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1. Purpose and Scope 

The purpose of this report is to supplement the Grout Shaft final reports produced for the Tottenham Court 

Road area, as listed in Table 1. These reports provide a summary of the observed movements relative to the 

works at Tottenham Court Road Station in accordance with the requirements of the Instrumentation and 

Monitoring Specification KX10 C122-OVE-Z4-RSP-CR001-00007, Clauses KX10.2113 and KX10.2114. They 

include all manual survey data up to the termination of monitoring. However, there is additional instrumentation 

within the overall area of TCR station which is outside the extent of the compensation grouting arrays, as 

illustrated in Figure 1. This report presents the monitoring data from BRE and PLP not covered in the other 

reports. 

 

Report title:  

Final and Close Out Monitoring Report: 

Report Number: 

C300-BFK-C4-RGN-CRT00_ST005- 

Grouting Summary and I&M Final Report – TCR GS1 51225 

Grouting Summary and I&M Final Report – TCR GS2 51226 

Grouting Summary and I&M Final Report – TCR GS3 51227 

Grouting Summary and I&M Final Report – TCR GS4 51228 

Grouting Summary and I&M Final Report – TCR GS5 51229 

Grouting Summary and I&M Final Report – TCR GS6 51230 

Grouting Summary and I&M Final Report – TCR GS7 51231 

Table 1  List of Final / Close Out Reports for TCR Station. 

There are two areas not covered in the Grout Shaft Close Out reports as shown on Figure 1. These comprise: 

1. Great Chapel Street (north of Hollen Street) and Oxford Street 

2. East of Charing Cross Road 

The first of these is primarily affected by works for the North Box of the Western Ticket Hall, including piling and 

diaphragm walling undertaken by C421 and excavation undertaken by BFK. Further works were undertaken 

subsequently by C422, although the scope of these is not known to BFK. The data has been adjusted to allow 

for movements prior to the start of BFK monitoring based on C421 final survey results (08 & 09/02/12), as 

supplied by CRL (see Appendix 2).  

The second area is primarily affected by London Underground’s TCR Station Upgrade (TCRSU) works and the 

only impact from C300 works is from the two TBM drives. A summary of the monitoring data is provided, with 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 6 of 35 

 

2. Summary of the observed settlements: BRE 

2.1. Hollen Street North 

 

Figure 2: Data time-plot: comparison against 2mm/year settlement rate (long-term) 

 

Figure 3: Profile plot: Hollen Street North façade 
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The points on the north façade of Hollen Street settled up to 12mm at the end of C300 Works. Settlement of 

~3mm was recorded due to C421 works prior to BFK monitoring. No change is evident in the settlement 

during TaM drilling. Small effects associated with the WTH south box, the EB TBM and the WTH north box are 

visible from the settlement time-plot. It is noted that most of the BRE were installed after the South Box was 

excavated due to an ongoing re-development of 16-18 Hollen Street. Minor adjustments of up to 4mm were 

applied to points (B08LB064 to 066) at distances in excess of 40m on the profile plot, based on the observed 

distribution of movement. There is a potential impact from C422 works following completion of the C300 works. 

The overall long term behaviour gives a settlement rate of 2mm/year. By inspection of the profile plot, no slope 

triggers have been exceeded. The residual risk associated with long-term settlements is considered to be 

negligible. 

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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 8 of 35 

 

2.2. Great Chapel Street – West (north) 

 

Figure 4: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 5: Profile plot: Great Chapel Street North façade 
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The points on the west façade of Great Chapel Street settled up to 11mm due to the C300 works. Small effects 

(~5mm) associated with the WTH South Box and the WTH North Box are visible from the settlement time-plot. 

The overall long term behaviour gives a settlement rate of 2mm/year. By inspection of the profile plot, no slope 

triggers have been exceeded. The residual risk associated with long-term settlements is considered to be 

negligible. 
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2.3. Oxford Street South (west) 

 

Figure 6: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

Figure 7: Profile plot: Oxford Street South façade (west) 
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The points on the south façade of Oxford Street west of Great Chapel Street show negligible movement 

throughout construction and subsequently in the settlement time-plot.  

The overall long term behaviour gives a settlement rate of less than 2mm/year. By inspection of the profile plot, 

no slope triggers have been exceeded. The residual risk associated with long-term settlements is considered 

to be negligible. 
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2.4. Oxford Street South (east) 

 

 

Figure 8: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 9: Profile Plot: Oxford Street South façade (east) 
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The points on the south façade of Oxford Street east of Great Chapel Street show negligible movement 

throughout construction and subsequently in the settlement time-plot.  

The overall long term behaviour gives a settlement rate of less than 2mm/year. By inspection of the profile plot, 

no slope triggers have been exceeded. The residual risk associated with long-term settlements is considered 

to be negligible. 

2.5. Charing Cross Road East 

 

Figure 10: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

The points on the façade on east side of Charing Cross Road had settlement of up to 70mm prior to C300 

works, attributable to TCRSU works. A small increase in settlement (~6mm) is evident from the first (WB) TBM, 

and the overall maximum increase in settlement over the whole C300 monitoring period is 10mm. However, no 

increase in settlement was noted on the points with the greatest settlement from TCRSU works. Hence the 

impact of C300 works is negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year. The residual risk associated with long-term 

settlements is considered to be negligible. 
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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 14 of 35 

 

2.6. Flitcroft Street North 

 

Figure 11: data time-plots - comparison against 2mm/year settlement rate (long-term) 

Figure 12: Profile-plot – Flitcroft Street North facade 

The points on the north façade of Flitcroft Street settled up to 8mm due to the first C300 WB running tunnel 

drive. There is no visible effect from the second, EB, TBM drive on the settlement time-plot. 

The long term behaviour shows a gradual increase to 13mm at a rate of about 2mm/year. By inspection of the 

profile plot, no slope triggers have been exceeded. The residual risk associated with long-term settlements is 

considered to be negligible. 
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2.7. Stacey Street West 

 

Figure 13: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 14: Profile Plot: Stacey Street West facade 

The points on the west façade of Stacey Street settled up to 8mm due to the first C300 WB running tunnel 

drive. There is no visible effect from the second, EB, TBM drive on the settlement time-plot. 

The long term behaviour shows a gradual increase to 10mm at a rate of less than 2mm/year. By inspection of 

the profile plot, no slope triggers have been exceeded. The residual risk associated with long-term settlements 

is considered to be negligible. 
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2.8. Denmark Street South 

 

Figure 15: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 16: Profile Plot: Denmark St. South facade 

The points on the façade on south side of Denmark Street had settlement of up to 13mm prior to C300 works, 

attributable to TCRSU works. A small effect is evident from the first (WB) TBM, but the maximum increase in 

settlement is 5mm. Hence the impact of C300 works is negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year, with a maximum recorded movement of 20mm, 

an increase of ~7mm on the TCRSU movements. The residual risk associated with long-term settlements is 

considered to be negligible. 
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2.9. Denmark Street North 

 

Figure 17: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 18: Profile Plot: Denmark Street North facade 

The points on the façade on north side of Denmark Street had settlement of up to 40mm prior to C300 works, 

attributable to TCRSU works. No effect is evident from the first (WB) or second (EB) TBM. The maximum 

increase in settlement is 5mm over the duration of the C300 monitoring. Hence the impact of C300 works is 

negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year. The residual risk associated with long-term 

settlements is considered to be negligible. 
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2.10. Denmark Place South 

 

Figure 19: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 20: Profile Plot: Denmark Place South facade 

The points on the façade on south side of Denmark Place had settlement of up to 14mm prior to C300 works, 

attributable to TCRSU works. A small effect is evident from the second (EB) TBM, but the maximum increase in 

settlement is ~3mm. Hence the impact of C300 works is negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year, with a maximum recorded movement of 18mm, 

an increase of ~4mm on the TCRSU movements. The residual risk associated with long-term settlements is 

considered to be negligible. 
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2.11. St. Giles High Street  

Figure 21: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

The points on the façade on west side of St. Giles High Street settled by up to 6mm during the second (EB) 

TBM, with negligible increase thereafter. 

The overall long term rate of settlement is less than 2mm/year. The residual risk associated with long-term 

settlements is considered to be negligible. 
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3. PLP data 

3.1. Great Chapel Street West - north 

 

Figure 22: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 23 Profile Plot: Great Chapel Street PLP  
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3.2. Oxford Street South 

 

 

Figure 25: Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 26 Profile Plot: Oxford Street South PLP 
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The points on the south kerb line of Oxford Street show up to 6mm settlement prior to C300 works from the 

installation of diaphragm walls and piles for the WTH and Over Site Development. The point with maximum 

movement continued to settle during excavation of the South Box and subsequently reaching a maximum of 

12mm, some 6 months later. There was negligible movement on this point throughout the remainder of 

construction and subsequently. A minor increase in the settlement of 2 points during excavation of the North 

Box (B08LP069 and B08LP070) is evident time-plot and in the profile plot. By inspection, no slope triggers 

have been exceeded. 

The overall long term behaviour gives a settlement rate of less than 2mm/year. The residual risk associated 

with long-term settlements is considered to be negligible. 
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3.3. Oxford Street North  

 

 

Figure 27 Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 28 Profile Plot: Oxford Street North PLP 

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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 25 of 35 

 

The points on the north kerb line of Oxford Street show up to 3mm settlement prior to C300 works during the 

installation of diaphragm walls and piles for the WTH and Over Site Development. A minor increase in the 

settlement of 2 points after excavation of the North Box (B08LP068 and B08LP468) is evident in both the time-

plot and the profile plot. It is not clear how localised movements of 1 or 2 points at distances over 30m from the 

WTH North Box could be associated with these works. An enlarged plot of the central section of the profile is 

shown in Figure 28. It is noted that there were a lot of street works undertaken during this period. 

The overall long term behaviour generally has a settlement rate of less than 2mm/year. The residual risk 

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

 

Figure 29 Profile Plot: Oxford Street North PLP (central section) 

 

 

 

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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 26 of 35 

 

3.4. Charing Cross Road East 

 

Figure 30 Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 31 Profile Plot: Charing Cross Road East PLP 

The points on the kerb line on east side of Denmark Place had settlement of up to 40mm prior to C300 works, 

attributable to TCRSU works. A small effect is evident from the first (WB) TBM, but the maximum increase in 

settlement is ~7mm. Hence the impact of C300 works is negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year, with a maximum recorded movement of 

~70mm. The residual risk associated with long-term settlements is considered to be negligible. 

 

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-

53006  Rev 5.0 

Tottenham Court 

Road Station – Manual 

Monitoring 

Page 27 of 35 

 

3.5. Flitcroft Street South 

 

Figure 32 Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 33 Profile Plot: Flitcroft Street South PLP 

The points on the south kerb line of Flitcroft Street settled up to 8mm due to the first C300, WB, running tunnel 

drive. There is no visible effect from the second, EB, TBM on the settlement time-plot. 

The long term behaviour shows a gradual increase to 13mm at a rate of about 2mm/year. The residual risk 

associated with long-term settlements is considered to be negligible. 
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3.6. Denmark Place South 

 

Figure 34 Data time-plot - comparison against 2mm/year settlement rate (long-term) 

 

Figure 35 Profile Plot: Denmark Street South PLP 
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The points on the kerb line on south side of Denmark Place had settlement of up to 70mm prior to C300 works, 

attributable to TCRSU works. A small effect is evident from the second (EB) TBM, but the maximum increase in 

settlement is ~5mm. Hence the impact of C300 works is negligible compared to that from the TCRSU works. 

The overall long term rate of settlement is less than 2mm/year, with a maximum recorded movement of 

~70mm. The residual risk associated with long-term settlements is considered to be negligible. 
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Appendix 2. Initial Settlement adjustments and summary of TCRSU works progress 

West Area – C421 data 08 & 09/02/12 
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East Area – TCRSU data 24/04/13 
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Summary of TCRSU works progress (supplied by C122) 
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