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1. Purpose and Scope 

The purpose of this document is to provide a summary of the observed movements relative to the 

TBM works between Bond Street Station and Tottenham Court Road Station s in accordance with 

the requirements of the Instrumentation and Monitoring Specification KX10, Clauses KX10.2113 

and KX10.2114. 

 

This report is one of a series of 5 which cover the TBM drives between Royal Oak Portal and 
Farringdon Station as listed in Table 1. 

Report title:  

Final and Close Out Monitoring 

Report Number: 

C300-BFK C4-RGN-

CRT00_S 005- 

Eastbound Tunnel Westbound Tunnel 

Start 

Chainage 

End 

Chainage 

Start 

Chainage 

End 

Chainage 

Royal Oak Portal to Paddington Station 

(ROP to PAD) 

51232 510 1312 510 1300 

Paddington Station to Bond Street 

Station (PAD to BOS) 

51015 1670 3561 1660 3568 

Bond Street Station to Tottenham Court 

Road Station (BOS to TCR) 

51016 4187 4672 4159 4679 

Tottenham Court oad Station to Fisher 

Street Shaft & Crossover (TCR to FIS) 

51129 5147 5792 5108 5856 

Fisher Street Shaft & Crossover to 

Farr gdon Station (FIS to FAR) 

51130 6097 6860 6162 6945 

   Tab e 1                        L  o  in l / s  O t r   MList of Final / Close Out Reports for TBM              s o l k a  o drives Royal Oak Portal to Farringdon.    

 

1.1. Executive summary 

This document includes settlement data from instruments on assets (BRE) and from general 

ground transects (PLP) for the TBM drives between Bond Street Station and Tottenham Court 

Road Station.  

A summary of the monitoring data is provided, with the influence of the two TBM drives identified. 
The rate of post-construction settlement is compared to the specified limit of 2mm/year and the 

absolute magnitude of settlement is compared to the trigger values given in the C122 I&M plan. 

Points where trigger levels have been exceeded are listed. Monitoring data from Cross Passage 

4a is also presented. 

Information about Thames Water assets is provided, both within the report and in Appendix 3 

(summary table). In general, no deflection amber trigger (average of 3 values) has been breached 

on Thames Water assets. 
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  gu e Figure 3      da  : data time-   p  plots --    pcomp           a s n a st y  m  t  ( narison against 2mm/year settlement rate (long- rterm)    

2.1.2. Comments 

The PLPs in Hanover Street / Regent Street settled up to approx. 10mm due to the C300 running 

tunnels excavation. The effect of the WB and EB TBMs is visible from the settlement time-plots, and 

the EB TBM effect is prevalent, as expected. No settlement trigger has been breached. The long-term 

trend is less than 2mm yea  

The residual risk associated with long-term settlements is considered to be negligible. 
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    gu e  se t e nFigure 6: settlement--    pldistance plot    

  Table Table 33 b: b: a,b: a,b: c i ve  r  c i ve  r  Achieved Triggers Achieved Triggers ––    t e s n  lt e s n  lsettlements and slopessettlements and slopes    

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.2. Comments 

The PLPs in Hanover Street settled up to approx. 12mm due to the C300 running tunnels 

excavation. The effect of the WB and EB TBMs is visible from the settlement time-plots. Settlement 
triggers have been breached, as indicated in Table 3. The long-term trend is less than 2mm/year. 

The residual risk associated with long-term settlements is considered to be negligible. 

 

Point Code Point type 
Achieved 

Trigger 

E07LB 07 BRE Green 

E07LB008 BRE Green 

E07LB003 BRE Green 

E07LB004 BRE Amber 

E07LP053 PLP Amber 

E07LP054 PLP Amber 

E07LP055 PLP Amber 

E07LP056 PLP Green 

Worst case slope [1/-] Trigger 

16,300 no 
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  gu e Figure 7      da  : data time-   p  plots --              pa s n a st  m  t  ( ncomparison against 2mm/year se tleme t rate (long- rterm)    

 

2.3.2. Comments 

The PLPs in Regent Stree  settled up to approx. 8mm due to the C300 running tunnels excavation. 

The effect of the WB and EB TBMs is visible from the settlement time-plots. No settlement trigger has 
been breached. The long erm trend is less than 2mm/year. 

The residual risk associated with long-term settlements is considered to be negligible. 
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  gu e Figure 10    :   o  senot used    

   Table 4 ba,b   : :     c i ve  r  Achieved Triggers –    t e ssettlements    nand    t ndeflection    oratios        ( o   C 4 )(prior to CP4a)    

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2. Comments 

The PLPs in Regent Street / Grea  Ma lborough Street settled up to approx. 11mm due to the 

C300 running tunnels excavation. The effect of the WB and EB TBMs is visible from the settlement 
time-plots. Any settlement developed after end of April 2014 is related with the excavation of Cross-

Passage 4a (see Section 2.5). The rate of settlement following the running tunnels and prior to the 

excavation of CP4a was close t  the specified value of 2mm / year. 

 

Point Code Point type 
Achieved 
Trigger 

F07LP039 PLP Green 

F07LP038 PLP Green 

F07LP037 PLP Amber 

F07LP036 PLP Green 

F07LP035 PLP Green 

F07LP034 PLP Green 

F07LP033 PLP Green 

Worst case deflection ratio 

(average of 3 values) [1/-] 
Trigger 

44,200 no 
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2.5. Cross Passage 4a 

The majority of Cross Passage 4a (CP4a) was excavated during May / June 2014. A small back 

excavation was carried out at the end of August 2014. The following data show the impact during 

both of these periods. 

2.5.1. Data 

 

  gu e Figure 11      a t n: CP4a location    

 
  gu e Figure 12       : BREs     a u  me  absolute settlements, ofrom        C   CP 4a   n main c vexcavation    
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  gu e Figure 13             t me e d a  : BREs time referenced data, ffrom        C   CP 4a   in main c ne avation    

 
  gu e Figure 14          P  bs  tt s  : PLPs absolute settlements, rfrom         4  CP 4a   i  main a texcavation    
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  gu e Figure 15            P   e r   : PLPs time referenced data, from          CP 4a    main t oex avation    

    

  gu e Figure 16       t me: BREs time        e d a  referenced data, ffrom          C   c  xc nCP 4a back excavation    
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  gu e Figure 17            P   e r   : PLPs time referenced data, from            k a t oCP 4a back exca ation    

2.5.2. Comment 

The maximum settlement due to the CP4a main excavation during May / June 2014 was approx.. 

3mm recorded on both PLPs and BREs. The effect of the back excavation was negligible in 

August 2014. The post works behavior is stable. The associated residual risk is considered to be 

negligible.  

The impact of the running tunnels and the CP4a works (both main excavation and back 

excavation) on the nearby LU Bakerloo and Victoria lines running tunnels is given in Appendix 6. 
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       Figure 220       : data time--   t  plots -              p i o  ga t mm/   a e ocomparison against 2mm/year set lement rate (long-tterm)    

2.6.2. Comments 

The PLPs in Argyll Street settled up to approx. 9mm due to the C300 running tunnels excavation. 

The effect of the WB and EB TBMs is visible from the settlement time-plots. No settlement trigger has 

been breached. The long term rate of settlement is less than 2mm/year. 

The residual risk assoc ated with long-term settlements is considered to be negligible.  
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   Figure 222aa,b       t m: data time-   o s plots -          r  i  s t  icomparison against settlemen  trigger    
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2.7.2. Comments 

The PLP and BRE on and adjacent to 30 – 38 Great Marlborough Street settled up to approx. 

13mm due to the C300 running tunnels excavation. The effect of the WB and EB TBMs is visible from 

the settlement time-plots. No settlement trigger has been breached.  

The time-plots and the cuts are showing stabilising settlement trend, and the long term average 

appears to be slightly over 2mm/year. The latest measurements show a trend approaching stability.  

Worst case deflection ratio on 

30-37 Great Marlborough street 

PLPs (average of 3 values) [1/-] 

Trigger 

6,300 no 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t





    

C300/410 

Western Tunnels & Caverns Project    
    

    

Final Monitoring Report:  C300-BFK-C4-RGN-CRT00_ST005-51016  Rev 2.0 
TBM DRIVES ~ from Bond 
Street Station to Tottenham 
Court Road Station 

Page 24 of 41 

 
 

 
  gu e Figure 22      t  t m: data time-   ots plots -              o  n   s t e n  r  gcomparison against 2mm/year settlem nt rate (long-- e mterm)    

 
gu e gu e Figure Figure 2323  t  t m  t m: data time: data time-- ots ots plots plots --    o  n  t  o  n  t  comparison against settlement triggercomparison against settlement triggerss    
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   Table 5 ba,b   : :     c i ve  r  Achieved Triggers –    t e ssettlements      n  s o, deflections, slopes    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.8.2. Comments 

The BRE and PLP on and adjacent to 39-50 Great Marlborough Street settled up to approx. 17mm 
due to the C300 running tunnels excavation. The effect of the WB and EB TBMs is visible from the 

settlement time-plots. Five points breached settlement green trigger and three the amber trigger.   

The time-plots and the cuts are showing on-going settlements, and the long term behaviour appears 

to be slightly over the 2mm/year, but with a trend to a reducing rate with time.  

 

Point Code Point type 
Achieved 

Trigger 

A08LB003 BRE Amber 

A08LB041 BRE Amber 

A08LB042 BRE Amber 

A08LB043 BRE Green 

A08LB074 BRE Green 

A08LB022 BRE Green 

A08LB023 BRE Green 

A08LP040 PLP Green 

Worst case deflection ratio 

(average of 3 values) [1/-] 
Trigger 

7,900 no 

Worst case slope [1 -] Trigger 

5,500 no 
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gu e gu e Figure Figure 2525a,ba,b  d a i da a i: data time: data time--pl  pl  plots plots --    c s n s  e  t rc s n s  l  rcomparison against settl me t triggerscomparison against settlement riggers    

 
 

  gu e Figure 26    :   t  t mdata time-   ots plots -              o  n   s t e n  r  gcomparison against 2mm/year settlement rate (long-- e mterm)    
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  gu e Figure 29a,b      da a i: data time-   pl  plots -          c s n s  e l  t rcomparison against settlement triggers    

 

 
gu egu eFigureFigure    3030  t  t m  t m: data time: data time-- ots ots plots plots --    o  n   s t e n  r  go  n   s t e n  r  gcomparison against 2mm/year settlement rate (longcomparison against 2mm/year settlement rate (long---- eetertermmm)m)    
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  gu e Figure     333bb     : t  : data time-   t  plots -          o  g  t e t ge scomparison against settlement tr ggers    

 
gu egu eFigureFigure    3434  t  t m  t m: data time: data time-- ots ots plots plots --    cco  n   s t e n  r  go  n   s t e n  r  gomparison against 2mm/year settlement rate (longomparison against 2mm/year settlement rate (long---- e me mterm)term)    
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Appendix 1. TBMs charts and sections’ chainages 

 
    s p res  TBMs progress chart    

    

 
 

 

 
 

gu eFigure    36         n  : WB and E           B B  gr ss h r  g B TBMs progress charts along BOS--TCR    drdrive 
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Appendix 6. LU data 

 
Report attached at the end of this document.
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Appendix 7. Summary Plots 

Location and Section Numbers for data presented 
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Summary of Final Settlements 
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