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CONSTRUCTION

Cross passage 14 26
th

May 2015 to 14
th

July 2015

DEWATERING

Cross passage 13 26
th

November 2013 to 3
rd

August 2015

Cross passage 14 16
th

December 2013 to 17
th

January 2014

28
th

July 2014 to 28
th

July 2015

Limmo 4
th

November 2013 (still on)

Canary Wharf It is understood that Canary Wharf dewatering systems were switched on throughout

the monitoring period

6. METHODOLOGY

To determine the settlement rate the following methodology was has been used. A Linear Regression has

been applied for a defined period using long term readings after TBM construction. This uses the following

formula to calculate the gradient or slope of the line:

b =� �X� − X��	

��� ∙ �Y� − Y��	
� �X� − X��	


���
�

Where:

B =gradient or slope

X (independent variable) = date

Y (dependent variable) = vertical movement

From this, the settlement rate per day can be calculated and rate per year determined (negative values is for

settlement, positive is for heave). For these values, the percentage at or below 2 mm/yr will be used to

determine the trend of the section/area being considered. Also for comparison, values at or below 3 mm/year

are presented to highlight that the rate is close to achieving the 2 mm/yr. Note the percentages of settlement

rate presented in the sections below refer to values rounded to the nearest integer.

One example of this calculation can be seen below.
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Data are presented below in a “transversal profile” chart:

Electrolevel monitoring points C305-EL040101--C305-EL040123 recorded a maximum settlement of

approximately 22 mm due to the Eastbound TBM & Westbound TBM transit.

There is evidence that the effect of CP13, CP14 and Limmo dewatering on the UKPN Cable Tunnel is minimal,

as shown in the graphs above.

In order to verify the electrolevel reference points has not moved altogether, and confirm minimal movement

of the UKPN tunnel due to dewatering activities, manual verification readings on both end points of the

electrolevel array were taken 6 months after CP14 works and compared to baseline readings taken 1 year

before. As illustrated in the table below, the result (∆Lt) is that these points did not move, confirming then

they are located outside the settlement trough and verifying the assumption above.

Readings since January 2015 were used to calculate the annual projection of the settlement rate.
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The table above shows the annual rate for the electrolevel monitoring points in this array. The percentage of

sensors with a settlement rate less than 2 mm/year is 100%.

Above: settlement data plot C305-EL040101 to C305-EL040123 since 01/01/2015.

C305-EL040101 0.000

C305-EL040102 -0.891

C305-EL040103 -0.748

C305-EL040104 -0.603

C305-EL040105 -0.619

C305-EL040106 -0.557

C305-EL040107 -0.421

C305-EL040108 -0.267

C305-EL040109 -0.123

C305-EL040110 -0.220

C305-EL040111 -0.153

C305-EL040112 -0.007

C305-EL040113 -0.277

C305-EL040114 -0.131

C305-EL040115 0.055

C305-EL040116 0.196

C305-EL040117 0.145

C305-EL040118 0.153

C305-EL040119 0.298

C305-EL040120 0.183

C305-EL040121 0.225

C305-EL040122 0.370

C305-EL040123 0.000

Rate less than -2.5 mm/year % less 2 mm/ year 100.00%

Rate greater than -3.5 mm/year % less 3 mm/ year 100.00%

Registered movement (mm) Rate (mm/year)

READINGS FROM

01/01/2015 TO 24/01/2016
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8. SUMMARY STATEMENT

It has been agreed between the Project Manager, the Designer, the Contractor and the Sub Contractor that

the instrumentation covered herein, for monitoring ground movement effects of Crossrail works, including

long term effects, can be closed out for decommissioning a trends of the monitoring points were approaching

or had achieved the specified 2 mm/year settlement rate.
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SUMMARY OF INSTRUMENTATION INSTALLED ON SITE
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Location MONR Location MONR Location MONR Comm. Readings (mm) Comm. Readings (mm) Comm. Readings (mm)

Eastings X Northings Y Elevation Z 08/01/2013 09/01/2013 10/01/2013

C305-EL040101 89336.771 35390.572 87.324 0.00 0.00 0.00

C305-EL040123 89309.620 35450.496 87.516 0.00 0.00 0.00

4475C305-EL040109-S

Summary Installed Instrumentation - Electrolevels

Sensor Type Sensor ID
Sensor Serial

Number
Date Installation Status Monitoring ID

Electrolevels

C305-EL040102 0.850.750.7787.33335393.29689335.537

C305-EL040102-SElectrolevels

INSTALLED05/11/20124768C305-EL040101-S

C305-EL040103

INSTALLED05/11/20123924

0.780.680.7187.34135395.876

C305-EL040103-S

0.520.430.5387.35935401.119

Electrolevels

Electrolevels C305-EL040104-S 3296 05/11/2012

89332.512C305-EL040104

INSTALLED05/11/20123385

INSTALLED

C305-EL040105 89331.095

0.710.600.6487.35035398.476

89334.006

-0.90

-0.64

-0.85

-0.95 -1.11

-1.00

-0.81

-1.08-0.85

-1.01

-0.91

-0.66

0.420.350.36

0.01 -0.02 0.12

0.190.060.07

0.160.120.20

0.150.270.15

-0.15 -0.16 -0.02

0.10-0.04-0.03

-0.90-0.82-0.78

-0.59-0.49-0.45

0.03 0.04 0.17

-0.97

-1.03 -1.03-1.02

-1.20-1.10-1.12

-1.01 -1.04

INSTALLED05/11/2012

INSTALLED05/11/2012

05/11/2012

05/11/2012

INSTALLED

INSTALLED

INSTALLED

INSTALLED05/11/2012

05/11/2012

Electrolevels

INSTALLED05/11/20123908C305-EL040108-SElectrolevels

Electrolevels

INSTALLED05/11/20123485C305-EL040105-SElectrolevels

INSTALLED05/11/2012

INSTALLED05/11/2012

1548C305-EL040106-S

3575C305-EL040107-S

3277C305-EL040114-SElectrolevels

INSTALLED05/11/20124742C305-EL040113-SElectrolevels

Electrolevels

INSTALLED05/11/20124514C305-EL040112-SElectrolevels

INSTALLED05/11/20123906C305-EL040111-SElectrolevels

INSTALLED05/11/20124486C305-EL040110-SElectrolevels

5184C305-EL040116-SElectrolevels

3573C305-EL040115-SElectrolevels

Electrolevels

Electrolevels

C305-EL040118-S

C305-EL040117-S

3878

1605

05/11/20125188C305-EL040122-SElectrolevels

C305-EL040118

C305-EL040119

C305-EL040120

C305-EL040121

C305-EL040122

INSTALLED

INSTALLED05/11/20125379C305-EL040119-SElectrolevels

INSTALLED05/11/20124525C305-EL040120-SElectrolevels

INSTALLED05/11/20123536C305-EL040121-SElectrolevels

89328.265

89322.734

87.403

C305-EL040117

C305-EL040106

C305-EL040107

C305-EL040108

C305-EL040109

C305-EL040110

C305-EL040112

C305-EL040113

C305-EL040114

C305-EL040115

C305-EL040116

C305-EL040111

87.49035442.08289312.656

87.36835403.77389329.697

35428.02589317.875

87.41135417.057

87.38535409.04589326.832

87.37635406.409

87.48135439.24689313.634

35414.37189324.069

87.39435411.69889325.432

87.43835425.26289319.043

87.42935422.50389320.221

87.42035419.76489321.443

87.50835447.77289310.854

87.49935444.92489311.727

87.446

89316.724 87.45535430.796

87.47335436.41789314.631

87.46435433.59389315.642
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