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HOCHTIEF C310 THAMES TUNNEL

Joint Venture REPORT
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TITLE Monitoring Close-Out Reports for Thames Water assets relating to Tunnelling
Works Plumstead Portal — Woolwich Station Box — South of River Thames

1.0

INTRODUCTION

The purpose of this report is to compile the individual Thames Water 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

- 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

\Q/ s« Stait ZOl Red Box identifying TBM

Point _—~ Zone Of Influence (ZOlI)
closest to -

tunnel :

crown !_End Z0l

Passing of TBM 2:

Point —

closest to
tunnel
crown

- Start and end date of relevant construction activity (other than TBM-Drive), where applicable.
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- 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 that also focus on Thames Water specific requirements:

o Deflection ratio for surface monitoring (e.g. ground studs) to be presented if settlements are more
than 10mm.

¢ Movements at shallow datum to be checked with the similar movement trend as the monitoring on
the surface.

e where applicable, a note stating that the rate of change in monitoring data to be less than 2mm
per annum (suggesting simple settlement-time curves to demonstrate that the settlement is of no
further concern).

e Reasons or explanations to be provided for no requirement to continue monitoring.

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

Appendix 120 contains an overview of the rate of change for monitoring points, relating to TW assets. The
table shows the rate of change per annum (partially pro-rated).
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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

3.0 APPENDICES
00 Overall Register / Close out report

08 White Hard Road

19 Southern Outfall Sewer 1
20 Southern Outfall Sewer 2
21 Southern Outfall Sewer 3

22 Southern Outfall Sewer Pumping Station

23 Southern Outfall Sewer Extensometer

32 SOS Plumstead Road South

33 SOS Plumstead Road North

34 SOS Plumstead Road Extensometer
42 Wall Plumstead Road

50 I/O Center Car Park

51 CS12 - Cornwalis Road

65 CS 19 - Warren lane Car park
66 CS 20 - Warren lane Car park
67 CS 21 - Warren lane Car park
68 CS 22 - Warren lane roundabout
69 Warren lane Carp ark EB

70 Warren lane Car park WB

71 Extensometer Warren lane Car park

120 overview of rate of change for monitoring of TW assets South of River Thames
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Close Out report: processing status last update: 13/11/2014
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 - approx. 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 Outfall Sewer 2 Levelling Studs 13.03.2013 19.06.2013
2 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
'ﬁ 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
(A 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
,g 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
aé 34 SOS Plumstead Road Extensometer Extensometer 20.04.-06.05.2013 20.07.-04.08.2013
e 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 removal of last props - approx. Mar. 2015
Box




53 Building 11 Hydrostatic Levelling Cell 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
§ 76 CS Pier Road Levelling Studs 12.12.2013 17.04.2014
§ 77 Old Station Museum Hydrostatic Levelling Cell 12.-14.12.2013 17.-19.04.2014
S 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
_§ 82 Geotechnical Cross Section 3 Levelling Studs 07.01.2014 23.04.2014
‘5 83 CSTRM Levelling Studs 07.01.2014 23.04.2014
= 84 TRM Carpark Levelling Studs 09.01.-15.01.2014 24.-30.04.2014
; 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
E 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
b 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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ARG ad MURPHY

C310 Thames Tunnel

Joint Venture Close Out Report Rev. 4.0
monitoring asset White Hart Road ‘
reference monitoring drawing: C310-HTM-C-DWG-CR148-PT005-50010
name of monito;ing section: White Hart Road N
sensor type: manual levelling studs
chainage:| 91760 | point no.: 3004 0401- 3004 0407
trigger values: : 414 : +17 " +71
[mm] green. 14 amb 17 rea: 1

reference document for trigger values:

Management Plan for Control of Ground Movement

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
i
date max. value| point no. comments
. 10/01/2013
baseline 21/01/2013 0.00
TBM 1 start ZOI 18/01/13 -0.90 3004 0401
end ZOI 29/01/13 -2.11 3004 0401 breached not any trigger value
TBM 2 start ZOI 25/05/13 0.08 3004 0403
end ZOI 30/05/13 -4.48 3004 0403 breached not any trigger value
last readi tt ling,
longterm 06/06/13 | -4.66 | 3004 0403 -ading post tunneling
i Cross section not longer measurable
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

Baseline reading for 3004 0401-0404 prior to TBM start on 10.01.2013
Baseline reading for 3004 0405-0407 on demand from CRL on 21.01.2013
Points 3004 0401-0404 digged out due to removal of ballasting the road.

No further Thames Water monitoring requirement on 381 and 457 sewer, due to the fact that sewers

were renewed.

date / signature: F/0312,05

print name:

HMJV project role:

Monitoring & Survey engineer
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e nad MURPHY

Joint Venture

C310 THAMES TUNNEL
REPORT

EMPLOYER

CROSSRAIL | eBNO

C310-HTM-C-RGN-CR148-50023

Rev

2.0

TITLE

Monitoring Close-Out Reports for Thames Water assets relating to Tunnelling
Works Plumstead Portal — Woolwich Station Box — South of River Thames

APPENDICES 19

Southern Outfall Sewer 1

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

AR WESAMURPHY

Joint Venture Close Out Report Rev. 4.0
monitoring asset Southern Outfall Sewer (SOS) + Pumpstation
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70001
name of monitoring section: Southern Outfall Sewer (S0S) 1
sensor type: manual levelling studs
chainage:| 91470 | point no.: 3004 0501 - 3004 0509
trigger values: cen: +12 ' . 15 " +18
Y] green: . ber: ¢ red: o
reference document for trigger values: Management Plan for Control of Ground Movement
EB-no.: C310-HTM-Z-STP-CR148-50058
Arpendix: AAA

monitoring data

date max. value| point no. comments
baseli 12/12/2012 0
aseline 12/01/2013 0

TBM 1 start ZOI 10/03/13 0.29 3004 0503

end Z0I 14/03/13 -1.75 3004 0503 breached not any trigger value

TBM 2 start ZO| 18/06/13 -2.59 3004 0507

end 2Ol 20/06/13 -4.61 3004 0507 breached not any trigger value

last reading post tunneling,

| 7.
ongterm t6/02/14 R 30040508 Cross section not longer measurable

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

Several point where destroyed,reinstated and re-baselined during the time of monitoring.

Overall, none of the points reached any trigger values.

Over a period of approx. 6 month after TBM tunneling (TBM2) further settlement of

approx. 2-3mm was observed.

All points (including shallow datums) were desroyed due to Road reinstatement done by Others, shortly
after last readings taken Feb 2014,

Shallow datums demonstrate rate of change within specifications. Therefore C310 (HMJV & CRL) agreed
to not reinstate and not continue monitoring.

date / signature: 37/05'/80 5

print name:

HMIJV project role: Monitoring & Survey engineer
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TITLE
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Works Plumstead Portal — Woolwich Station Box — South of River Thames

APPENDIX 20

Southern Outfall Sewer 2
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C310 Thames Tunnel

e n=ad MURPHY

Joint Venture Close Out Report Rev. 4.0
monitoring asset Southern Outfall Sewer (SOS) + Pumpstation
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70001
name of monitoring section: Southern Outfall Sewer (SOS) 2
sensor type: manual levelling studs
chainage:| 97450 | point no.: 3004 0511 - 3004 0512,
trigger values: _#12 L +1! i 118
o green: . | nber: red: g
reference document ior trigger values: Management Plan for Control of Ground Iviovement
EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA

monitoring data

date max. value| point no. comments
baseli 12/12/2012 0
aseline 12/01/2013 0

TBM 1 start 20| 12/03/13 0.92 3004 0513

end ZOI 16/03/13 -1.96 3004 0513 breached not any trigger value

TBM 2 start ZOl 18/06/13 -0.42 3004 0517

end ZOI 22/06/13 -1.86 3004 0517 breached not any trigger value
last reading post tunneling,
longterm 07/02/14 | 733 | 30040516 ading post tnneting
Cross section not longer measurable
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks 0 Yes, residual risk

(see comment helow)

summary / comments

Several point where destroyed and re-haselined during the time of monitoring.

Overall, none of the points reached any trigger value.

All points (including shallow datums) were desroyed due to Road reinstatement done by Others, shortly
after last readings taken Feb 2014,

Shallow datums demonstrate rate of change within specifications. Therefore C310 (HMJV & CRL) agreed
to not reinstate and not continue monitoring.

date / signature: 27/(‘ 3/ 2

print name:
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HocHTIEF [/l 04

Joint Venture

€310 Thames Tunnel

Close Out Report Rev. 3.0

monitoring asset

Southern Outfall Sewer (SOS) + Pumpstation

reference monitoring drawing:

C310-HTM-C-DWG-CR146-5T004-70001

name of monitoring section:

Southern Outfall Sewer (SOS) 3

sensor type:

manual levelling studs

chainage:l

91430

| point no.:

3004 0521 - 3004 0529

trigger values:

[mm]

+12

T EeR:
g 43

+18
red: s

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 12/01/13 0.00
TBM 1 start ZOlI 14/03/13 0.36 3004 0523
end ZOI 19/03/13 -0.60 3004 0523 breached not any trigger value
TBM 2 start ZOI 20/06/13 -0.41 3004 0527
end ZOI 23/06/13 -0.89 3004 0527 breached not any trigger value
last reading post tunneling,
longterm 07/02/14 -2.37 3004 0527 .
Cross section not longer measurable
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

Several point where destroyed and re-baselined during the time of monitoring.
Overall, none of the points reached any trigger value.
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: U-if/b///s‘

print name:

HMJV project role:

Monitoring & Survey engineer
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working activities: TBM drive, portal excavation, construction base slab, lining walls and gro

Project: C310 Thames Tunnel - Plumstead Portal to North Woolwich Portal
current values: 14.03.2013 07:58
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HocHTIEF LA 4

Joint Venture

€310 Thames Tunnel

Close Out Report

Rev. 3.0

monitoring asset

Southern Outfall Sewer (SOS) + Pumpstation

reference monitoring drawing:

C310-HTM-C-DWG-CR146-5T004-70001

name of monitoring section:

Southern Outfall Sewer Pumping Station

sensor type:

manual levelling studs

chainage: | 91450 | point no.: 3004 0541 - 3004 0552
trigger values: +12 +18
[F¥ifi) green: red: 8

reference document for trigger values:

Management Plan for Control of Ground Movement

(see comment below)

EB-no.: C310-HTM-Z-STP-CR148-50058
Appendix: AAA
monitoring data
date max. value| point no. comments
b i 12/12/2012 0
aseine 12/01/2013 0
TBM 1 start ZOI 11/03/13 0.94 3004 0541
end ZOlI 15/03/13 -2.66 3004 0541 breached not any trigger value
TBM 2 start ZOI 19/06/13 -1.28 3004 0549
end ZOl| 23/06/13 -0.88 3004 0549 breached not any trigger value
longterm 07/02/14 -3.61 3004 0542
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.

Overall, none of the points reached any trigger value.
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:

print name:

HMJV project role:

oflol /s

Monitoring & Survey engineer
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€310 Thames Tunnel

PN HocHTIEF Ll B4

Joint Venture Close Out Report Rev. 3.0
monitoring asset Southern Outfall Sewer (SOS) + Pumpstation
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70001
name of monitoring section: Southern Outfall Sewer Pumping Station
sensor type: Extensometer
chainage:| 91410/ 91460 | point no.: 3004 0553 - 3004 0554
trigger values: +12 +18
reen: - d:
[iif) green: ., red: g
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
basali 30/01/2013 0
HERIne 07/02/2013 0

TBM 1 start ZO| 14/03/13 0.57 3004 0554

end ZOI 22/03/13 0.38 3004 0554 breached not any trigger value

TBM 2 start ZO| 19/06/13 0.10 3004 0553

end ZOlI 22/06/13 0.55 3004 0553 breached not any trigger value
-0.60 3004 0553
PHBLErn 07/02/14 | © .3 04 | 3004 0554
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks 0O Yes, residual risk

(see comment below)

summary / comments

Both of the points were destroyed direct after installation, and point 3004 0553 a 2nd time on 22.05.
and new baselined 15.06.2013

Overall, none of the points reached any trigger value.

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.

Monitoring data shows that shallow datum movements behaved similar to those on the surface.

date / signature: zz/. //?‘) v

print name:

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

gH_obHTIE; MURPHY

Joint Venture Close Out Report Rev. 4.0
monitoring asset Southern Outfall Sewer under Plumstead Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70001
name of monitoring section: SOS levelling studs Plumstead Road South
sensor type: manual levelling studs
chainage:| 90600 - 91100 | point no.: 3004 0661 - 3004 0697
trigger values: — 12 i +18
een: :
[mm] SRR g ¥
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 25/02/13 0.00
04/04/13 0.71 3004 0661

TBM 1 start ZOI 16/04/13 -0.30 3004 0679
30/04/13 0.26 3004 0697
07/04/13 -0.62 3004 0661

end ZOI 22/04/13 -0.55 3004 0679 breached not any trigger value

04/05/13 0.65 3004 0697
09/07/13 1.45 3004 0661

TBM 2 start ZOI 17/07/13 -1.06 3004 0679
30/07/13 0.74 3004 0697
11/07/13 1.45 3004 0661

end 20| 22/07/13 -1.62 3004 0679 breached not any trigger value

02/08/13 -0.23 3004 0697
10/03/15 -1.44 3004 0661

longterm 10/03/15 -1.09 3004 0679
13/11/13 -0.40 3004 0697

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

After passing with the first TBM it was jointly agreed beteeen Thames Water, CRL and HMJV to continue monitoring only for the points
3004 0677 - 3004 0697 during and after 2nd TBM drive.

The points 3004 0693 - 3004 0697 were damaged after the 13.11.2014 due to road works (curb stone renewal).

Overall, none of the points reached any trigger value.

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 ings.

date / signature: | o3 20 ts

print name:

HMIV project role: Monitoring & Survey engineer
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C310 Thames Tunnel

e A MUREBHY

Joint Venture Close Out Report Rev. 4.0
monitoring asset Southern Outfall Sewer under Plumstead Road
reference monitoring drawing: C310-HTM-C-DWG-CR146-5T004-70001
name of monitoring section: SOS levelling studs Plumstead Road North
sensor type: manual levelling studs
chainage:| 90600 - 91100 | point no.: 3004 0701 - 3004 0734
trigger values: o, 412 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 25/02/13 0.00

14/04/13 1.12 3004 0701

TBM 1 start ZOI 06/05/13 0.73 3004 0734

4/13 -0. 04
end ZOI 15/08/ 0.25 apeaB7ay breached not any trigger value

09/05/13 2.20 3004 0734

16/07/13 -0.11 3004 0701

TBM2  |startZ0l | (ong3 | -0.45 | 3004 0734

07 -1. 3004 1
end ZOI 19707/13 LAy 7 breached not any trigger value

08/08/13 0.78 3004 0734

-3.27 3004 0701

longterm 10/03/15 048 3004 0734
No residual risk
Evaluation of any potential since the Works have been completed by HMJV
residual risks N0 Yes, residual risk

(see comment below)

summary / comments

Overall, none of the points reached any trigger value.

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: fé/as 120 15

print name:

HMJV project role: Monitoring & Survey engineer
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AT WSAMURPHY

Joint Venture

€310 Thames Tunnel

Close Out Report Rev. 4.0

monitoring asset

Southern QOutfall Sewer under Plumstead Road

reference monitoring drawing:

C310-HTM-C-DWG-CR146-ST004-70001

name of monitoring section:

SOS Extensometer Plumstead Road

sensor type: Extensometer
chainage: | 90600 - 91100 [ point no.: 3004 0821 - 3004 0824
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 14/03/13 0.00
19/04/13 -0.23 3004 0821
Vi
TBM1 - IstartzOl | ocios/13 | 073 | 3004 0824
end ZOI 22/04/13 .74 3004.0u2d breached not any trigger value
08/05/13 -1.56 3004 0824
19/07/13 -1.39 3004 0821
t ZOI
TBM 2 star 03/08/13 | -3.37 | 30040824
21/07/13 -1.48 | 3004 0821
20l breached not any trigger value
end 20l | 7/08.13 | -3.66 | 3004 0824 PR
-3.98 3004 0821
longterm 19/03/15 .31 3004 0824
No residual risk
Evaluation of any potential since the Works have been completed by HMIV
residual risks O Yes, residual risk
(see comment below)

summary / comments

Overall, none of the points reached any trigger value.
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.

Monitoring data shows that shallow datum movements behaved similar to those on the surface.

date / signature: (o/(j /)25 lC

print name:

HMIV project role:

Monitoring & Survey engineer
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