzivooe
‘- 0o |oceor| & o |ocveor| & o lwreot| - o |reot ), 2 - |veor| o o |zireol | ccreor | wzzivooe
SiasE I8 UONBAS|S auaseqse) UONBAS|E ipesadjss| uonensja BdjesEL sk uonessfe Sujpregpsel uonespe| 3UeSEd fisel uoneaala | uoleasle “ON
LI} UONBIAap Wwol Uonenap 01 UoIBIASR WOJ) UOTRIASD WOl UCHBIAGD LUOJ) UONBIAGD
v102/10/FL v 102/LO/EL vL02/LO/EL 102/10/21 vLoZ/10/11 v10g/10/0L ELLLRL ajep
Buimojios ‘gL Buimoio) | | Bumoljol "gl Bumalio} ‘6 Buimojo) g Buimoljo) 2 auleseq | Buipeal jo ‘oN
| uoness plo 52so ‘aInpnis
|jouun] ssweyl 0LgD :108loud
SINJU3aA JuUlof

AHdHN W T

9|qe1 Buuoyuow




- o |gogeor| o 1- | z0s€0! d 4 ) L0501 | 8L1b00E
- 0o |eiszol| o - | pLs20L viggoL LLLLP00E
L= 0 |LosEoL| - - | L0s'20L 208201 9L.1%00€
- I- |slogol| - I- | 6LO'EOL , 229'e0l §L21¥00€
oL- 1- |eogeol | 6 L- | 295°€0L SLS'E0L ¥LL1Y008
[+ 0 |soLeoL| vlL- 0 |SoLgoL| tL- - |goLeol | €L- 0 |goreot| ¥i- 0 |goreoL| wl- 0 |goreol | ozl'eol €LL1¥00€
el- 0 |stieoL| vi- 1- |sireol| EL- 0 |sileol| €L- 0 |9LLeoL| €L~ 0 |ogtLeol| gi- 0 |9Lleol | ezteol SLLIY008
s 0 |osieoL| 8 | - |oibEdL| £ 0 |ueaL| £ 00 | LZbeoL § 4 0 |oileoL| < 0 | OLL'EOL | ZiL'EOL LLL1100€
4
aujeseq se| uoieas|s aulsseq/jse| uoneas|a auljased/isel uoneas|a auIIaSEq/ASEl uoneas|a SUIRSEQ/ASE| uoneaals auljeseq /1se| uoneaala | uoneAsiz ‘ON
woyj uoneasp woJy uoneirep woy uoneiasp Loy uoneiasp Wwolj uoleinep wolj uoneinap
7102/ L0/0E v L0g/L0/ee 102/10/9L £102/10/61 ¥1.02/10/S 1 102/ L0/yL ELLLYL a1ep
Bumolic) gk Bumolio} £ 1 Buimol|o) ‘gL Buimollo} gL Buimol|o) ¢ | Buimalio) ‘gL aujjeseq | Buipeas jo ‘oN
L UonElS PlO 5250 ‘2Inonis
[puun] sswey] QLED :108loud
2INJU3aA Juior

AHdHNW EEERUEELTS

a|qe} Buojiuow




2 0 |eoseol z | z |eoseorf o | o |zseor| o R o |oosear | soseor | ssivooe
g | 0 glLg'goL c c 91820l o] 0 1520l 0 o} r1S' 2ol 0 o} rLSeol | visz2ol LLLLYOOE
L L £08°20L 8 ! €0S20L "R . LOS'20L L- L L0S'201 a o] 00S’e0t | 205¢oL S.LL1v00E
g~ Q 029°e0L ol 2 0eg'e0l - 0 8L9'E0lL - L 6L9°E01 - o} BL9'EO0L | €29'e0L SL.L¥00E
6- Q 295°E01 8 4 L9G°E0L | OL- 3 SOS'E01 6- (o} 99s'e01 6- o 99g'g0l | ssse0L vLLLPOOE
Gl- 0 coL'eaL | Si- 0 vOL'EQL | Gl- L SOL'EOL | 9L- 0 vOL'E0L | 9lL- 5 YOL'E0L 074 0 ]8 4417008
cl- L 9L1'E0L El- 0 SLL'EAL | <2L- s SLLEQL | FL- L SLI'EOL Y ¥L- 0 vLLUEOL ) vI- L= SLL'E0L | 62L'20L cLiLro0E
L o] 041°g0L L 0 0LL°E0L L= b 0LV EQL 8 0 691°E01L 8- 0 691°€01 8- = 691801 | LZL€0L LLLLPO0E
|
|
aulaseq/ise| UonBASIS auleseq/ise| UoHBASIS aulleseq/ise| uonBASIS auljeseqaise| UoHBAS|e aulesey/ise) uoneAsia auljaseq /ise| uonensie | uonessie ‘ON
woy uohelnsp WoJj uoneinap woy uoneinap waoy uoneinap wolj ucnenap wouj uoneinsp
vloeHvo/ee Y 102/%0/22 +102/v0/60 7102/80/2L vl0z/20/2L 7102/20/90 /LI ajep
Bumoyjo} ‘v2 Buimolio} ‘gg Buimolo) 'zz Bumolo) 1z Bumollo) ‘0z Bumolio) ‘61 auleseq | Bupeas jo ‘oN
| Uolels PIO S280 ‘aimonils
[puun] sswey] 0LED ;108loud

3INJU3A julof

AHdHNNW

d31LHOOH [+

9|qe1 Buucyuow




T [
v~ | L |eoseoL| s- o leoseor| s | o [eogear| o | & |zoseor| z | e |coseor| 0 |soseol | Loseor | sizivoos
L& [ L L0S°20L g 0 _ 905201 B8 ¢} 90SelL 8 - 908201 - + 2 0LS'e0lL L li= 918c0lL | ¥LSeol LLLLY00E
oL- , L cereol Li- # 0 _ g6v'calL 0L~ o cer'gol L= v c6¥ 2oL L= _ g- 96%'201L o] L= 20seol | 2oseol 9..1¥00E
2k- | o oLo'eal cl- 0 0L9’e0L ok o] OL9E0L | <L- e- OLg'E0L 6- “ 9- eL9'e0L g- k= 6L9’E0L | 229'€0L SL.1100E
¥i- | 0 18S'e0t Sl- 0 196°E01 Gi- o] L19S'e0L | ¥L- [ L9G'E01 £l _ E- E9S'E0L 6 b= 99G°E0L | SL5'E0L vLL1LP00E
L= L= 20L'e0L il- 0 £0L°E0L Ll- 0 egL'eal L= L= e0L’eolL alL- m | #OLEOL Sl 0 SOLe0L | Oogh'eot €LL1700€
l- ] b- SLL'E0L gl 0 9LL'e0l gl 0 gLL'e0L El- L- SEL'E0L gl- 9] 9L L'E0L Bl- 0 9LL’E0L | 62L'e0L clLLP00E
8- i 69L°e0L i 0 041801 L 0 0LL'E0L 8 = 0LL'EOL L | 0 0ZL'g0L 4= 0 0LLE0L | LLL'E0L LZLLPO0E
GUjasEg el uoneAs|s 8L jasuc3ee] uoleAa|a QUIRSRA SR uoneAs|e i uonensia Wil uoljeAs|a auliseeq fee| uoneasis | uoneasie "ON
Wolj uoneinap Wwol Uoneinsp woJj uoneinap woJj uonemnap WOl UoleIiAap woJ} Uoneinap
7102/50/20 v102/v0/62 vLOZO/LE v102/0/92 ¥lozivolse v102/0ive SL/LLpL aJep
Bumolio) 0 Buimojio} ‘e Bumolioy ‘gz Bumolloy 42 Bumoyjo) ‘o Bumolio) ‘gz auljaseq | Buipeal jo "oN
L UcielS PIO S280 amnpnygs
jsuun | me.mr._l_. 0 _.mo Mom.—oha

2INUIA JuUIOf

AHdHNW EEEIEECETS a|qel Buloyuouwl




¢ | o |zoseor| o - Jwseot| s |+ [zeseor) s l- |zogeol | o - |zoseot] » | o |eoseor | zoseor | sizivooe
6- Q0 S05 2oL 6" L= S0S20L Vs 8 208201 & 0 905’0l 8- I 908°20L i 0 208201 | vLS 2oL LLLLYOOE
2L Q0 06¥20L | <L- L- 06¥ 201 L= 0 L6¥ 2oL k- 0 Ler'2ol L L- Lev' 2oL oL- 0 c6Y'ZoL | 20520t 9.4 1¥00E
ri- 0 609'E0L | tl- L= 809°E01L gl 0 609°E01 o5 | 0 0lg9'eol gl- L= uLg'sol cl- 0 0L9'E0L | 229'¢0!l SLL1P00E
8L- ¢} 868'60L | 8L- b= 8GS°EOL | 9lI- | o 6SS'E0L Sl- 0 095'e01L Sl- L= 09g'eoL | vi- 0 L9S'€0L | S4S'€0L 4417008
gL- L E0L'E0L | 8L- J= 20L'eol L= 0 |eoreor| Li- 0 |eoleol L)z L c0L'E0l 8l- L- c0L'eol | ogleol €4L1¥00E
ElL- I SLL'EOL | ¥L- Q0 SLLEoL gl 0 SLE'EOL ) €L 0 9LL'eol gl L SLL'E0L vi- 0 SLI'E0L | egle0l cLL1P00E
6- 0 89L°E0L 6- b= 891'e0L 8 f= 691'E0L 8- 0 0LL°e0L 8- 8 6910l B o] 691°€0L | Z21E0L LLLLP00E
auleseq/ise| uCHBARED aulaseq/ise| r—_ aulleseq/ise| UonEAele aulleseq/ise) dijaAse aulaseq/Ise| AR aullaseq Ase| uanensie | voresere .
WO} uoHBIASD woyj uoneinap woy uoneinsp woy uoneinsp wolj uoijeinap WOl UoneIASR
vLog/LL/Le rlogso/ie ©102/L0/62 v102/20/81 ¥102/50/22 v L0E/S0/ L eL/LLTL 3jep
Buimalio) “og Buimolio) ‘s Bumolicy “vg Buimolio) “gg Bumolio} ge Buimalio) *Lg aulaseq | Buipeal jo ‘oN
L uoiess plO 5280 ‘2Injonis
[euunj sswey] QLeD :108lo.d
INJU3A JulOr
AHdHNW EEETEES a|ge1 Buuoyuow




e Sd MURPHY

Joint Venture

C310 THAMES TUNNEL
REPORT

EMPLOYER | CROSSRAIL

eB NO

C310-HTM-C-RGN-CR148-50024

Rev

2.0

TITLE

Monitoring Close-Out Reports relating to Tunnelling Works North Embankment
River Thames - North Woolwich Portal (excl. Store Rd)

APPENDIX 96

CS 26 - Old Station 2 - CH 89120

Form no: C310-HTM-Z-ZFM-CR148-50029 Rev 5.0

Page 32 of 42 Date Printed: 17/04/2015




eI MURPHY

Joint Venture

€310 Thames Tunnel

Close Out Report Rev. 1.0
monitoring asset Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 26 Old Station 2 - Ch89120
sensor type: manual levelling studs
chainage:| 89120 [ point no.: 3004 1781 - 3004 1788
trigger values: 416 d- +25
— green: 16 red: 9e

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 14/11/13 0.00
TBM 1 start ZOI 09/01/14 0.48 3004 1783
end ZOI 13/01/14 -19.32 | 3004 1783 breached green trigger value
TBM 2 start ZOI 25/04/14 -1.65 3004 1786
end ZOI 27/04/14 | -12.43 | 3004 1786 breached not any trigger value
longterm 21/11/14 -21.04 | 3004 1783 breached amber trigger value
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks a Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable

accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date / signature:

print name:

HMJV project role:

Ao 2 ¢S

Monitoring & Survey engineer
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Joint Venture

€310 Thames Tunnel

Close Out Report Rev. 1.0
monitoring asset Old Station Museum
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 27 Old Station 3 - Ch89075
sensor type: manual levelling studs
chainage:[ 89075 | point no.: 3004 1791 - 3004 1797
trigger values: o +12 d: +18
— green: 12 red: 18

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 17/11/13 0.00
TBM 1 start ZOl 12/01/14 0.70 3004 1794
end ZOI 16/01/14 -10.93 | 3005 1794 breached not any trigger value
TBM 2 start ZOlI 27/04/14 0.13 3006 1796
end ZOI 30/04/14 -5.40 3007 1796 breached not any trigger value
longterm 21/11/14 -11.21 3008 1794
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks 0 Yes, residual risk
‘ (see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature: t'?'/ /)
£ed]iprs—

print name:

HMJV project role:

Monitoring & Survey engineer
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Joint Venture

€310 Thames Tunnel

Close Out Report Rev. 1.0
monitoring asset TW Pumping Station
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 28 Pumping Station
sensor type: manual levelling studs
chainage:| 89055 [ point no.: 3004 1801 - 3004 1806
trigger values: 412 " +18
[mm] green: 12 red: 18

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 14/11/13 0.00
TBM 1 start ZOI 14/01/14 -1.00 3004 1804
end ZOI 17/01/14 -7.65 3005 1804 breached not any trigger value
TBM 2 start ZOlI 28/04/14 -0.01 3006 1806
end ZOI 01/05/14 | -5.70 3007 1806 breached not any trigger value
longterm 21/11/14 -5.50 3008 1804
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks M Yes, residual risk
(see comment below)

summary / comments

and drawings.

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

date

HMJV project role:

/ signature:

print name:

AU 1) 6ot s

Monitoring & Survey engineer
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PN HocHTIEF /1420 R 4

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 1.0
monitoring asset Albert Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Albert Road - 2
sensor type: manual levelling studs
chainage:| 89070-88820 | point no.: 3004 1511 - 3004 1541
trigger values: +12 - +15 . +18
(mm] green: . amber: red: o

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 01/10/13 0.00
12/01/14 0.00 3004 1511
16/01/14 0.65 30041523
tart ZOI
I T 20/01/14 | 076 | 30041537
24/01/14 0.50 30041540
31/01/14 4.69 3004 1511
31/01/14 -0.39 30041523 ;
d breached tri I
end ZOI 31/01/14 0.59 30041537 re not any trigger value
31/01/14 1.07 30041540
27/04/14 3.28 3004 1511
01/05/14 -0.92 30041523
Z0l
L 05/05/14 | -0.62 | 30041537
09/05/14 -3.56 30041540
01/05/14 3.60 3004 1511
05/05/14 -1.06 30041523 ;
I breached not any t rvalu
endZ0l | 19/0s/14 | -0.20 | 30041537 nokany triggervaiue
19/05/14 -6.08 30041540
1.23 30041523
longterm 13/11/14 3.01 30041537
2.57 30041540
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0O Yes, residual risk
(see comment below)

summary / comments

Due to reinstatement works of the curbstones on Albert Road, Point nos. 30041511-30041521 were

destroyed on 02/05/2014.

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date

/ signature:

print name:

HMJV project role:

0210212015

Monitoring & Survey engineer
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€310 Thames Tunnel

HocHTIEF il A 4

Joint Venture Close Out Report Rev. 1.0
monitoring asset TW Store Road Sewer
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 31 Store Road Sewer West
sensor type: manual levelling studs
chainage: | 89000 [ point no.: 3004 1851 - 3004 1857
trigger values: o #12 : " +18
] green: red:
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date makx. value| point no. comments

baseline 16/12/13 0.00

TBM 1 start ZOI 17/01/14 -0.48 3004 1854

end ZOI 20/01/14 -4.35 3004 1854 breached not any trigger value

TBM 2 start ZOI 30/04/14 -2.92 3004 1856

end ZOlI 03/05/14 -4.16 3004 1856 breached not any trigger value
longterm . 21/11/14 -2.87 3004 1856
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk

(see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings.

date / signature:

print name:

HMJV project role: Monitoring & Survey engineer
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C310 Thames Tunnel

AT WSAMURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset Area Factory Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-ST004-70003
name of monitoring section: CS 32 Factory Road 1 - Ch88970
sensor type: manual levelling studs
chainage:l 88970 | point no.: 3004 1861 - 3004 1864
trigger values: +12 +18
green: . red:
[mm] -12 18
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value | point no. comments
baseline 16/12/13 0.00
TBM 1 start ZOI 18/01/14 -2.40 3004 1864
end ZOI 21/01/14 -6.19 3004 1864 breached not any trigger value

breached amber trigger value,

TBM 2 start ZOI 01/05/14 -15.88 3004 1864 reported and reviewed during SRG and CTC
no further action required

breached amber trigger value,

end ZOI 04/05/14 -16.03 3004 1864 reported and reviewed during SRG and CTC
no further action required

breached amber trigger value,

longterm 21/11/14 -16.13 3004 1864 reported and reviewed during SRG and CTC
no further action required

No residual risk
Evaluation of any potential since the Works have been completed by HMIV

residual risks n Yes, residual risk
(see comment below)

summary / comments

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications and
drawings.

date / signature: ,g,/ ,)z,/ e

print name:

HMIJV project role: Monitoring & Survey engineer
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€310 Thames Tunnel

AT A MURPHY

Joint Venture Close Out Report Rev. 2.0
monitoring asset Area Factory Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: Geotechnical Cross Section 4

manual levelling studs

sensor type: ; i
piezometer, inclinometer and extensometer

chainage:[ 88970 [ point no.: 3004 1621 - 3004 1625
trigger values: +12 +18
[mm] green: ., red: 18
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

max. value

date point no. comments
surface level
baseline 14/11/13 0.00
TBM 1 start ZOI 18/01/14 -2.12 3004 1622
end ZOI 21/01/14 -9.86 3004 1622 breached not any trigger value

-12.70 3004 1623

7 14
TBM2  |startzol 01/05/ -5.18 | 3004 1624

end ZOI 05/05/14 :1;?40 3332 12;3 breached not any trigger value

-22.26 3004 1622

longterm 21
Bt 114 -18.41 3004 1623
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks O Yes, residual risk

(see comment below)

summary / comments

The Geotechnical Cross Section 4 depends out of 3no. extensometer (3004 1622 - 3004 1624), 1no inclinometer
(3004 1625 and 3004 1626) and 1 no piezofneter (3004 1621) - on every loction of the in-ground instruments is
also a precise levelling surface point, excepting on the piezometer because of the position of that instrument
located in Factory Road and covered with tarmac.

The accuracy of the extensometer readings of approx. 2mm causes the fluctuation of the measured values.
Under consideration of temperature differences, the surrounding ground condition and the achievable accuracy
of the measurement, HMJV has no concern to cease the monitoring.

The rate of change in the monitoring data is less than the required standards as per the specifications and
drawings.

date / signature: 17 /‘,,(// 15

print name:

HMJV project role: Monitoring & Survey engineer
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gesd:ges4.2 - A Axis Cumulative
Initial survey: 16/01/2014 14:58
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PROJECT: C310

SITE: NWP

INSTALLATION: GCS 4 - Inclinometer 2
COMPANY: HMJV

CLIENT: Crossrail

NOTE: Crossrail

C310 - HMJV  ~

Tunneldrive PP - NWP
Geotechnical Cross Section 4
Inclinometer

3004 1625
Page 1



gcsd:gesd.1 - A Axis Incremental
Initial survey: 15/01/2014 15:43
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PROJECT: C310

SITE: NWP

INSTALLATION: GCS 4 Inclinometer 1
COMPANY: HMJV

CLIENT: Crossrail

NOTE: Crossrail

C310 - HMJV

Tunneldrive PP - NWP
Geotechnical Cross Section 4
Inclinometer

3004 1626 -

Displacement (mm)

Page 2
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PN nocHTIEF Ll A 4

C310 Thames Tunnel

Joint Venture Close Out Report | Rev. 2.0
monitoring asset Area Factory Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70003
name of monitoring section: CS 33 Factory Road 2 - Ch88935
sensor type: manual levelling studs
chainage:| 88935 point no.: 3004 1871 - 3004 1877
trigger values: - +12 d: +18
[ivirmi] green: | red: g

reference document for trigger values:

Management Plan for Control of Ground Movement

Evaluation of any potential
residual risks

since the Works have been completed by HMJV

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 16/12/13 0.00
-1.95 3004 1874
20/0
TBM 1 start ZOI /01/14 155 3004 1875
=8 1: :
end ZOI 23/01/14 ig; iggj 12;: breached not any trigger value
-4.53 3004 1874
t 14
TBM 2 start ZOI 03/05/ 1.02 3004 1877
-4.71 3004 1874
breached not trigger val
end ZOI 06/05/14 147 o4 1877 ached not any trigger value
-8.93 3004 1873
term 1/11/1
long 2111114 1 © 54 | 3004 1874
No residual risk

O

Yes, residual risk
(see comment below)

summary / comments

datatable for more details.

change per annum).

date

/ signature:

print name:

HMJV project role:

lGleoyl ts

Due to different site activities some of the points were damaged/destroyed and also reinstalled. See

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications
and drawings (only point 3004 1873 of the remainig points of the cross section is exceeding the 2mm

Monitoring & Survey engineer
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57HQCHT|EE MURBHY

Joint Venture

C310 Thames Tunnel

Close Out Report Rev. 2.0

monitoring asset

Area Factory Road

reference monitoring drawing:

C310-HTM-C-DWG-CR146-5T004-70003

name of monitoring section:

CS 34 Factory Road 3 - Ch88900

sensor type: manual levelling studs
chainage:l 88900 point no.: 3004 1881 - 3004 1887
) trigger values: +12 +18
[mm] green: red: Py 4

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments

baseline 16/12/13 0.00
TBM 1 start ZOIl 22/01/14 -1.32 3004 1886

end ZOI 25/01/14 -2.54 3004 1886 breached not any trigger value
TBM 2 start ZOI 05/05/14 -0.97 3004 1887

end ZOI 08/05/14 2.59 3004 1887 breached not any trigger value
longterm 21/11/14 -6.29 3004 1881

Evaluation of any potential
residual risks

No residual risk
since the Works have been completed by HMJV

L]

Yes, residual risk

(see comment below)

summary / comments

datatable for more details.

and drawings.

Due to different site activities some of the points were damaged/destroyed and also reinstalled. See

Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

date

/ signature: I'Floy) s~

print name:

HMIV project role: Monitoring & Survey engineer
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€310 Thames Tunnel

AT SdMURPHY

Joint Venture

Close Out Report

Rev. 2.0

monitoring asset

Area Factory Road / TW Henley Road

reference monitoring drawing:

C310-HTM-C-DWG-CR146-5T004-70003

name of monitoring section:

CS 35 Factory Road 4 - Ch88870

sensor type: manual levelling studs
chainage:| 88870 | point no.: 3004 1891 - 3004 1897
trigger values: ¥ +18
[mm] green: 19 red: A8

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
baseline 16/12/13 0.00
TBM 1 start ZOI 23/01/14 -1.98 3004 1895
end ZOlI 27/01/14 -7.44 3004 1895 breached not any trigger value
TBM 2 start ZOI 06/05/14 -4.33 3004 1897
end ZOI 11/05/14 -2.83 3004 1897 breached not any trigger value
longterm 21/11/14 -13.82 3004 1895
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks n Yes, residual risk
(see comment below)

summary / comments

Due to different site activities some of the points were damaged/destroyed and also reinstalled. See
datatable for more details. It wasn't possible to reinstall point 3004 1894.
The maximum deflection ratio was observed on 27.08.2014 with a ratio of 1:1023. (3004 1894 - 3004
1895 - 3004 1896) - no TW trigger breached (TW alert value 1:1000).
Under consideration of temperature differences, the surrounding ground condition and the achievable
accuracy of the measurement, HMJV has no concern to cease the monitoring.
The rate of change in the monitoring data is less than the required standards as per the specifications

and drawings.

date / signature:

HMJV project role:

print name:

I ol 1<

Monitoring & Survey engineer
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