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C435-RP01227 85 COWCROSS ST 82090.19 36550.45 125.5753

C435-RP01228 85 COWCROSS ST 82090.65 36550.51 119.2522

C435-RP01229 85 COWCROSS ST 82095.67 36549.86 119.4996

C435-RP01230 85 COWCROSS ST 82095.48 36549.75 125.7263

C435-RP01231 78 COWCROSS ST 82060.38 36554.41 118.7311

C435-RP01232 78 COWCROSS ST 82060.37 36554.19 129.9448

C435-RP01233 78 COWCROSS ST 82066.26 36553.62 118.7166

C435-RP01234 78 COWCROSS ST 82066.58 36553.36 129.9412

C435-RP01235 78 COWCROSS ST 82072.65 36552.83 118.723

C435-RP01236 78 COWCROSS ST 82072.67 36552.61 130.423

C435-RP01247 64 66 COWCROSS ST 82008.96 36554 117.2539

C435-RP01248 64 66 COWCROSS ST 82000.71 36553.8 117.0418

C435-RP01249 64 66 COWCROSS ST 82000.26 36552.22 130.8893

C435-RP01250 64 66 COWCROSS ST 81988.86 36553.63 118.3123

C435-RP01251 61 63 COWCROSS ST 81988.31 36555.24 118.5331

C435-RP01252 61 63 COWCROSS ST 81982.35 36555.26 118.6121

C435-RP01253 61 63 COWCROSS ST 81978.35 36555.3 118.6184

C435-RP01254 61 63 COWCROSS ST 81972.83 36555.31 118.4794

C435-RP01255 61 63 COWCROSS ST 81988.35 36555.08 130.4465

C435-RP01256 61 63 COWCROSS ST 81982.32 36555.12 130.1923

C435-RP01257 61 63 COWCROSS ST 81977.11 36555.08 129.9031

C435-RP01258 61 63 COWCROSS ST 81974.46 36555.04 129.9235

C435-RP01259 64 66 COWCROSS St 82000.45 36545.8 130.8885

C435-RP01260 64 66 COWCROSS St 82000.35 36549.17 130.8873

C435-RP01261 64 66 COWCROSS St 82000.26 36552.23 130.8932

Table 1: Details of the prisms read byATS12 on Cowcross St 

The prisms reading by ATS12 installed on Cowcross St are shown in the following documents: 

Drawings: 

 C435-BFK-C2-RGN-M123-50060-IR-RP-ATS12 

Installation Reports: 

 C435-BFK-C2-RGN-M123-50060: 3D Targets read by ATS12 
 C435-BFK-C2-RGN-M123-50004: Automated Total Station ATS12 
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C.1.2 Resulting Movements 

To analyse the result for the prisms will be separate on three sections. 

- The first one is from 61 Cowcross St to 67 Cowcross St (The fence). 
- The second group is from 70-77 Cowcross St to 78 Cowcross St. 
- The third group includes all 85 Cowcross St. 

 GROUP 1: 

The monitoring data for the first group for the prisms installed on Cowcross St is presented in 
Appendix B.1 

The buildings where the prisms are installed were affected by EB TBM, PTE enlargement, 
CP3a and CP2a. Although some movement has been recorded by these devices, it has been 
less than the expected in comparison with the movement recorded in Groups 2 and 3 showing 
buildings located closer and even above the PTE axis and where the settlement has been 
bigger.

During EB TBM, the maximum movement was around 2mm settlement on the prisms. After this 
work, some grouting episode was carried out to improve and to mitigate the movements for the 
next work, PTE enlargement. The maximum heave on these prisms was 4mm heave. 

During PTE enlargement, no significant movements were observed on the buildings. 

Is when the CP3a construction was carried out, when the movements were more significant. 
Some prisms showed in this phase around 4mm of settlement. 

During CP2a construction, the prisms didn’t show any significant movement. 

In this area the prisms show stable conditions, the rate for the movements is less than 
2mm/year, from 11-12-2014. 

 GROUP 2: 

The result, for the second group of the prisms installed on Cowcross St is presented in 
Appendix B.1 as well. 

In this group of prisms the movements observed are much bigger because the tunnels are 
closer to these buildings. 

During TBM passage, the maximum settlements on these prisms are around 2-3mm. After TBM, 
during June and July, some compensation grouting from Butcher’s Ramp was carried out. The 
prisms affected for the grouting episode showed 4mm as maximum heave. 

The PTE enlargement caused a big settlement in this group of prisms. In this phase of the 
construction, prisms showed maximum 16mm settlement. After PTE cross passage all these 
buildings showed a residual settlement until January 2015. From this date on, the prisms show 
stable conditions being flat the trend of movement. This means the ratio of movements is less 
than 2mm/year. 

 GROUP 3: 

The results for this last group of prisms are shown in the same appendix. 

As is reasonable, the prisms on this building show the biggest settlement. All of them are 
located above the tunnel. 

During the TBM passage, the prisms showed maximum 5mm settlement. After TBM, all prisms 
showed very stable conditions.  

The works carried out for the PTE Enlargement construction caused the biggest movement for 
these prisms read by ATS12. 
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In particular, the maximum settlement observed has been of 26mm on prisms C435-RP01229 
and C435-RP01230, both of them installed on the same vertical of the building. These prisms 
are the ones installed above the tunnel. 

Although this building is located far from the CP4 cross passage, it is inside the zone of 
influence, showing these prisms a maximum settlement of 2mm affected by this excavation 
works.

During the three months after the CP4 excavation, these prisms showed a residual settlement, 
showing stable conditions from December 2014. 

From this date on, the ratio for the movements is less than 2mm/year.    

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. 
Green trigger (-24mm) was breached by three prisms. Green trigger is less (80%) that the 
predicted movement. After breach the green trigger, the prisms show stable conditions.  
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C.3 Significant Issues with the Instrumentation 
No issues with these devices. 

C.4 Residual Risks 
The rates of residual settlement for the prisms have been determined and in all cases these 
rates are less than 2mm/year. 

D. CONCLUSIONS 
Following the EB TBM passage, of the SCL enlargement of PTE CP2a and CP3a, the maximum 
measured settlement on the prisms remain less than the expected. 

At the moment, this area monitored by these prisms should be in a Long Term basis with 
readings every three months, but per C435-PMI-00549 Long Term has being ceased in this 
area, being the last measure carried out for these devices on 21/07/2015.  
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APPENDIX A: DRAWINGS 
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APPENDIX B: GRAPHS 
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