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C.1.2 Resulting Movements 

To analyse the result for the extensometers, this report looks at the following extensometers. 

- Extensometer C435-XR04000. 
- Extensometer C435-XR05000. 
- Extensometer C435-XR08000. 
- Extensometer C435-XR09000. 
- Extensometer C435-XR25000. 

 

 Extensometer C435-XR04000. 

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

- WB TBM caused maximum 12mm of settlement, captured on the deepest anchor from 17-
09-2013 to 19-09-2013. 

- Residual settlement caused 2mm maximum. 
- Compensation grouting from Butcher’s ramp Shaft caused maximum of 9mm of heave from 

04-04-2014 to 12-05-2014. 
- No movements caused by the CP1 works. 
- PL2 caused maximum 16mm of settlement from 04-05-2015 to 24-05-2015. 
- Maximum settlement captured by the extensometer at the end of the works -31mm. 

 
 Extensometer C435-XR05000. 

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

- WB TBM caused maximum 8mm of settlement from 15-09-2013 to 19-09-2013. 
- Residual settlement caused 2mm maximum. 
- Compensation grouting from Butcher’s Ramp Shaft caused maximum 3mm of heave from 

14-03-2014 to 24-03-2014. 
- Maximum settlement captured by the extensometer was 8mm. 

Due the TBM passage, the deepest anchor of the extensometer (16m) was damaged after the WB 
TBM passage on 19-09-2013. The other anchors were not affected by the TBM. 

The extensometer was installed on WTH site. During the excavation works and pile works for the 
Escalator Shaft, the extensometer was covered by concrete on 05-04-2014. 

 

 Extensometer C435-XR08000. 

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

- During the TaM’s drilling from Butcher’s Ramp Shaft, 2mm maximum of heave was 
captured by the extensometer from 01-08-2013 to 25-09-2013. 

- WB TBM caused maximum 7mm of settlement from 28-09-2013 to 30-09-2013. 
- Residual settlement caused 3mm maximum. 
- Compensation grouting from Butcher’s Ramp Shaft caused maximum 5mm of heave from 

18-02-2014 to 06-04-2014. 
- PTW enlargement works caused maximum 7mm of settlement from 12-04-2014 to 25-04-

2014. 
- CP3b caused maximum 3mm of settlement from 28-05-2014 to 18-06-2014. 
- Maximum settlement captured by the extensometer was 15mm. 

The deepest anchor was damaged after the WB TBM due the passage. The rest of the anchors 
work properly. 
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 Extensometer C435-XR09000 

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

- TaM’s drilling caused maximum 2mm of heave from 06-09-2013 to 25-09-2013. 
- EB TBM caused maximum 5mm of settlement from 09-01-2014 to 13-01-2014. 
- Residual settlement caused maximum 3mm. 
- Compensation grouting from Butcher’s Ramp caused maximum 12 mm of heave from 08-

04-2014 to 28-05-2014. 
- PTE enlargement works caused maximum 37mm captured in the deepest anchor. The rest 

of the anchors showed 20mm of settlement. 
- CP3a caused maximum 6mm of settlement from 24-05-2014 to 27-08-2014. 
- Compensation grouting caused maximum 5mm of heave from 16-07-2014 to 05-08-2014. 
- Maximum settlement captured by the extensometer at the end of the works -44mm. 

 
 Extensometer C435-XR25000. 

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

- TaM’s drilling from Moorgate Spur 2 caused maximum 3mm of heave from 01-08-2013 to 
19-09-2013. 

- WB TBM caused maximum 10mm of settlement from 03-10-2013 to 05-10-2013. 
- Residual settlement caused 2-3mm. 
- Compensation grouting from Moorgate Shaft 2 caused maximum 5mm of heave from 25-

02-2014 to 13-05-2014. 
- PTW enlargement caused maximum 24mm of settlement captured in the deepest anchor. 
- No movements caused by the CP6b works. 
- Maximum settlement captured at the end of the works -33mm.  

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 devices. No 
triggers have been defined for the instrument included in this report. 

C.3 Significant Issues with the Instrumentation 

 Extensometer XR05000: 

Due the TBM passage, the deepest anchor of the extensometer (16m) was damaged after the WB 
TBM on 19-09-2013. The other anchors were not affected by the TBM. 

The extensometer was installed on WTH site. During the excavation works and pile works for the 
Escalator Shaft, the extensometer was covered by concrete on 05-04-2014. 

 

 Extensometer XR08000 

The deepest anchor was damaged by the WB TBM due the passage. The rest of the anchors work 
properly. 

C.4 Residual Risks 

As per C435-PMI-00549 the Long Term Monitoring has been ceased by Contract C435 in this 
area. The last measurements carried out for these devices are: 

- For Extensometer XR04000 was on 02-06-2015. 
- For Extensometer XR08000 was on 18-06-2015. 
- For Extensometer XR09000 was on 03-12-2015. 
- For Extensometer XR25000 was on 30-11-2015. 
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D. CONCLUSIONS 

No triggers breached, monitoring stable. No residual risks remain. Long term monitoring to be 
completed by Crossrail.  
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APPENDIX A: DRAWINGS 
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APPENDIX B: GRAPHS 
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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 Passage. 
 CH Concourse Hall. 
 VA Ventilation Adit. 
 STE Stub Tunnel East. 
 STW Stub Tunnel West. 
 RTE Running Tunnel East. 
 ES Escalator Shaft. 
 TaM Tube a Manchette. 
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