
Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 

Close-Out Report – Automated Total Station ATS 01 and 3D 
Targets read by ATS 01 

 
C435-BFK-C2-RGN-M123-51610 

 

 

         

   

 
Contents 
 
A. INTRODUCTION 3

B. INSTRUMENTS 3

B.1 DESCRIPTION OF THE INSTRUMENTS 3
B.2 LOCATION OF THE INSTRUMENTS 6

C. MOVEMENTS 6

C.1 MOVEMENTS RESULTING FROM CONSTRUCTION ACTIVITIES 6
C.1.1 Relevant Crossrail (BFK) Works 6
C.1.2 Resulting Movements 7

C.2 TRIGGER BREACHES 8
C.3 SIGNIFICANT ISSUES WITH THE INSTRUMENTATION 12
C.4 RESIDUAL RISKS 12

D. CONCLUSIONS 12

APPENDIX A: DRAWINGS / PHOTOMONTAGES

APPENDIX B: GRAPHS.

  

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 

Close-Out Report – Automated Total Station ATS 01 and 3D 
Targets read by ATS 01 

 
C435-BFK-C2-RGN-M123-51610 

 

 

         

   

C435-RP00122 55 CHARTERHOUSE STREET 82025.8736 36453.0701
C435-RP00123 57-61 CHARTERHOUSE STREET 82026.6719 36453.5609
C435-RP00124 57-61 CHARTERHOUSE STREET 82026.9679 36453.6906
C435-RP00125 57-61 CHARTERHOUSE STREET 82031.623 36456.0276
C435-RP00126 57-61 CHARTERHOUSE STREET 82031.6376 36456.0046
C435-RP00127 57-61 CHARTERHOUSE STREET 82037.4531 36458.9801
C435-RP00128 57-61 CHARTERHOUSE STREET 82037.472 36458.9747
C435-RP00129 57-61 CHARTERHOUSE STREET 82045.268 36462.8251
C435-RP00130 57-61 CHARTERHOUSE STREET 82045.2784 36462.8226
C435-RP00131 63 CHARTERHOUSE STREET 82045.6619 36462.9091
C435-RP00132 63 CHARTERHOUSE STREET 82045.7609 36462.9156
C435-RP00133 63 CHARTERHOUSE STREET 82050.8438 36465.4806
C435-RP00134 63 CHARTERHOUSE STREET 82051.2936 36465.6927
C435-RP00135 63 CHARTERHOUSE STREET 82055.1396 36467.5295
C435-RP00136 63 CHARTERHOUSE STREET 82054.7733 36467.3981
C435-RP00137 63 CHARTERHOUSE STREET 82058.1919 36469.1032
C435-RP00138 63 CHARTERHOUSE STREET 82057.8441 36468.9046
C435-RP00139 67-77 CHARTERHOUSE STREET 82074.0282 36477.2569
C435-RP00140 67-77 CHARTERHOUSE STREET 82074.0712 36477.2972
C435-RP00141 67-77 CHARTERHOUSE STREET 82081.9379 36481.3024
C435-RP00142 67-77 CHARTERHOUSE STREET 82081.8741 36481.2675
C435-RP00143 67-77 CHARTERHOUSE STREET 82090.3656 36485.6019
C435-RP00144 67-77 CHARTERHOUSE STREET 82089.9254 36485.4069
C435-RP00145 67-77 CHARTERHOUSE STREET 82098.3269 36489.6642
C435-RP00146 67-77 CHARTERHOUSE STREET 82098.3188 36489.645
C435-RP00147 77a CHARTERHOUSE STREET 82099.6691 36490.3245
C435-RP00148 77a CHARTERHOUSE STREET 82099.0372 36489.9389
C435-RP00149 77a CHARTERHOUSE STREET 82102.5775 36491.7866
C435-RP00150 77a CHARTERHOUSE STREET 82102.5269 36491.7654
C435-RP00151 77a CHARTERHOUSE STREET 82105.6256 36493.2607
C435-RP00152 77a CHARTERHOUSE STREET 82105.8838 36493.3943
C435-RP00153 77a CHARTERHOUSE STREET 82109.6091 36495.3349
C435-RP00154 77a CHARTERHOUSE STREET 82110.1457 36495.4233
C435-RP00155 79-83 CHARTERHOUSE STREET 82110.8512 36495.9002
C435-RP00156 79-83 CHARTERHOUSE STREET 82111.1517 36496.0313
C435-RP00157 79-83 CHARTERHOUSE STREET 82117.6499 36499.3535
C435-RP00158 79-83 CHARTERHOUSE STREET 82117.8032 36499.4205
C435-RP00159 79-83 CHARTERHOUSE STREET 82122.6196 36501.879
C435-RP00160 79-83 CHARTERHOUSE STREET 82122.4652 36501.7885
C435-RP00161 85 CHARTERHOUSE STREET 82123.2877 36502.1772
C435-RP00162 85 CHARTERHOUSE STREET 82123.1794 36502.1167
C435-RP00163 85 CHARTERHOUSE STREET 82130.1613 36505.6946
C435-RP00164 85 CHARTERHOUSE STREET 82130.2052 36505.7169
C435-RP00165 87 CHARTERHOUSE STREET 82130.9472 36506.1846
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C435-RP00166 87 CHARTERHOUSE STREET 82130.8019 36506.1367
C435-RP00167 87 CHARTERHOUSE STREET 82135.5366 36508.5183
C435-RP00168 87 CHARTERHOUSE STREET 82135.602 36508.5477
C435-RP00169 87 CHARTERHOUSE STREET 82138.5417 36510.0533
C435-RP00170 87 CHARTERHOUSE STREET 82138.544 36510.3754
C435-RP00171 66-67 CHARTERHOUSE STREET 82067.1947 36490.2253
C435-RP00172 66-67 CHARTERHOUSE STREET 82067.0485 36490.4454
C435-RP00173 66-67 CHARTERHOUSE STREET 82073.67 36477.6071
C435-RP00174 66-67 CHARTERHOUSE STREET 82073.1967 36478.3746
C435-RP00175 85 CHARTERHOUSE STREET 82130.0089 36506.7376
C435-RP00199 63 CHARTERHOUSE STREET 82054.2455 36467.6284

 

Table 1: Details 3D Targets read by ATS 01 and ATS 01. 

 

At the moment, this area monitored by these prisms is in a Post-Construction / Long Term basis with 
readings every six hours / three months, being the last one recorded on 16/09/2015. 

 

These prisms read by ATS 01 and the ATS 01 itself are shown in the following documents: 

 

Drawings: 

· C122-OVE-C2-DDA-CR001_Z-31531 
· C122-OVE-C2-DDA-CR001_Z-31532 

 

Photomontages: 

· C122-OVE-C2-DDJ-CR001_Z-39667 
· C122-OVE-C2-DDJ-CR001_Z-30831 
· C122-OVE-C2-DDJ-CR001_Z-39650 
· C122-OVE-C2-DDJ-CR001_Z-39651  
· C122-OVE-C2-DDJ-CR001_Z-39654 
· C122-OVE-C2-DDJ-CR001_Z-39668 
· C122-OVE-C2-DDJ-CR001_Z-30803 
· C122-OVE-C2-DDJ-CR001_Z-30806 
· C122-OVE-C2-DDJ-CR001_Z-30809 
· C122-OVE-C2-DDJ-CR001_Z-39662 
· C122-OVE-C2-DDJ-CR001_Z-39665 

 

Installation Reports: 

· C435-BFK-C2-RGN-M123-50127 
· C435-BFK-C2-RGN-M123-50027 
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C.1.2 Resulting Movements 

· 47-53 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. During both WB and EB TBM passage, PTE, PTW and PL2 enlargement and CP3b 
cross passage excavation works no significant movement was observed on these 3D Targets. 
The only trend of movement historically recorded from these devices has been due to the 
temperature fluctuation, clearly seen in longitudinal and transversal displacement specially. 
 

· 55 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. During both WB and EB TBM passage, PTE and PTW enlargement and CP3b cross 
passage excavation works no significant movement was observed on these 3D Targets. The only 
trend of movement historically recorded from these devices has been due to the temperature 
fluctuation, clearly seen in all directions. 
 

· 57-61 Charterhouse Street: 
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. During both WB and EB TBM passage, PTE and PTW enlargement and CP3b cross 
passage excavation works no significant movement was observed on these 3D Targets. The only 
trend of movement historically recorded from these devices has been due to the temperature 
fluctuation, clearly seen in all directions. 
 

· 63 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. During both WB and EB TBM passage, PTE and PTW enlargement works no 
significant movement was observed on these 3D Targets. The only trend of movement historically 
recorded from these devices has been due to the temperature fluctuation, clearly seen in all 
directions. 
 

· 67-77 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. WB TBM passage caused around 3mm settlement and the EB TBM around 1.5mm. 
SCL-PTW enlargement works caused a maximum settlement around 3mm and the PTE 
enlargement ones around 1.5mm. Almost 4mm heave recorded during Pre-Treatment works 
carried out from Moorgate Spur Shaft No.3. Historical trend of movement has been recorded from 
these devices as result of temperature fluctuation, clearly seen in longitudinal and transversal 
displacement specially. 
 

· 77a Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. WB TBM passage caused around 6mm settlement and the EB TBM around 2.5mm. 
SCL-PTW enlargement works caused a maximum settlement around 7mm and the PTE 
enlargement ones around 3mm. Almost 4mm heave recorded during Pre-Treatment works 
carried out from Moorgate Spur Shaft No.3. Historical trend of movement has been recorded from 
these devices as result of temperature fluctuation, clearly seen in all directions. 
 

· 79-83 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. WB TBM passage caused around 6mm settlement and the EB TBM around 1.5mm. 
SCL-PTW enlargement works caused a maximum settlement around 8mm and the PTE 
enlargement ones around 3mm. SCL cross passage CP4 caused around 3mm of settlement 
recorded from these 3D Targets. Almost 4mm heave recorded during Pre-Treatment works 
carried out from Moorgate Spur Shaft No.3. Historical trend of movement has been recorded from 
these devices as result of temperature fluctuation, clearly seen in all directions. 
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· 85 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. WB TBM passage caused around 7mm settlement and the EB TBM around 1.5mm. 
SCL-PTW enlargement works caused a maximum settlement around 13mm and the PTE 
enlargement ones around 3mm. SCL cross passage CP4 caused around 3mm of settlement 
recorded from these 3D Targets. Almost 4mm heave recorded during Pre-Treatment works 
carried out from Moorgate Spur Shaft No.1. Historical trend of movement has been recorded from 
these devices as result of temperature fluctuation, clearly seen in all directions. 
 

· 87 Charterhouse Street:  
data for 3D Targets installed on the Charterhouse Street facade of this building is shown in 
Appendix B. WB TBM passage caused around 6mm settlement and the EB TBM around 1.5mm. 
SCL-PTW enlargement works caused a maximum settlement around 16mm and the PTE 
enlargement ones around 3mm. SCL cross passage CP4 caused around 3mm of settlement 
recorded from these 3D Targets. Almost 6mm heave recorded during Pre-Treatment works 
carried out from Moorgate Spur Shaft No.1. Historical trend of movement has been recorded from 
these devices as result of temperature fluctuation, clearly seen in all directions. 

 

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. In this case, the right 
trigger values for these 3D Targets are the following ones taking into account they all are installed in 
buildings located Inside of the compensation grouting area: 

· DEFAULT ALERT (in any direction): 10mm 

No triggers have been defined for the Automated Total Stations (ATS). 
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Close-Out Report – Automated Total Station ATS 01 and 3D Targets read by ATS 01

C435-BFK-C2-RGN-M123-51610

WORST 
HISTORICAL 

STATUS

CURRENT 
STATUS

47-50 CHARTERHOUSE STREET C435-RP00101 AUTOMATIC RP Settlement 16/09/2015 06 00 2.5 Clear Clear
C435-RP00102 AUTOMATIC RP Settlement 16/09/2015 06 00 1.7 Clear Clear
C435-RP00103 AUTOMATIC RP Settlement 16/09/2015 06 00 2.1 Clear Clear
C435-RP00104 AUTOMATIC RP Settlement 16/09/2015 06 00 0.8 Clear Clear
C435-RP00105 AUTOMATIC RP Settlement 16/09/2015 06 00 0.6 Clear Clear
C435-RP00106 AUTOMATIC RP Settlement 16/09/2015 06 00 0.6 Clear Clear
C435-RP00107 AUTOMATIC RP Settlement 24/04/2014 10 00 0.2 Clear Clear

51-53 CHARTERHOUSE STREET C435-RP00109 AUTOMATIC RP Settlement 16/09/2015 06 00 2 Clear Clear
C435-RP00110 AUTOMATIC RP Settlement 16/09/2015 06 00 2.1 Clear Clear
C435-RP00111 AUTOMATIC RP Settlement 16/09/2015 06 00 2.1 Clear Clear
C435-RP00112 AUTOMATIC RP Settlement 16/09/2015 06 00 1.9 Clear Clear
C435-RP00113 AUTOMATIC RP Settlement 16/09/2015 06 00 1.1 Clear Clear
C435-RP00114 AUTOMATIC RP Settlement 16/09/2015 06 00 1 Clear Clear
C435-RP00115 AUTOMATIC RP Settlement 16/09/2015 06 00 0.6 Clear Clear
C435-RP00116 AUTOMATIC RP Settlement 16/09/2015 06 00 0 Clear Clear

55 CHARTERHOUSE STREET C435-RP00117 AUTOMATIC RP Settlement 16/09/2015 06 00 -0.5 Clear Clear
C435-RP00118 AUTOMATIC RP Settlement 16/09/2015 06 00 -0.2 Clear Clear
C435-RP00119 AUTOMATIC RP Settlement 16/09/2015 06 00 -0.4 Clear Clear
C435-RP00120 AUTOMATIC RP Settlement 16/09/2015 06 00 -1 Clear Clear
C435-RP00121 AUTOMATIC RP Settlement 16/09/2015 06 00 -1 Clear Clear
C435-RP00122 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.3 Clear Clear

57-61 CHARTERHOUSE STREET C435-RP00123 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.1 Clear Clear
C435-RP00124 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.5 Clear Clear
C435-RP00125 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.6 Clear Clear
C435-RP00126 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.8 Clear Clear
C435-RP00127 AUTOMATIC RP Settlement 16/09/2015 06 00 -0.8 Clear Clear
C435-RP00128 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.1 Clear Clear
C435-RP00129 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.6 Clear Clear
C435-RP00130 AUTOMATIC RP Settlement 16/09/2015 06 00 -2 Clear Clear

63 CHARTERHOUSE STREET C435-RP00131 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.5 Clear Clear
C435-RP00132 AUTOMATIC RP Settlement 16/09/2015 06 00 -2.2 Clear Clear
C435-RP00133 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.4 Clear Clear
C435-RP00134 AUTOMATIC RP Settlement 16/09/2015 06 00 -2 Clear Clear
C435-RP00135 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.5 Clear Clear
C435-RP00136 AUTOMATIC RP Settlement 16/09/2015 06 00 -1.4 Clear Clear
C435-RP00137 AUTOMATIC RP Settlement 16/09/2015 06 00 -0.7 Clear Clear
C435-RP00138 AUTOMATIC RP Settlement 16/09/2015 06 00 -3.2 Clear Clear

67-77 CHARTERHOUSE STREET C435-RP00139 AUTOMATIC RP Settlement 16/09/2015 06 00 -3.1 Clear Clear
C435-RP00140 AUTOMATIC RP Settlement 16/09/2015 06 00 -3.7 Clear Clear
C435-RP00141 AUTOMATIC RP Settlement 16/09/2015 06 00 -2.3 Clear Clear
C435-RP00142 AUTOMATIC RP Settlement 16/09/2015 06 00 -2.8 Clear Clear
C435-RP00143 AUTOMATIC RP Settlement 16/09/2015 06 00 -4.6 Clear Clear
C435-RP00144 AUTOMATIC RP Settlement 16/09/2015 06 00 -3.8 Clear Clear
C435-RP00145 AUTOMATIC RP Settlement 16/09/2015 06 00 -9.7 Default alert Clear
C435-RP00146 AUTOMATIC RP Settlement 16/09/2015 06 00 -11.2 Default alert Default alert

77a CHARTERHOUSE STREET C435-RP00147 AUTOMATIC RP Settlement 16/09/2015 06 00 -10.1 Default alert Default alert
C435-RP00148 AUTOMATIC RP Settlement 16/09/2015 06 00 -9.7 Default alert Clear
C435-RP00149 AUTOMATIC RP Settlement 16/09/2015 06 00 -11.2 Default alert Default alert
C435-RP00150 AUTOMATIC RP Settlement 16/09/2015 06 00 -11.1 Default alert Default alert
C435-RP00151 AUTOMATIC RP Settlement 16/09/2015 06 00 -12 Default alert Default alert
C435-RP00152 AUTOMATIC RP Settlement 16/09/2015 06 00 -12.2 Default alert Default alert
C435-RP00153 AUTOMATIC RP Settlement 16/09/2015 06 00 -13.3 Default alert Default alert
C435-RP00154 AUTOMATIC RP Settlement 16/09/2015 06 00 -14.1 Default alert Default alert

79-83 CHARTERHOUSE STREET C435-RP00155 AUTOMATIC RP Settlement 16/09/2015 06 00 -13.6 Default alert Default alert
C435-RP00156 AUTOMATIC RP Settlement 16/09/2015 06 00 -14 Default alert Default alert
C435-RP00157 AUTOMATIC RP Settlement 16/09/2015 06 00 -16.5 Default alert Default alert
C435-RP00158 AUTOMATIC RP Settlement 16/09/2015 06 00 -17.2 Default alert Default alert
C435-RP00159 AUTOMATIC RP Settlement 16/09/2015 06 00 -19.4 Default alert Default alert
C435-RP00160 AUTOMATIC RP Settlement 16/09/2015 06 00 -19.8 Default alert Default alert

85 CHARTERHOUSE STREET C435-RP00161 AUTOMATIC RP Settlement 16/09/2015 06 00 -19.3 Default alert Default alert
C435-RP00162 AUTOMATIC RP Settlement 16/09/2015 06 00 -19.4 Default alert Default alert
C435-RP00163 AUTOMATIC RP Settlement 16/09/2015 06 00 -23.9 Default alert Default alert
C435-RP00164 AUTOMATIC RP Settlement 16/09/2015 06 00 -23.4 Default alert Default alert

87 CHARTERHOUSE STREET C435-RP00165 AUTOMATIC RP Settlement 16/09/2015 06 00 -24.3 Default alert Default alert
C435-RP00166 AUTOMATIC RP Settlement 16/09/2015 06 00 -25.2 Default alert Default alert
C435-RP00167 AUTOMATIC RP Settlement 16/09/2015 06 00 -26.4 Default alert Default alert
C435-RP00168 AUTOMATIC RP Settlement 16/09/2015 06 00 -26.9 Default alert Default alert
C435-RP00169 AUTOMATIC RP Settlement 16/09/2015 06 00 -27.2 Default alert Default alert
C435-RP00170 AUTOMATIC RP Settlement 16/09/2015 06 00 -27.6 Default alert Default alert

66-67 CHARTERHOUSE STREET C435-RP00171 AUTOMATIC RP Settlement 16/09/2015 06 00 0.5 Clear Clear
C435-RP00172 AUTOMATIC RP Settlement 16/09/2015 06 00 -2.5 Clear Clear
C435-RP00173 AUTOMATIC RP Settlement 16/09/2015 06 00 -3.1 Clear Clear
C435-RP00174 AUTOMATIC RP Settlement 16/09/2015 06 00 -4 Clear Clear

87 CHARTERHOUSE STREET C435-RP00175 AUTOMATIC RP Settlement 16/09/2015 06 00 -25.3 Default alert Default alert

TRIGGER LEVEL

MONITORING GROUP (Location) POINT ID TYPE DIRECTION DATE OF LAST 
READING

LAST 
READING 

VALUE (mm)
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WORST 
HISTORICAL 

STATUS

CURRENT 
STATUS

OMATIC 3D-TARGETS / READ BY ATS 01 (Poultry MA C435-RP00101 AUTOMATIC RP Transversal 16/09/2015 06 00 -1.8 Clear Clear
47-50 CHARTERHOUSE STREET C435-RP00102 AUTOMATIC RP Transversal 16/09/2015 06 00 -2.8 Clear Clear

C435-RP00103 AUTOMATIC RP Transversal 16/09/2015 06 00 -3 Clear Clear
C435-RP00104 AUTOMATIC RP Transversal 16/09/2015 06 00 -3.2 Clear Clear
C435-RP00105 AUTOMATIC RP Transversal 16/09/2015 06 00 -3.3 Clear Clear
C435-RP00106 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.3 Clear Clear
C435-RP00107 AUTOMATIC RP Transversal 24/04/2014 10 00 -2.3 Clear Clear

51-53 CHARTERHOUSE STREET C435-RP00109 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.7 Clear Clear
C435-RP00110 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.8 Clear Clear
C435-RP00111 AUTOMATIC RP Transversal 16/09/2015 06 00 -5.1 Clear Clear
C435-RP00112 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.9 Clear Clear
C435-RP00113 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.3 Clear Clear
C435-RP00114 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.2 Clear Clear
C435-RP00115 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.7 Clear Clear
C435-RP00116 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.9 Clear Clear

55 CHARTERHOUSE STREET C435-RP00117 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.8 Clear Clear
C435-RP00118 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.6 Clear Clear
C435-RP00119 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.5 Clear Clear
C435-RP00120 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.9 Default alert Default alert
C435-RP00121 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.4 Clear Clear
C435-RP00122 AUTOMATIC RP Transversal 16/09/2015 06 00 -11.7 Default alert Default alert

57-61 CHARTERHOUSE STREET C435-RP00123 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.2 Clear Clear
C435-RP00124 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.7 Default alert Default alert
C435-RP00125 AUTOMATIC RP Transversal 16/09/2015 06 00 -7.7 Clear Clear
C435-RP00126 AUTOMATIC RP Transversal 16/09/2015 06 00 -9.9 Default alert Clear
C435-RP00127 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.1 Clear Clear
C435-RP00128 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.2 Clear Clear
C435-RP00129 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.7 Clear Clear
C435-RP00130 AUTOMATIC RP Transversal 16/09/2015 06 00 -5.9 Clear Clear

63 CHARTERHOUSE STREET C435-RP00131 AUTOMATIC RP Transversal 16/09/2015 06 00 -5 Clear Clear
C435-RP00132 AUTOMATIC RP Transversal 16/09/2015 06 00 -6 Clear Clear
C435-RP00133 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.5 Clear Clear
C435-RP00134 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.8 Clear Clear
C435-RP00135 AUTOMATIC RP Transversal 16/09/2015 06 00 -0.8 Clear Clear
C435-RP00136 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.5 Clear Clear
C435-RP00137 AUTOMATIC RP Transversal 16/09/2015 06 00 -4 Clear Clear
C435-RP00138 AUTOMATIC RP Transversal 16/09/2015 06 00 -4 Clear Clear

67-77 CHARTERHOUSE STREET C435-RP00139 AUTOMATIC RP Transversal 16/09/2015 06 00 -5 Clear Clear
C435-RP00140 AUTOMATIC RP Transversal 16/09/2015 06 00 -5.3 Clear Clear
C435-RP00141 AUTOMATIC RP Transversal 16/09/2015 06 00 -6 Clear Clear
C435-RP00142 AUTOMATIC RP Transversal 16/09/2015 06 00 -7.8 Clear Clear
C435-RP00143 AUTOMATIC RP Transversal 16/09/2015 06 00 -9.2 Default alert Clear
C435-RP00144 AUTOMATIC RP Transversal 16/09/2015 06 00 -11.5 Default alert Default alert
C435-RP00145 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.6 Default alert Default alert
C435-RP00146 AUTOMATIC RP Transversal 16/09/2015 06 00 -13.5 Default alert Default alert

77a CHARTERHOUSE STREET C435-RP00147 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.3 Default alert Default alert
C435-RP00148 AUTOMATIC RP Transversal 16/09/2015 06 00 -14.5 Default alert Default alert
C435-RP00149 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.3 Default alert Default alert
C435-RP00150 AUTOMATIC RP Transversal 16/09/2015 06 00 -15.9 Default alert Default alert
C435-RP00151 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.9 Default alert Default alert
C435-RP00152 AUTOMATIC RP Transversal 16/09/2015 06 00 -16.3 Default alert Default alert
C435-RP00153 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.6 Default alert Default alert
C435-RP00154 AUTOMATIC RP Transversal 16/09/2015 06 00 -18.5 Default alert Default alert

79-83 CHARTERHOUSE STREET C435-RP00155 AUTOMATIC RP Transversal 16/09/2015 06 00 -12.1 Default alert Default alert
C435-RP00156 AUTOMATIC RP Transversal 16/09/2015 06 00 -17.4 Default alert Default alert
C435-RP00157 AUTOMATIC RP Transversal 16/09/2015 06 00 -11.8 Default alert Default alert
C435-RP00158 AUTOMATIC RP Transversal 16/09/2015 06 00 -16.5 Default alert Default alert
C435-RP00159 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.2 Default alert Default alert
C435-RP00160 AUTOMATIC RP Transversal 16/09/2015 06 00 -15.7 Default alert Default alert

85 CHARTERHOUSE STREET C435-RP00161 AUTOMATIC RP Transversal 16/09/2015 06 00 -9.5 Default alert Clear
C435-RP00162 AUTOMATIC RP Transversal 16/09/2015 06 00 -12.8 Default alert Default alert
C435-RP00163 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.4 Default alert Clear
C435-RP00164 AUTOMATIC RP Transversal 16/09/2015 06 00 -9.5 Default alert Clear

87 CHARTERHOUSE STREET C435-RP00165 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.1 Default alert Clear
C435-RP00166 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.8 Default alert Clear
C435-RP00167 AUTOMATIC RP Transversal 16/09/2015 06 00 -5.5 Default alert Clear
C435-RP00168 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.8 Default alert Clear
C435-RP00169 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.4 Default alert Clear
C435-RP00170 AUTOMATIC RP Transversal 16/09/2015 06 00 -6.3 Default alert Clear

66-67 CHARTERHOUSE STREET C435-RP00171 AUTOMATIC RP Transversal 16/09/2015 06 00 -2.3 Clear Clear
C435-RP00172 AUTOMATIC RP Transversal 16/09/2015 06 00 -4.8 Clear Clear
C435-RP00173 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.1 Clear Clear
C435-RP00174 AUTOMATIC RP Transversal 16/09/2015 06 00 -10.8 Default alert Default alert

87 CHARTERHOUSE STREET C435-RP00175 AUTOMATIC RP Transversal 16/09/2015 06 00 -8.7 Default alert Clear
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Close-Out Report – Automated Total Station ATS 01 and 3D Targets read by ATS 01

C435-BFK-C2-RGN-M123-51610

WORST 
HISTORICAL 

STATUS

CURRENT 
STATUS

OMATIC 3D-TARGETS / READ BY ATS 01 (Poultry MA C435-RP00101 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.7 Clear Clear
47-50 CHARTERHOUSE STREET C435-RP00102 AUTOMATIC RP Longitudinal 16/09/2015 06 00 4.2 Clear Clear

C435-RP00103 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.2 Clear Clear
C435-RP00104 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.7 Clear Clear
C435-RP00105 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.7 Clear Clear
C435-RP00106 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.9 Clear Clear
C435-RP00107 AUTOMATIC RP Longitudinal 24/04/2014 10 00 2.3 Clear Clear

51-53 CHARTERHOUSE STREET C435-RP00109 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.7 Clear Clear
C435-RP00110 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.9 Clear Clear
C435-RP00111 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.2 Clear Clear
C435-RP00112 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3 Clear Clear
C435-RP00113 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.7 Clear Clear
C435-RP00114 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.3 Clear Clear
C435-RP00115 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.3 Clear Clear
C435-RP00116 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.7 Clear Clear

55 CHARTERHOUSE STREET C435-RP00117 AUTOMATIC RP Longitudinal 16/09/2015 06 00 -0.4 Clear Clear
C435-RP00118 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.6 Clear Clear
C435-RP00119 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.2 Clear Clear
C435-RP00120 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.8 Clear Clear
C435-RP00121 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.2 Clear Clear
C435-RP00122 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.5 Clear Clear

57-61 CHARTERHOUSE STREET C435-RP00123 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.2 Clear Clear
C435-RP00124 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.5 Clear Clear
C435-RP00125 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.1 Clear Clear
C435-RP00126 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.2 Clear Clear
C435-RP00127 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.9 Clear Clear
C435-RP00128 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.4 Clear Clear
C435-RP00129 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.6 Clear Clear
C435-RP00130 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.5 Clear Clear

63 CHARTERHOUSE STREET C435-RP00131 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.4 Clear Clear
C435-RP00132 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.6 Clear Clear
C435-RP00133 AUTOMATIC RP Longitudinal 16/09/2015 06 00 1.4 Clear Clear
C435-RP00134 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.5 Clear Clear
C435-RP00135 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.8 Clear Clear
C435-RP00136 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.1 Clear Clear
C435-RP00137 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.5 Clear Clear
C435-RP00138 AUTOMATIC RP Longitudinal 16/09/2015 06 00 0.8 Clear Clear

67-77 CHARTERHOUSE STREET C435-RP00139 AUTOMATIC RP Longitudinal 16/09/2015 06 00 8.2 Default alert Clear
C435-RP00140 AUTOMATIC RP Longitudinal 16/09/2015 06 00 11.1 Default alert Default alert
C435-RP00141 AUTOMATIC RP Longitudinal 16/09/2015 06 00 7.4 Default alert Clear
C435-RP00142 AUTOMATIC RP Longitudinal 16/09/2015 06 00 10.4 Default alert Default alert
C435-RP00143 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6.3 Default alert Clear
C435-RP00144 AUTOMATIC RP Longitudinal 16/09/2015 06 00 9.1 Default alert Clear
C435-RP00145 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6.2 Default alert Clear
C435-RP00146 AUTOMATIC RP Longitudinal 16/09/2015 06 00 7.9 Default alert Clear

77a CHARTERHOUSE STREET C435-RP00147 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6 Default alert Clear
C435-RP00148 AUTOMATIC RP Longitudinal 16/09/2015 06 00 8.6 Default alert Clear
C435-RP00149 AUTOMATIC RP Longitudinal 16/09/2015 06 00 5.3 Default alert Clear
C435-RP00150 AUTOMATIC RP Longitudinal 16/09/2015 06 00 8.6 Default alert Clear
C435-RP00151 AUTOMATIC RP Longitudinal 16/09/2015 06 00 5.1 Default alert Clear
C435-RP00152 AUTOMATIC RP Longitudinal 16/09/2015 06 00 8.9 Default alert Clear
C435-RP00153 AUTOMATIC RP Longitudinal 16/09/2015 06 00 4.7 Default alert Clear
C435-RP00154 AUTOMATIC RP Longitudinal 16/09/2015 06 00 8.7 Default alert Clear

79-83 CHARTERHOUSE STREET C435-RP00155 AUTOMATIC RP Longitudinal 16/09/2015 06 00 5.1 Clear Clear
C435-RP00156 AUTOMATIC RP Longitudinal 16/09/2015 06 00 7.6 Default alert Clear
C435-RP00157 AUTOMATIC RP Longitudinal 16/09/2015 06 00 4.2 Clear Clear
C435-RP00158 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6.8 Default alert Clear
C435-RP00159 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.2 Clear Clear
C435-RP00160 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6 Clear Clear

85 CHARTERHOUSE STREET C435-RP00161 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.1 Clear Clear
C435-RP00162 AUTOMATIC RP Longitudinal 16/09/2015 06 00 4.4 Clear Clear
C435-RP00163 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.5 Clear Clear
C435-RP00164 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.6 Clear Clear

87 CHARTERHOUSE STREET C435-RP00165 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.2 Clear Clear
C435-RP00166 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.9 Clear Clear
C435-RP00167 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.8 Clear Clear
C435-RP00168 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.9 Clear Clear
C435-RP00169 AUTOMATIC RP Longitudinal 16/09/2015 06 00 2.6 Clear Clear
C435-RP00170 AUTOMATIC RP Longitudinal 16/09/2015 06 00 3.6 Clear Clear

66-67 CHARTERHOUSE STREET C435-RP00171 AUTOMATIC RP Longitudinal 16/09/2015 06 00 -5.5 Clear Clear
C435-RP00172 AUTOMATIC RP Longitudinal 16/09/2015 06 00 -1.6 Clear Clear
C435-RP00173 AUTOMATIC RP Longitudinal 16/09/2015 06 00 -5 Clear Clear
C435-RP00174 AUTOMATIC RP Longitudinal 16/09/2015 06 00 -4.6 Clear Clear

87 CHARTERHOUSE STREET C435-RP00175 AUTOMATIC RP Longitudinal 16/09/2015 06 00 6.2 Clear Clear
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Close-Out Report – Automated Total Station ATS 01 and 3D 
Targets read by ATS 01 

 
C435-BFK-C2-RGN-M123-51610 

 

 

         

   

C.3 Significant Issues with the Instrumentation 
· 3D Target C435-RP00107 was covered by scaffolding and knocked on 24/04/2014, being not 

facing to any ATS since then. 

C.4 Residual Risks 
The rates of residual settlement for these 3D Targets have been determined and in all cases these rates 
are less than 2mm/year. 

 

D. CONCLUSIONS 
Following the WB and EB TBMs passage, as well as the SCL enlargement of PTW, PTE and PL2 and the 
cross passages CP3b and CP4 and Compensation Grouting works carried out from the Butcher’s Ramp, 
Moorgate Spur No.1 and No.3 shafts, a maximum measured settlement of 27.6mm has been recorded in 
the 87 Charterhouse Street building. 

On the other hand, the maximum horizontal movement in longitudinal and transversal directions has 
being +11.1mm in the 67-77 Charterhouse Street building and -18.5mm in 77a Charterhouse Street for 
these 3D Targets.  

At the same time, all these movements recorded in all directions have been potentially affected by the 
temperature fluctuation recorded from the ATS 01 along these years, being these series included as an 
exception in all graphs as a clear behaviour comparison. 

After the works, all devices do not show any significant movement, therefore these devices are 
considered stabilized. 
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Appendix A: Drawings / Photomontages 
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