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Monitoring Close-Out Reports relating to Tunnelling Works

U= Plumstead Portal — Woolwich Station Box - North Woolwich Portal (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

-Settlement-time plot and/or monitoring data spreadsheets

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
\./ Start ZOI Red Box identifying TBM
Point —" Zone Of Influence (ZOI)
closest to
tunnel
crown - End ZOlI

Passing of TBM 2:

\‘/

Point —

closest to
tunnel
crown
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- 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

—

N

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.

2.0 REFERENCE DOCUMENTS

MPCGM C310-HTM-Z-STP-CR148-50058 Rev.15.0
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 Overall Register / Close out report
Appendix 01 - 03 Not in use
Appendix 04 CS1 — Crane Platform / Headwall
Appendix 05 CS2 — Crane Platform / Headwall
Appendix 06 White Hard Road Bridge — HLC
Appendix 07 White Hard Road Bridge — TM
Appendix 08 White Hard Road
Appendix 09 Cathedral Substation — HLC
Appendix 10 Cathedral Substation — TM
Appendix 11 Cathedral Substation — Lev.St.
Appendix 12 CS1-0Id Coal Yard
Appendix 13 CS2 - 0Old Coal Yard
Appendix 14 CS3 - 0ld Coal Yard
Appendix 15 CS4 - Old Coal Yard
Appendix 16 APB Sidings — Old Coal Yard
Appendix 17 Cross Passage 19
Appendix 18 Geotechnical Cross section 1
Appendix 19 Southern Outfall Sewer 1
Appendix 20 Southern Outfall Sewer 2
Appendix 21 Southern Outfall Sewer 3
Appendix 22 Southern Outfall Sewer Pumping station
Appendix 23 Southern Outfall Sewer Extensometer
Appendix 24 CS5 — Pettman Crescent Bridge — Lev.St.
Appendix 25 Pettman Crescent Bridge — HLC
Appendix 26 Royal Mail
Appendix 27 McDonalds
Appendix 28 CS6 — Bus Garage
Appendix 29 Bus Garage — HLC
Appendix 30 Bus Garage - TM
Appendix 31 CS7 — Pettman Crescent + Subway
Appendix 32 SOS Plumstead Road south
Appendix 33 SOS Plumstead Road North
Appendix 34 SOS Plumstead Road Extensometer
Appendix 35 Cross Passage 18
Appendix 36 Gateway Business Centre
Appendix 37 CS8 — Signature Industries
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Appendix 38 Signature Industries
Appendix 39 Geotechnical Cross Section 2
Appendix 40 CS9 — Wall Marshgate Path
Appendix 41 Wall Middle Gate House
Appendix 42 Wall Plumstead Road
Appendix 43 Middle Gate House — HLC
Appendix 44 Middle Gate House — Tiltmeter
Appendix 45 DLR Up Line Tunnel
Appendix 46 DLR Down Line Tunnel
Appendix 47 CS10 - Footpath MGH to Plumstead Road
Appendix 48 CS11 -1/0O Centre
Appendix 49 I/O Centre Building
Appendix 50 I/O Centre Car Park
Appendix 51 CS12 — Cornwallis Road
Appendix 52 CS13 — 1200BH Sewer WSB
Appendix 54 CS15 — BH Hoarding
Appendix 55 Verbrueggens House
Appendix 56 CS16 — Footpath Royal Arsenal
Appendix 57 CS17 — Footpath Royal Arsenal
Appendix 58 Main Guard House — hydrostatic levelling cells
Appendix 59 Main Guard House — tiltmeter
Appendix 60 Royal Brass Foundry — hydrostatic levelling cells
Appendix 61 Royal Brass Foundry - tiltmeter
Appendix 62 Listed Wall Royal Arsenal
Appendix 63 CS18 — Warren Lane
Appendix 64 Hotel building
Appendix 65 CS19 — Warren Lane Car park
Appendix 66 CS20 — Warren Lane Car park
Appendix 67 CS21 — Warren Lane Car park
Appendix 68 CS22 — Warren Lane roundabout
Appendix 69 Warren Lane Car park EB
Appendix 70 Warren Lane Car park WB
Appendix 71 Warren Lane Car park Shallow datums
Appendix 72 CS23 - south side retaining walls footpath
Appendix 73 Southside retaining walls prisms
Appendix 74 - 98 Not in use

Appendices 99 - 104  Store Road Sewer
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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 Celi 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

Close Out Report - processing status

date: 07/02/2015
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C310 Thames Tunnel

JOINt venure Close Out Report Rev. 3.0
monitoring asset Crane Platform / Headwall (Plumstead Portal)
reference monitoring drawing: C310-HTM-C-DWG-CR148-PT005-50010
name of monitoring section: CS1 - Craneplatform / Headwall
sensor type: manual levelling studs
chainage:l 91800 point no.: 3004 0381- 3004 0385
trigger values: +14
Brixen.
[mm] K
reference document for trigger values: Management Plan for Cantrol of Ground Movement
EB-no.: C310-HTM-Z-5TP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments

baseline 13/12/12 0.00

TBM 1 start 20| 09/01/13 -1.00 3004 0381

end Z0I| 22/01/13 -1.20 3004 0381 breached not any trigger value

TBEM 2 start 201 19/05/13 -0.08 3004 0383

end ZO| 26/05/13 -1.65 3004 0383 hreached not any trigger value

last reading post tunneling,
Cross section not longer measurable due to the
longterm 23/07/13 -7.03 3004 0383 points were destroyed by crane operations.
Recorde value for Point 3004 0383 is due to the
gcrane operations,

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

Some of the points were always covered due to crane operation which have started in Oct. 2012,

With the start of TBM 2, the crane platform was re-constructed and therefor all points where

new installed and re-baselined at 17.05.2013

All points were destroyed after 23.07.2013 due to crane operation.

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 up to the time when the instrumentations have been destroyed.

date / signature:

Lylotf 1§

print name:

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

Jaint venuire Close Out Report Rev. 3.0
monitoring asset Crane Platform / Headwall (Plumstead Portal)
reference monitoring drawing: C310-HTM-C-DWG-CR148-PTC05-50010
name of monitoring section: €52 - Craneplatform / Headwall
sensor type: manual levelling studs
chainage:| 91800 [ point no.: 3004 0391- 3004 0395
trigger values:
[mm]
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: 310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| pointno. comments

baseline 13/12/12 0.00

TeM 1 start ZOI 10/01/13 -0.67 3004 0392

end 20| 07/03/13 -4,68 3004 0392 breached not any trigger value

T8M 2 start ZOI 20/05/13 0.30 3004 0393

end 20| 27/05/13 -3.79 3004 0393 breached not any trigger value

last reading post tunneling, Cross section not

longterm 23/07/13 -4.57 3004 0392 | longer measurable due to the fact that the points
were destroyed during crane operations

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

Some of the points were always covered due to crane operation which have started in Oct. 2012.

Point 3004 0391 was destroyed directly after baseline reading, and not possible to re-install during TBM 1
operation.

With the start of TBM 2, the crane platform was re-constructed and therefore all points were

new installed and re-baselined at 17.05.2013.

All points were destroyed after 23.07.2013 due to crane operation,

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 up to the time when the instrumentations have been destroyed.

date / sighature: _/;//0 iLAL

print name:

HMIV project role: Monitoring & Survey engineer
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€310 Thames Tunnel
HOCHTIEF
Joint venture Close Out Report Rev. 4.0
monitoring asset White Hard Road Bridge
reference monitoring drawing: C310-HTM-C-DWG-CR148-PTO05-50010
name of monitoring section: White Hard Road Bridge
sensor type: Hydrostatic Levelling Cell
chainage:| 91760 [ pointno.: 3004 0181- 3004 0190
trigger values!: rG
gieen:
[mm]
reference document for trigger values: Management Plan for Contral of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. vaiue | point no. comments
The Reference point for the HLC system
i 29
haseline /08/12 0 WY 0151
16/01/13 -0.05 3004 0186
TBM tart ZO|
1 > 20/01/13 0.86 | 30040185
end 2O 28/01/13 -6.09 3004 0186
29/01/13 -0.35 3004 0185
24/05/13 -7.33 3004 0136
t |
TBM 2 start 2O 25/05/13 | -1.20 | 30040185
29/05/13 -7.76 3004 01R6
end ZOI
30/05/13 -1.76 3004 0185
13/07/13 -7.44 3004 0186
longterm 13/07/13 -1.54 3004 0185 last reading post tunneling,
13/09/13 4,72 3004 0186 Cross section not longer measurable
13/09/13 -1.05 3004 0185
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks [ Yes, residual risk
(see comment helow}
Isummary / comments
As of 13.07.2013 a daily influence of solar radiation due to the removal of the ballast and the cover of the sensors can be
observed for the points 3004 0186-3004 0190. In the late afternoon the settfement values go up to +10 mm high and in the early
marning hours on 10mm down. The points are all on the eastern side of the bridge. An influence of solar radiation is not
dismissed, especially since the phenomenon of fluctuation of + /-10mm is not observed on the westarn side of the bridge. The
stable data / trend for the points on the western side of the bridge are indicating the same for eastern side due to the fact that
the trends of both sides showed also simlar behaviour before that phenomenon.
After the 13.09.2013 the system was decommissioned in conjuction with the Cathedral Substation monitoring system were this
systemn was linked to and the power supply was delivered from.
Under consideration of temperature differences, the surrounding ground condition and the achievable accuracy of the
measurement, HMIV 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 decommissioned.

date / signature:

print name:

HMIV project role: Monitaring & Survey engineer
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