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C.1.2 Resulting Movements 

To analyse the result for the sockets will be separate by buildings: 

- 1-5 Cowcross St 
- 4-8 Cowcross St. 
- 9-18 Cowcross St. 
- 19-30 Cowcross St. 
- 32-33 Cowcross St. 
- 64-65 Cowcross St. 
- 66 Cowcross St 
- 67-69 Cowcross St. 
- 70-77 Cowcross St. 
- 78 Cowcross St. 
- 79-85 Cowcross St. 
- 86-89 Cowcross St. 
- 87-92 Cowcross St. 

 

 1-5 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting from Moorgate Shaft 1 caused 4mm maximum of heave on 10-07-2013. 
- EB TBM caused 6mm maximum of settlement from 15-01-2014 to 17-01-2014. 
- PTE enlargements works caused 10mm of settlement from 03-08-2014 to 01-09-2014. 
- CP4 construction caused 3-4mm of settlement from 17-09-2014 to 29-09-2014. 
- Maximum settlement at the end of the works was 22mm. 

 

 4-8 Cowcross St 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM caused maximum 3-4mm of settlement from 13-01-2014 to 16-01-2014. 
- PTE enlargement caused 8-9mm of settlement maximum from 17-07-2014 to 10-08-2014. 
- Maximum settlement at the end of the works was 11mm 

 

 9-18 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM caused maximum 2mm of settlement from 12-01-2014 to 15-01-2014. 
- PTE works caused maximum 10mm of settlement from 06-07-2014 to 04-08-2014. 
- Maximum settlement at the end of the works was 10mm 

 

 19-30 Cowcross St 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM caused maximum 2-3mm of settlement from 09-01-2014 to 12-01-2014. 
- PTE caused 2mm maximum of settlement from 01-06-2014 to 05-07-2014. 
- Maximum settlement at the end of the works was 2mm 

 

 32-33 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 
Monitoring Close-Out Report:  Sockets&Studs Installed on 

Cowcross St 
C435-BFK-C2-RGN-M123-51664 

 

 

9 

 

- EB TBM caused maximum 1-1.5mm of settlement from 08-01-2014 to 09-01-2014. 
- PTE enlargement works caused 3-4mm of settlement from 15-05-2014 to 07-06-2014. 
- Maximum settlement at the end of the works was 4mm 

 

 64-65 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM caused maximum 1-1.5mm of settlement from 08-01-2014 to 10-01-2014. 
- PTE enlargement works caused 2-3mm of settlement from 15-05-2014 to 18-06-2014. 
- Maximum settlement at the end of the works was 5mm 

 

 66 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting from Butcher’s Ramp Shaft caused 2mm of heave on 13-11-2013. 
- EB TBM caused 3-4mm of settlement from 09-01-2014 to 11-01-2014. 
- PTE enlargement works caused 5-6mm of settlement from 20-05-2014 to 21-06-2014. 
- Maximum settlement at the end of the works was 4mm 

 

 67-69 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting caused 2mm of heave on 13-11-2013. 
- EB TBM caused 2mm maximum of settlement from 09-01-2014 to 11-01-2014. 
- Compensation grouting caused 2-3mm of heave on 10-06-2014. 
- CP3a, CP2a and PTE combination caused maximum 3-4mm of settlement from 24-05-2014 to 

14-09-2014. 
- Maximum settlement at the end of the works was 5mm 

 

 70-77 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting caused 2-2.5mm of heave on 04-11-2013. 
- EB TBM caused maximum 2-3mm of settlement from 10-01-2014 to 12-01-2014. 
- Compensation grouting caused 2-3mm of heave on 07-05-2014. 
- PTE enlargement works caused 18mm of settlement from 18-06-2014 to 09-07-2014. 
- Maximum settlement at the end of the works was 21mm 

 

 78 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting caused 2-3mm of heave on 08-01-2014. 
- EB TBM caused 4-5mm of settlement on 12-01-2014. 
- Residual settlement caused 1-1.5mm of settlement. 
- PTE enlargements works caused maximum 10mm of settlement from 02-07-2014 to 17-07-2014. 
- Maximum settlement at the end of the works was 21mm 

 

 79-85 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- 3-4mm of heave captured caused by the EB TBM pressure on 08-01-2014. 
- EB TBM caused 6mm of settlement from 12-01-2014 to 15-01-2014. 
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- PTE enlargement works caused 30mm maximum of settlement from 13-07-2014 to 03-08-2014. 
- Maximum settlement at the end of the works was 34mm 

 

 86-89 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- 3-4mm of heave captured caused by EB TBM pressure on 08-01-2014. 
- EB TBM caused maximum 4-6mm of settlement from 13-01-2014 to 16-01-2014. 
- PTE works caused 28mm of settlement from 27-07-2014 to 14-08-2014. 
- CP4 caused 2-3mm of settlement from 17-09-2014 to 21-09-2014. 
- Maximum settlement at the end of the works was 35mm 

 

 87-92 Cowcross St. 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting from Moorgate Shaft 1 caused 4-6mm of heave on 21-08-2013. 
- WB TBM caused maximum 5-6mm of settlement from 30-09-2013 to 01-10-2013. 
- Compensation grouting caused maximum 2-3mm of heave on 14-11-2013. 
- EB TBM caused 6-7mm of settlement on 15-01-2014. 
- PTW works caused 6mm of settlement from 22-07-2014 to 10-08-2014. 
- PTE enlargement caused 8mm of settlement from 01-08-2014 to 14-08-2014. 
- Compensation grouting caused 3-4mm of heave on 31-08-2014. 
- CP4 construction caused 10mm of settlement from 17-09-2014 to 12-10-2014. 
- Maximum settlement at the end of the works was 26mm 

To analyse the result for the studs will be separate by sections: 

- From C430-LP00030 to C430-LP00035 and from C430-LP00047 to C430-LP00052 
- From C430-LP00036 to C435-LP13133 
- From C435-LP13134 to C435-LP13140 
- From C435-LP13141 to C435-LP13149 
- From C435-LP13150 to C435-LP13158 
- From C435-LP13159 to C435-LP13166 
- From C435-LP13179 to C435-LP13186 
- From C435-LP13201 to C435-LP13203 

 

 From C430-LP00030 to C430-LP00035 and from C430-LP00047 to C430-LP00052 

The monitoring data for the studs is shown in Appendix B. 

- EB TBM caused 1-2mm of settlement from 08-01-2014 to 10-01-2014. 
- PTE enlargement works caused 2mm of settlement from 06-05-2014 to 29-05-2014. 
- Maximum settlement at the end of the works was 6mm 

 

 From C430-LP00036 to C435-LP13133 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM caused 2-3mm of settlement from 08-01-2014 to 11-01-2014. 
- PTE enlargement caused 6-7mm of settlement from 15-05-2014 to 21-06-2014. 
- Maximum settlement at the end of the works was 8mm 

 

 From C435-LP13134 to C435-LP13140 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting from Butcher’s Ramp Shaft caused 2-3mm of heave from 06-09-2013 to 
17-10-2013. 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 
Monitoring Close-Out Report:  Sockets&Studs Installed on 

Cowcross St 
C435-BFK-C2-RGN-M123-51664 

 

 

11 

 

- EB TBM caused maximum 7-8mm of settlement on 10-01-2014. 
- Compensation grouting caused 3-4mm of heave from 12-05-2014 to 10-06-2014. 
- PTE works caused 18mm maximum of settlement from 09-06-2014 to 26-06-2014. 
- Compensation grouting caused 3-4mm of heave on 26-07-2014. 
- Maximum settlement at the end of the works was 22mm 

 

 From C435-LP13141 to C435-LP13149 

The monitoring data for the sockets is shown in Appendix B. 

- EB TBM head pressure caused 2-3mm on 08-01-2014. 
- EB TBM caused 7-8mm of settlement maximum from 10-01-2014 to 13-01-2014. 
- PTE works caused 12mm of settlement from 19-06-2014 to 16-07-2014. 
- Maximum settlement at the end of the works was 16mm 

 

 From C435-LP13150 to C435-LP13158 

The monitoring data for the sockets is shown in Appendix B. 

- 2-3mm of heave captured caused by the head pressure on 08-01-2014. 
- EB TBM caused 9-10mm of settlement maximum from 13-01-2014 to 16-01-2014 
- PTE enlargement caused maximum 25mm of settlement from 13-07-2014 to 16-08-2014. 
- CP4 construction caused 5-6mm of settlement from 17-09-2014 to 21-09-2014. 
- Maximum settlement at the end of the works was 35mm 

 

 From C435-LP13159 to C435-LP13166 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting from Moorgate Shaft 1 caused 9mm of heave from 04-07-2013 to 23-08-
2013. 

- WB TBM caused maximum 2mm of settlement on 30-09-2013. 
- EB TBM caused maximum 3-4mm of settlement on 15-01-2015. 
- PTE and PTW combination caused maximum 14mm of settlement between 30-07-2014 to 16-08-

2014. 
- Compensation grouting caused 2-3mm of heave on 18-09-2014. 
- CP4 construction caused 3-4mm of settlement from 17-09-2014 to 12-10-2014. 
- Maximum settlement at the end of the works was 33mm 

 

 From C435-LP13179 to C435-LP13186 

The monitoring data for the sockets is shown in Appendix B. 

- 3-4mm of heave caused by EB TBM head pressure captured on 08-01-2014. 
- EB TBM caused maximum 4mm of settlement from 13-01-2014 to 16-01-2014. 
- PTE enlargement construction caused 10mm of settlement from 02-08-2014 to 18-08-2014. 
- Maximum settlement at the end of the works was 14mm 

 

 From C435-LP13201 to C435-LP13203 

The monitoring data for the sockets is shown in Appendix B. 

- Compensation grouting caused 9-10mm of heave from 19-04-2013 to 24-08-2013. 
- WB TBM caused 4-5mm maximum of settlement on 01-10-2014. 
- Compensation grouting caused 2mm of heave from 20-07-2014 to 05-08-2014. 
- PTW construction caused 14-15mm of settlement maximum from 30-07-2014 to 16-08-2014. 
- Maximum settlement at the end of the works was 28mm 
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C.2 Trigger Breaches

The Instrumentation and Monitoring Plan: Farringdon Station Ground Movement and Asset Protection 
C122-OVE-C2-RGN-M123-50013 outlines the triggers associated with the works.  

Most of the buildings where the sockets and studs are installed are inside the compensation grouting 
area, so in this case, the triggers criteria for this building is based on the slopes. More references 
included in the Close Out Report for Moorgate Shaft 1 C435-BFK-C2-RGN-M123-51608. Only 10mm 
alerts are associated with the instrumentation inside the compensation grouting area. 

For the devices installed outside of the compensation grouting area, the criteria for the triggers is the 
settlement: 

- Green Trigger, -24mm.
- Amber trigger, -30mm.
- Red trigger, -38mm.

C.3 Significant Issues with the Instrumentation

No issues with these devices. 

C.4 Residual Risks

No risks remain. 

D. CONCLUSIONS

No residual risks remain. Long term monitoring to be completed by InSar/Crossrail. 

As per C435-PMI-00549 the long term monitoring has been ceased in this area and subsequently all 
monitoring associated is no longer undertaken by BFK.  
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APPENDIX A: DRAWINGS 

 

  

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 
Monitoring Close-Out Report:  Sockets&Studs Installed on 

Cowcross St 
C435-BFK-C2-RGN-M123-51664 

 

 

14 

 

APPENDIX B: GRAPHS 
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REPORT LEVELLING
AREA 1-5 COWCROSS STREET
DEVICE Precise Levelling Points
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Building: 1-5 COWCROSS STREET  

C435-LB13146 C435-LB13147 C435-LB13148 C435-LB13149 C435-LB13150

C435-LB13151 C435-LB13152 C435-LB13153 C435-LB13154

REMARKS: 
Sockets inside the Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 4-8 COWCROSS ST
DEVICE Precise Levelling Points

EB TBM PTE 
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Building: 4-8 COWCROSS ST 

C435-LB13139 C435-LB13140 C435-LB13141 C435-LB13142 C435-LB13143 C435-LB13144 C435-LB13145

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 9-18 COWCROSS ST
DEVICE Precise Levelling Points
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Building: 9-18 COWCROSS ST 

C435-LB13128 C435-LB13129 C435-LB13130 C435-LB13131 C435-LB13132 C435-LB13133

C435-LB13134 C435-LB13135 C435-LB13136 C435-LB13137 C435-LB13138

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 19-30 COWROSS ST
DEVICE Precise Levelling Points
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Building: 19-30 COWROSS ST 

C435-LB13117 C435-LB13118 C435-LB13119 C435-LB13120 C435-LB13121 C435-LB13122

C435-LB13123 C435-LB13124 C435-LB13125 C435-LB13126 C435-LB13127

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 64-65 COWCROSS ST
DEVICE Precise Levelling Points

EB TBM PTE 
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Building: 64-65 COWCROSS ST 

C430-LB00504 C430-LB00534

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 66 COWCROSS ST
DEVICE Precise Levelling Points
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Building: 66 COWCROSS ST 

C430-LB00501 C430-LB00502 C430-LB00503

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 67-69 COWCROSS ST
DEVICE Precise Levelling Points
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Building: 67-69 COWCROSS ST 

C435-LB13114 C435-LB13115 C435-LB13116

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 70-77 COWCROSS ST (Cowcross St facade)
DEVICE Precise Levelling Points
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Building: 70-77 COWCROSS ST (Cowcross St facade) 

C435-LB13109 C435-LB13110 C435-LB13111 C435-LB13112 C435-LB13113

REMARKS: 
Sockets inside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 78 COWCROSS ST 
DEVICE Precise Levelling Points
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Building: 78 COWCROSS ST 

C435-LB13105 C435-LB13106 C435-LB13107 C435-LB13108

REMARKS: 
Sockets outside Compensation Grouting Area. No triggers breached. 
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REPORT LEVELLING
AREA 79-85 COWCROSS ST (Cowcross St façade)
DEVICE Precise Levelling Points
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Building: 79-85 COWCROSS ST (Cowcross St façade) 

C435-LB13100 C435-LB13101 C435-LB13102 C435-LB13103 C435-LB13080 C435-LB13081

C435-LB13082 C435-LB13083 C435-LB13084 C435-LB13085 Green Trigger Amber Trigger

REMARKS: 
Sockets outside Compensation Grouting Area. 
Green trigger breached by C435-LB13080 on 01-09-2014. 
Green trigger breached by C435-LB13081 on 11-08-2014. 
Green trigger breached by C435-LB13082 on 11-08-2014. 
Green trigger breached by C435-LB13083 on 07-08-2014. 
Green trigger breached by C435-LB13084 on 02-08-2014. 
Green trigger breached by C435-LB13085 on 07-08-2014. 
Green trigger breached by C435-LB13086 on 11-08-2014. 
Green trigger breached by C435-LB13100 on 15-08-2014. 
Green trigger breached by C435-LB13101 on 22-09-2014. 
Green trigger breached by C435-LB13102on 09-06-2015. 
Amber trigger breached by C435-LB13083 on 09-03-2015. 
Amber trigger breached by C435-LB13084 on 24-09-2014. 
Amber trigger breached by C435-LB13085 on 09-03-2015. 
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REPORT LEVELLING
AREA 86-89 COWCROSS ST
DEVICE Precise Levelling Points
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Building: 86-89 COWCROSS ST 

C435-LB13090 C435-LB13091 C435-LB13092 C435-LB13093

C435-LB13094 C435-LB13095 Green Trigger Amber Trigger

REMARKS: 
Sockets outside Compensation Grouting Area. 
C435-LB13090 Green trigger breached on 11-08-2014. 
C435-LB13091 Green trigger breached on 11-08-2014 
C435-LB13092 Green trigger breached on 11-08-2014. 
C435-LB13093 Green trigger breached on 12-08-2014. 
C435-LB13094 Green trigger breached on 11-08-2014. 
C435-LB13095 Green trigger breached on 13-08-2014. 
C435-LB13090 Amber trigger breached on 25-09-2014. 
C435-LB13091 Amber trigger breached on 25-09-2014. 
C435-LB13092 Amber trigger breached on 08-10-2014. 
C435-LB13093 Amber trigger breached on 08-10-2014. 
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REPORT: LEVELLING
AREA: COWCROSS ST AND TURNMILL ST
DEVICE: PLP'S

EB TBM PTE 
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C430-LP00030(mm) C430-LP00031(mm) C430-LP00032(mm) C430-LP00033(mm)

C430-LP00034(mm) C430-LP00035(mm) C430-LP00047(mm) C430-LP00048(mm)

C430-LP00049(mm) C430-LP00050(mm) C430-LP00051(mm) C430-LP00052(mm)

REMARKS: 
Studs outside for the compensation grouting area. No triggers breached. 
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REPORT: LEVELLING
AREA: COWCROSS ST
DEVICE: PLP'S

EB TBM PTE 
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C430-LP00036(mm) C430-LP00037(mm) C430-LP00038(mm) C430-LP00039(mm)

C430-LP00040(mm) C430-LP00041(mm) C430-LP00042(mm) C430-LP00043(mm)

C430-LP00044(mm) C430-LP00045(mm) C430-LP00046(mm) C435-LP13131(mm)

C435-LP13132(mm) C435-LP13133(mm)

REMARKS: 
Studs outside for the Compensation Grouting Area. No triggers breached.  
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REPORT: LEVELLING
AREA: COWCROSS ST AND TURNMILL ST
DEVICE: PLP'S

EB TBM PTE 
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C435-LP13134(mm) C435-LP13135(mm) C435-LP13136(mm) C435-LP13137(mm)

C435-LP13138(mm) C435-LP13139(mm) C435-LP13140(mm)

REMARKS: 
Studs inside Compensation Grouting Area. Green trigger was breached in slope between C435-LP13138 and C435-LP13140 on 17-06-2014. 
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REPORT: LEVELLING
AREA: COWCROSS ST AND TURNMILL ST
DEVICE: PLP'S

EB TBM PTE 
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C435-LP13141(mm) C435-LP13142(mm) C435-LP13143(mm) C435-LP13144(mm) C435-LP13145(mm)

C435-LP13146(mm) C435-LP13147(mm) C435-LP13148(mm) C435-LP13149(mm)

REMARKS: 
Studs inside the Compensation Grouting Area. No triggers breached. 
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REPORT: LEVELLING
AREA: COWCROSS ST AND TURNMILL ST
DEVICE: PLP'S

EB TBM PTE CP4 -38
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C435-LP13150(mm) C435-LP13151(mm) C435-LP13152(mm) C435-LP13153(mm) C435-LP13154(mm) C435-LP13155(mm)

C435-LP13156(mm) C435-LP13157(mm) C435-LP13158(mm) Green Amber

REMARKS: 
Studs outside influence Compensasion Grouting Area. Green trigger was breached by C435-LP13157 on 14-08-2014, C435-LP13158 on 15-08-2014, C435-LP13155 on 22-10-2014 
and C435-LP13156 on 22-10-2014. 
Amber trigger was breached by C435-LP13158 on 27-11-2014 and C435-LP13157 on 09-03-2015. 
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REPORT: LEVELLING
AREA: PETER'S LANE
DEVICE: PLP'S

EB TBM PTE 
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C435-LP13179(mm) C435-LP13180(mm) C435-LP13181(mm) C435-LP13182(mm)

C435-LP13183(mm) C435-LP13184(mm) C435-LP13185(mm) C435-LP13186(mm)

REMARKS: 
Studs outside Compensation Grouting Area. No triggers breached. 
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REPORT: LEVELLING
AREA: COWCROSS ST AND TURNMILL ST
DEVICE: PLP'S
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C435-LP13201(mm) C435-LP13202(mm) C435-LP13203(mm)

REMARKS: 
Studs inside Compensation Grouting Area. No triggers breached. 
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Monitoring Close-Out Report:  Sockets&Studs Installed on 

Cowcross St 
C435-BFK-C2-RGN-M123-51664 
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APPENDIX C: GLOSSARY 

 

 ATS    Automatic Total Station. 
 ETH    Eastern Ticket Hall. 
 WB    Westbound. 
 TBM    Tunnel Boring Machine. 
 EB    Eastbound. 
 PTW    Platform Tunnel West. 
 PTE    Platform Tunnel East. 
 CP    Cross Passages. 
 CH     Concourse Hall. 
 VA    Ventilation Adit. 
 STE    Stub Tunnel East. 
 RTE    Running Tunnel East. 
 ES    Escalator Shaft. 
 TaM    Tube a Manchette. 
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