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C.1.2 Resulting Movements 

To analyse the result for the prisms buildings will be looked at individually 

- 38-42 Charterhouse St. 
- 23-28 Charterhouse Sq. 
- 33-37 Charterhouse Sq. 
- 38 Charterhouse Sq. 
- Lindsey St Bridge. 
- ETH-Trapezoidal Shaft. 
- Barbican Station Retaining Wall South. 

 

 38-42 Charterhouse St. 
 

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

- ETH excavation caused 2mm of settlement from 21-03-2013 to 28-10-2014. 
- Compensation grouting from Moorgate Shaft 2 caused 2mm of heave in August 2013 

and September 2013. 
- Eastbound TBM caused 6-8mm maximum of settlement in 20-01-2014. 
- Residual settlement caused 4mm of settlement. 
- Compensation grouting caused 5-6mm of heave from July 2014 to September 2014. 
- Ground Treatment caused 12mm of heave in October 2014.  
- PTE enlargement works caused 12-14mm of settlement between 29-10-2015 and 07-01-

2015. 
- Compensation grouting caused 8-10mm of heave in January 2015. 
- CP7 construction caused 4-5mm of settlement from 23-02-2015 to 25-02-2015. 
- CH2 construction caused 2-3mm maximum of settlement from 05-03-2015 to 28-05-

2015. 
- Maximum Longitudinal displacement +13mm 
- Maximum Transversal displacement +28mm 
- Maximum settlement at the end of the works -29mm 

 
 23-28 Charterhouse Sq. 

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

- ETH excavation caused 2-3mm of settlement from 21-03-2013 to 28-10-2013. 
- Compensation grouting from Charterhouse Shaft caused 4-6mm of heave in October 

2013. 
- EB TBM caused 6mm maximum of settlement between 21-01-2013 and 23-01-2013. 
- Ground Treatment on October 2014 caused 12mm of heave. 
- PTE works caused 20mm maximum of settlement from 07-11-2014 to 27-01-2015. 
- Compensation grouting caused 2mm of heave in May 2015. 
- CP8 and CP9 combination works caused 6-7mm maximum of settlement. 
- Maximum Longitudinal displacement -16mm 
- Maximum Transversal displacement -32mm 
- Maximum settlement at the end of the works -31mm 
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 33-37 Charterhouse Sq. 

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

- Eastbound TBM caused 8-10mm maximum of settlement from 22-01-2014 to 24-01-
2014. 

- Compensation grouting from Charterhouse Shaft caused 3-4mm of heave in May 2014. 
-  Ground treatment on October 2014 caused 8mm maximum of heave. 
- Second ground treatment caused 3-4mm of heave in November 2014. 
- PTE caused 4-5mm of settlement from 18-01-2015 to 27-01-2015. 
- STE2 construction caused 8-10mm maximum of settlement from 02-02-2015 to 12-02-

2015. 
- Compensation grouting carried out in March 2015 caused 2-3mm maximum of heave. 
- VA2 construction activities caused 2-3mm of settlement from 16-04-2015 to 02-05-2015. 
- Maximum Longitudinal displacement -8mm 
- Maximum Transversal displacement +14mm 
- Maximum settlement at the end of the works -26mm 

 

 38-40 Charterhouse Sq. 

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

- Compensation grouting carried out in January 2014 caused 3-4mm of heave. 
- EB TBM caused maximum 2-3mm of settlement from 22-01-2014 to 24-01-2014. 
- Residual settlement caused 1-2mm of settlement. 
- Compensation grouting form Charterhouse Shaft caused 4-5mm of heave from October 

2014 to January 2015. 
- STE2 construction caused 2mm maximum of settlement from 02-02-2015 to 12-02-2015. 
- Maximum Longitudinal displacement -8mm 
- Maximum Transversal displacement +24mm 
- Maximum settlement at the end of the works -11mm 

 

 Lindsey Street Bridge. 

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

These prisms where remove or covered before the tunnelling works. The work affected to these 
prisms was the ETH Excavation and compensation grouting episodes. 

- TaM’s drilling from Moorgate Shaft 2 caused 7-8mm maximum of heave from 29-04-
2013 to 11-05-2013. 

- ETH Excavation caused maximum 5-6mm of settlement from 21-03-2013 to 28-10-2013. 
- Compensation grouting from Moorgate Shaft 2 caused maximum 4-5mm of heave from 

12-07-2013 to 22-07-2013. 
- Maximum Longitudinal displacement +10mm 
- Maximum Transversal displacement -6mm 
- Maximum settlement at the end of the works -2mm 
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 ETH-Trapezoidal Shaft. 

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

These prisms where remove or covered before the tunnelling works. The work affected to these 
prisms was the ETH Excavation. 

- No significant movement in Z direction during the ETH Excavations works from 21-03-
2013 to 28-10-2013. 

- Maximum Longitudinal displacement -6mm 
- Maximum Transversal displacement -5mm 
- Maximum settlement at the end of the works +1mm 

 

 Barbican Station Retaining Wall South. 

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

These prisms were installed by C704. C435 monitoring these prisms to verify that C704 was 
working. These prisms did not show any significant movement by the Crossrail works. The only 
work affected to these prisms was STE2 construction. These prisms were re-installed by C701 
on 10-01-2016. For this reason both prisms showed a jump in the data. 

- Maximum Longitudinal displacement +6mm 
- Maximum Transversal displacement -4mm 
- Maximum settlement at the end of the works -4mm 
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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 devices. 
No triggers associated with the prisms installed inside of the compensation influence area only 
10mm alerts are associated. 

For the prisms installed outside of the compensation influence area are: 

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

No triggers breached. The Table 3 below shows the default alerts breached.

 
Table 3 – Default alerts breached by the prisms read by ATS07. 

 

C.3 Significant Issues with the Instrumentation 

The prisms installed on the 23-28 Charterhouse Sq have been covered by a scaffold due 
refurbishment works. 

Prisms installed on Hayne Street Bridge and on Trapezoidal shaft were covered by the different 
structures (Scaffolds, safety nets, props, etc.) during the excavation of the shaft. 

C.4 Residual Risks 

The rate of settlement for all instrumentation within this report has been analysed and in all 

cases the rate is less than 2mm/year. 
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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 Passages. 
 CH     Concourse Hall. 
 VA    Ventilation Adit. 
 STE    Stub Tunnel East. 
 RTE    Running Tunnel East. 
 ES    Escalator. 
 TaM    Tube a Machette. 
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