
Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



 
Monitoring Close-Out Report:  Automated Total Station 

ATS12 and 3D targets read by ATS11 
C435-BFK-C2-RGN-M123-51629 

 

 

         

   

 

Contents 

 

A.  INTRODUCTION  3 

B.  INSTRUMENTS  3 

B.1  DESCRIPTION OF THE INSTRUMENTS  3 
B.2  LOCATION OF THE INSTRUMENTS  5 

C.  MOVIMENTS  5 

C.1  MOVEMENTS RESULTING FROM CONSTRUCTION ACTIVITIES  5 
C.1.1  Relevant Crossrail (BFK) Works 5 

C.1.2  Resulting Movements 6 

C.2  TRIGGER BREACHES  9 
C.3  SIGNIFICANT ISSUES WITH THE INSTRUMENTATION  10 
C.4  RESIDUAL RISKS  10 

D.  CONCLUSIONS  10 

 

APPENDIX A: DRAWINGS. 

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



 
Monitoring Close-Out Report:  Automated Total Station 

ATS12 and 3D targets read by ATS11 
C435-BFK-C2-RGN-M123-51629 

 

 

         

   

C435-RP01127 8-12 ST JOHN ST 82157.6666 36550.3651 119.5712 

C435-RP01128 8-12 ST JOHN ST 82157.6386 36550.2766 121.7471 

C435-RP01129 8-12 ST JOHN ST 82158.0749 36554.2323 119.9264 

C435-RP01130 8-12 ST JOHN ST 82158.0913 36554.4764 121.8472 

C435-RP01131 8-12 ST JOHN ST 82159.054 36562.7514 120.959 

C435-RP01133 16 ST JOHN ST 82159.2519 36563.3479 130.0635 

C435-RP01134 16 ST JOHN ST 82160.6573 36569.0718 120.9057 

C435-RP01135 16 ST JOHN ST 82160.7627 36569.3225 129.3547 

C435-RP01136 16 ST JOHN ST 82161.7887 36573.5454 122.2163 

C435-RP01137 16 ST JOHN ST 82161.4593 36572.1287 130.8074 

C435-RP01138 16 ST JOHN ST 82146.3097 36541.0143 120.7996 

C435-RP01139 3-5 ST JOHN ST 82166.2988 36581.0202 121.9105 

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-M123-50059-IR-RP-ATS11 

Installation Reports: 

 C435-BFK-C2-RGN-M123-50013 
 C435-BFK-C2-RGN-M123-50059 
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During the TBM, the prisms show 4-5mm of settlement. After the TBM, the building continues 
settling during 7 months, until a new grouting episode was carried out on August (before PTE 
works). This grouting episode caused 12mm maximum of heave. 

When the building was inside the influence area for PTE, the prisms show the maximum 
settlement. In total, during this period, the maximum settlement was -16mm. Once the building 
was outside for the PTE, a new grouting episode was carried out, causing 2mm of heave. 

After finish all works closer to this building, a trend of settlement was captured by the prisms, 
adding 2mm more, until September 2015. From this date, the prisms show stable conditions. 

At the end, and with the combination for all works, the maximum movement on this building 
(settlement) was -18mm.  

 11-33 St John St 

The result for the data for the prisms installed on this building is showing in the Appendix B. 

The behaviour for the prisms installed in this building is different depending how close the 
prisms to the tunnel are. This building is too long, and some prisms are installed just in the 
tunnel limit, and the other ones are installed too far. 

Before TBM arrived, some grouting episode was carried out to improve the ground conditions. 
The maximum movement caused by the grouting was 3-4mm of heave. After this episode, all 
prisms show stable conditions until the TBM cross the building. During the TBM, the prisms 
closer to the tunnel are the prisms that show more settlement, in this case the maximum 
settlement was 4-5mm. The rest of the prisms didn’t show significant movements.  

The prisms closer to the tunnel, after the TBM, show a settlement trend adding 2mm more. 

Before the building was inside the influence area for PTE, two grouting’s episodes was carried 
out. For the first one, the maximum movement captured by the prisms was 2mm, and for the 
second one was another 2mm. 

The second episode was captured only by the prisms closer to the tunnel. 

When the building was inside the PTE influence area, the closer prisms to the tunnel showed 
12mm. The prisms installed in the middle way between the further a closer, show 4mm 
maximum. 

After PTE, a new grouting episode was carried out to stop the trend of the movements. On the 
further prisms, the trend was stopped, but no on the prisms closer to the tunnel. These prisms 
continue settling during 6 months, until May 2015. From this date, the prisms show stable 
conditions. The rate for the movements is less than 2mm/year. 

 8-12 St John St.  

The data for the prisms installed on this building is showing in Appendix B. 

As the graphic shows, some grouting episode was carried out before the TBM in order to 
improve the settlement. During the first episode, 2mm was captured by the prisms. For the 
second episode, the prisms show another 6mm. After these episodes, the prisms show a 
settlement trend before the TBM. During this trend, 2mm was disappearing. 

During the TBM on January 2014, 5-6mm of settlement was captured by the prisms. In this 
case, all the prisms show the same movement. After the TBM, the building continues settling 
during 4 months, adding another 6mm, until June, when a new grouting episode was carried 
out. During this episode, the prisms show maximum 6mm of heave in one prism. For the rest of 
the prisms the maximum heave was 2mm. After this episode, the prisms show stable conditions, 
until a new episode was carried out. For this episode, another 2mm of heave was captured by 
the prisms. After this episode, all heave was disappearing.  
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Is when the building was affected by the PTE enlargement, the movement was important. 
During this period, the prisms captured 8-10mm of settlement. Once the building was outside for 
the influence area for the PTE, all prisms shows stable conditions during 2 months. After these 
two months, the prisms started to show a settlement trend, adding 4mm more. No SCL works 
were carried out on this period to produce the trend. 

On May 2015, the ATS start the long term period. The following readings during long term 
period confirm the trend of the movements, until September 2015, when the prisms start to 
show stable conditions. The last readings for the prisms carried out on December 2015 confirm 
that the prisms show stable conditions. From this date, the rate for the movements is less than 
2mm per year. 

 16 St John St 

The result, for the prisms installed on 16 St John St is presented in Appendix B. 

The behaviour for this group of prisms is similar than the prisms installed on 8-10 St John St. 
The difference is that the movements for this prisms is less, because is quiet far from the tunnel. 

Before the TBM, some grouting episode was carried out to improve the ground conditions. 
These episodes, caused in total 4mm of heave in all prisms installed on this building. After 
these episodes, all prisms show stable conditions, until TBM arrived. When the building was 
inside the influence area for the TBM, 3mm of settlement was captured by the prisms. After the 
TBM, a trend on the movements was observed, adding another 4mm more on settlement. On 
July, a grouting episode was carried out to try to stop the trend, caused 2mm of heave. After 
this episode, the prisms show stable conditions until PTE enlargement works. 

During PTE works, 15-16mm of settlement maximum was captured by the prisms. The prisms 
that show the maximum movements are the prisms closer to the axis of the tunnel. The rest of 
the prisms show around 8-12mm. 

After the PTE, a grouting episode was carried out to compensate the settlement, caused 2mm 
of heave in all prisms. After this episode, a trend was captured by the prisms, adding 2mm 
maximum on settlement. 

After all works, and from June 2015, the prisms show stable conditions. From this date, the 
rates on the movements are less than 2mm/year. 

 20 St John St 

 

The result, for the prisms installed on 20 St John St is presented in Appendix B. 

The behaviour for this group of prisms is similar than the prisms installed on 16 St John St., but 
the magnitude for the movements are less because the building is too far for the tunnel. 

Before the TBM, the grouting episode was carried out to improve the ground conditions, caused 
around 2-3mm of heave. After this episode, all prisms show stable conditions, until TBM arrived. 
When the building was inside the influence area for the TBM, 3-4mm of settlement was 
captured by the prisms. After the TBM, a trend on the movements was observed, adding 
another 5mm more on settlement. On July, a grouting episode was carried out to try to stop the 
trend, caused 2mm of heave. After this episode, and before the PTE, the prisms show stable 
conditions, until a new grouting episode was carried out, caused 2-3mm of heave. 

During PTE works, 4-5mm of settlement maximum was captured by the prisms. The prisms that 
show the maximum movements are the prisms closer to the axis of the tunnel. The rest of the 
prisms show around 2-3mm. 

After the PTE, a grouting episode was carried out on December 2014 to compensate the 
settlement, caused 1-2mm of heave in all prisms. After this episode, a trend was captured by 
the prisms, adding 2mm maximum on settlement. 
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After all works, and from April 2015, the prisms show stable conditions. From this date, the rates 
on the movements are 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. Green trigger is less (80%) that the predicted movement. 

Most of the buildings where the prisms are installed are inside the compensation grouting area, 
so in this case, the triggers criteria for this building is based on the slopes. 

If some prisms are outside the compensation grouting area, but part of the building are inside 
the compensation area, the criteria for these prisms are the slopes as well. 
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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, the maximum measured 
settlement on the prisms remains less than the expected. 

After the works, all devices do not show any significant movement, therefore these devices are 
considered stabilized. 

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 09/12/2015.  
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APPENDIX A: DRAWINGS 
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APPENDIX B: GRAPHS 
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