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Ground Treatment 

 

Micro piling 24/10/2013 to 20/01/2014 

Trial grouting 12/12/2013 to 20/01/2014 

Vertical TAM drilling 02/12/2013 to 12/02/2014 

Vertical TAM grouting 20/01/2014 to 15/07/2014 

Soil mixing 17/04/2014 to 14/05/2014 

Sub-horizontal TAM drilling 22/04/2014 to 04/07/2014 

Sub-horizontal TAM grouting 12/05/2014 to 17/07/2014 

EB eye ground treatment 01/10/2014 to 14/10/2014 

 

The information related to the grouting is captured and further explained in the following 

documents: 

 C305-DSJ-N2-CER-CR144_PT003-50024. 

 SRG minutes: C305-DSJ-C2-MRC-CR144_PT003-50001 to -50146. 

 C305-DSJ-C-RGN-CRG03-50238 Rev 4.0 (Close Out Report for DLR Royal Victoria Station 

to VDP). 

 

6. SUMMARY OF THE DATA 

Note: For the following data plots (including data presented in Appendix B and C) #N/A refers to 

instances where readings were not taken for that sensor (e.g. damaged sensor, not access, etc.). 
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Using the available data from November 2014 to January 2015 a linear trend line is estimated 

for every electrolevel. The adjustment has been carried out using Excel. This application uses the 

method of least squares to find a line that best fits the points. 

The table above shows the slope or gradient of the adjusted line for each electrolevel. The 

annual rate (mm/year) is determined by the slope of this line for 365 days ahead. In this case the 

rate is an extrapolation of automatic data taken from November 2014 to January 2015, when the 

ground was still showing some movement. In fact, following agreement with third party asset 

owners, the electrolevels were removed in February 2015, as per Crossrail instruction C305-PMI-

00866, due to the area being handed over to other contractor. Manual monitoring was carried out 

until July 2015; however this revealed to be not effective because of difficult accessibility and being 

the area a construction site. For details on manual monitoring see page 20.  

Nevertheless, for this area, an acceptably low rate of long term settlement can be demonstrated 

by the monitoring data of C305-LP010300-C305-LP010420 and C305-LP026184-C305-LP026195, 

C305-LP015610 to C305-LP015720 and C340-LP00004 to C340-LP0035A, presented in the next 

pages.  

Profiles of the electrolevel line are shown in the graph below. The TBM passage ran parallel to 

this electrolevel line. 
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Note: All the movements are in mm. (-) Settlement / (+) Heave 

The percentage of levelling points with a settlement rate less than 2 mm/year is 89%, whereas 100% are 

less than 3 mm/year.  

The plot below shows the trend line adjustment for the levelling points in this array. 
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C305-LP019002 to C305-LP019550 

   

 

The graph above shows a total maximum heave of 94 mm recorded during grouting works.  

This array was installed to monitor the ground movement due to the ground treatment works in relation 

to the adjacent NGG and TWUL assets, the electrolevel instruments took over in early July 2014. Long 

term readings not required, hence the settlement rate has not been calculated for this section. 
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C305-LP011210 to C305-LP011220 

The graph above shows a total maximum heave of 17 mm recorded during grouting works. 

This array was monitored for the ground treatment works. Long term readings not required, hence the 

settlement rate has not been calculated for this section. 

C305-LP011310 to C305-LP011320 
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The graph above shows a total maximum heave of 27 mm recorded during grouting works.  

This array was monitored for the ground treatment works. Long term readings not required, hence the 

settlement rate has not been calculated for this section. 

C305-LP011410 to C305-LP011420 

 

 

The graph above shows a total maximum settlement of -5.6 mm recorded during grouting works.  

This array was monitored for the ground treatment works. Long term readings not required, hence the 

settlement rate has not been calculated for this section. 
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C305-LP011510 to C305-LP011520 

The graph above shows a total maximum heave of 18 mm recorded during grouting works.  

This array was monitored for the ground treatment works. Long term readings not required, hence the 

settlement rate has not been calculated for this section. 
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APPENDIX A:  

ELECTROLEVELS AND SOFT GROUND PINS LOCATION 
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APPENDIX B: 

 ELECTROLEVELS AND LONG LEVELLING POINTS DATA 
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APPENDIX C:  

SOFT GROUND PINS DATA  
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APPENDIX D:  

GROUTING AREA LEVELLING POINTS SUMMARY  
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