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Terms and Conditions 

The National Hazard Directory (NHD) is issued by Network Rail to provide information on those hazards 
recorded as present on Network Rail's infrastructure. Its' purpose is to alert user(s) to the typical 
hazards that may be encountered on or around the Infrastructure during works . The NHD is made 
available to Network Rail employees and Network Rail contractors in order to assist in the identification 
and design of appropriate safety measures. 

Although Network Rail believes its content is reasonably correct as at the date of issue, it includes 
information from records of varying age and levels of accuracy, and accordingly Network Rail gives no 
warranty as to accuracy, completeness or suitability for use in any particular circumstances. Users must 
particularly note that all searches (including searches of utility companies) should be conducted 
together with a site visit and site specific risk assessment, all as appropriate to the activity concerned. 
Network Rail accepts no liability in respect of the content or subsequent use of this system or the data 
held within it. 

Users of the Directory must note that when working on or near the line that the appropriate 
requirements of the Rule Book, especially the provisions of the track safety rules, must be applied as 
appropriate to the activity concerned.  

Technical Indexes do not warrant the use of the Network Rail National Hazard Directory including 
without limitation, the database, software or equipment will be interpreted or error free or the results 
obtained will be successful or will satisfy user's requirements. The data should be used as a reference 
only. No representations or warranties are made as to completeness or accuracy. ALL WARRANTIES 
(INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE 
HEREBY EXPRESSLY EXCLUDED). Technical Indexes accept no responsibility for lost profit or for any 
other indirect, special, incidental, consequential or punitive damage. 

  

   

 



National Hazard Directory

Customised Report

Search Criteria: ELR(s) = LEC1; Mileage From = 1.1680; Mileage To = 2.0040 
Date: 28/07/2015

ELR ELR Name Mileage 
From

Mileage 
To

Hazard 
Code

Hazard 
Description

Local Name Track ID Free Text

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

0.0000 6.0440 HC Hazard-
Clearance

Restricted 
Warning 
Times

ZIAR Ref No_272501_ Interim 
Reference No_HZ_11019 _Notes: 
Sourced from Issue 1. Dated 
25/3/97. of the Hazards Directory

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

0.0000 83.0374 EKR Road/Rail 
Noise

Beware of 
Noise

ZIAR Ref No_272493_ Interim 
Reference No_HZ_11011 _Notes: 
Noise from Wind, Road Traffic and 
Low Flying Aircraft. Sourced from 
Issue 1. Dated 25/3/97. of the 
Hazards Directory

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

0.0000 83.0374 HEO 25Kv 
Overhead 
Electrification

25 KV 
Overhead 
Line 
Equipment

Sourced from Issue 1. Dated 
25/3/97. of the Hazards Directory

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.0888 2.0597 HCR No Refuges Down DC 
Electric and 
Down NL DC 
Electric

Unknown Lockout Area 4046: Down DC 
Eectric Line and Down NL DC 
Electric Line through South 
Hampstead Tunnel, from the 
entrance to the tunnel on the Down 
Slow near 2100 Points and where 
the retaining walls start for the 
tunnel entrance on the Down NL 
DC Electric n

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.0888 2.0597 HCC Restricted 
Clearance

Down DC 
Electric and 
Down NL DC 
Electric

Unknown Lockout Area 4046: Down DC 
Electric Line and Down NL DC 
Electric Line through S Hampstead 
Tunnel, from the entrance to tunnel 
on the Dn Slow near 2100 Pts 
where retaining walls start for 
tunnel on the Dn NL DC Electric.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1037 2.0597 HCR No Refuges Up DC 
Electric and 
Up NL DC 
Electric

Unknown Lockout Area 4047: Up DC Eectric 
and NL DC Electric Lines through 
South Hampstead Tunnel, between 
signal WM900 on the Up DC 
Electric line,signal WM800 on the 
Up NL DC Electric line and the 
north end tunnel portal.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1037 2.0597 HCC Restricted 
Clearance

Up DC 
Electric and 
Up NL DC 
Electric

Unknown Lockout Area 4047: Up DC Eectric 
and NL DC Electric Lines through 
South Hampstead Tunnel, between 
signal WM900 on the Up DC 
Electric line,signal WM800 on the 
Up NL DC Electric line and the 
north end tunnel portal.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1133 2.0603 HCR No Refuges Up Fast 
inside 
Primrose Hill 
Tunnel

Unknown Lockout Area 4043: Up Fast line 
through Primrose Hill Tunnel, 
between signal WM110 and the 
north end tunnel portal. 

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1133 2.0603 HCC Restricted 
Clearance

Up Fast 
inside 
Primrose Hill 
Tunnel

Up 
Main/Fast

Lockout Area 4043: Up Fast line 
through Primrose Hill Tunnel, 
between signal WM110 and the 
north end tunnel portal.

LEC1 LONDON 
EUSTON - 

1.1133 2.0605 HCR No Refuges Down Slow 
inside 

Unknown Lockout Area 4044: Down Slow 
line through Primrose Hill Tunnel, 

17 Hazards found.
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RUGBY 
TRENT 
VALLEY 
JCN

Primrose Hill 
Tunnel

between signal WM317 and the 
north end tunnel portal. 

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1133 2.0605 HCC Restricted 
Clearance

Down Slow 
inside 
Primrose Hill 
Tunnel

Down Slow Lockout Area 4044: Down Slow 
line through Primrose Hill Tunnel, 
between signal WM317 and the 
north end tunnel portal.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1162 2.0603 HCR No Refuges Down Fast 
inside 
Primrose Hill 
Tunnel

Unknown Lockout Area 4042: Down Fast line 
through Primrose Hill Tunnel, 
between signal WM113 and the 
north end tunnel portal. 

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1162 2.0603 HCC Restricted 
Clearance

Down Fast 
inside 
Primrose Hill 
Tunnel

Down 
Main/Fast

Lockout Area 4042: Down Fast line 
through Primrose Hill Tunnel, 
between signal WM113 and the 
north end tunnel portal.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1173 2.0605 HCR No Refuges Up Slow 
inside 
Primrose Hill 
Tunnel

Unknown Lockout Area 4045: Up Slow line 
through Primrose Hill Tunnel, 
between the tunnel portals. 

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1173 2.0605 HCC Restricted 
Clearance

Up Slow 
inside 
Primrose Hill 
Tunnel

Up Slow Lockout Area 4045: Up Slow line 
through Primrose Hill Tunnel, 
between the tunnel portals.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1188 2.0594 HCC Restricted 
Clearance

Primrose Hill 
Tunnel

Unknown Limited Clearance and TOWS must 
be in Operation.

LEC1 LONDON 
EUSTON - 
RUGBY 
TRENT 
VALLEY 
JCN

1.1188 2.0616 HCR No Refuges Primrose Hill 
Tunnels All 
lines

All/Multiple 
Tracks

RED ZONE Working Prohibited. 
Clearance. Cabinets in refuges.
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Adams Mandy

From: Mole Simon
Sent: 23 July 2015 09:09
To: BS_Transmittals
Subject: Underground Services search: NRS **OP**  9 Harley Road, London (LNW137638)

Action taken by NRG:  

Records sent via email  

NST Ref: LNW137638  

National Records Group  







 

 
 
 
 
 
 
 

  18 August 2015 
  
 
Dear Sir / Madam 
  

PLANT ENQUIRY: 9 Harley Road, London, NW3 3BX  
 

 
 

 
 

 
 

  
Nihau Rather Atkins 

 

 
 

  
Thank you for your email dated 13 August 2015. 

    Our records show no traffic control equipment within the sites of your anticipated         
works. 
 
Should you vary the location of the works please inform us so that further checks can 
be made. 
 
The information relates to traffic control equipment owned by Transport for London, 
and is believed to be correct. 

    

Your ref: 16378DM 
Our ref: AD/NRSWA/ENQ/TFL: 37076 
 

 Yours faithfully 
 
 
  
 Miss Sabihah Qureshi 
 RSM Operations ,Planned Interventions,  
 Surface Transport, Transport for London 
 Email: plantenquiries@tfl.gov.uk 
 Direct line: (020) 3054 4872 
 
 

mailto:plantenquiries@tfl.gov.uk
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Debbie Miller

From: Rachael Katz <RachaelKatz@crossrail.co.uk> on behalf of Safeguarding 

<Safeguarding@crossrail.co.uk>

Sent: 17 July 2015 09:11

To: Debbie Miller

Subject: CRL-00-140914 Ref: 16378DM - Site : 9 Harley Road, London, NW3 3BX 

Dear Debbie Miller 
  
Crossrail Ref: CRL-00-140914 
  
Ref: 16378DM - Site : 9 Harley Road, London, NW3 3BX 
  
Thank you for your letter dated 17 July 2015, requesting the views of the Crossrail Project Team on the above. 
  

The area in question is outside the limits of consultation shown in the Safeguarding Direction issued by the Secretary 

of State for Transport on 24 January 2008. 

  

The implications arising from Crossrail have been considered, and we do not wish to make any comments. 

  

The Crossrail Bill which was introduced into Parliament by the Secretary of State for Transport in February 2005 was 

enacted as the Crossrail Act on the 22nd July 2008. The first stage of Crossrail preparatory construction works began 

in early 2009. Main construction works have started with works to the central tunnel section to finish in 2018, to be 

followed by a phased opening of services. 

  

In addition, the latest project developments can be found on the Crossrail website 

www.crossrail.co.uk/safeguarding, which is updated on a regular basis. 

  

I hope this information is helpful, but if you require any further assistance then please feel free to contact a member 

of the Safeguarding Team on 0345 602 3813, or by email to safeguarding@crossrail.co.uk 

  

Yours sincerely 

  
Rachael Katz | Community Relations Assistant 
Crossrail | 25 Canada Square, Canary Wharf, London E14 5LQ 
Helpdesk (24hr) 0345 602 3813  
helpdesk@crossrail.co.uk | www.crossrail.co.uk  
  
MOVING LONDON FORWARD 
  

  

  
Crossrail operates in accordance with the Data Protection Act 1998 and the policy statement as set out below. If at any time you no longer 

wish to receive information from us please let us know in writing or by email. 
  
Crossrail Limited and its agents will process personal information that you may provide for the purpose of consultation, statistical analysis, 

profiling and administration of the Crossrail project. The data may be used in order to keep you informed about the progress of the Crossrail 

proposals, for maintaining the book of reference of those with relevant interests in the land affected by the proposals (and keeping it up to 

date) and for the purposes of serving any notices which may require to be served in connection with the proposals. 
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Appendix B. Ground Investigation Factual Report 
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Appendix C. Ground Movement Assessment 
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1.0 INTRODUCTION 
 
1.1 General 
 
Geo-Environmental Services Limited (Geo-Environmental) was instructed by Site Analytical Services 
Limited to prepare a building damage assessment for a proposed new basement at 9 Harley Road, 
London NW3 3BX.  
 
The report was to provide information on the effect the new excavation would have on the neighbouring 
properties; No.7 Harley Road and No.3 Wadham Gardens. When viewed from Harley Road, No.7 was 
located on the left hand side (north-west) and 3 Wadham Gardens was to the right (south-east) of the 
property. The layout of the buildings is shown in Figure 1. It was understood that 3 Wadham Gardens 
already had a substantial basement which extended to within several metres of the site boundary. 
 
It was understood that it was intended to demolish the rear extension to the existing property, which 
included a partial basement and construct a new basement and single storey structure. The basement 
was to be formed by a contiguous bored pile wall and conventional underpinning (see Figure 2).  
 
No.9 Harley Road comprised a substantial detached two storey masonry property with living space in the 
roof void. The topographic survey provided indicated that the ground level on the western side of the 
property was c.49.30mOD falling to c.48.55 at the rear of the proposed basement.  
 
1.2  Information Provided  
 
Geo-Environmental was provided with the following information: 
 

1. SAS Borehole & Trial Pit logs dated 05/10/2015 
2. Geotechnical test results 
3. SHH Sketches indicating current and proposed loadings 
4. SHH dimensioned drawings and sections of the proposed basement 

 
1.3  Conditions 
 
Information contained in this report is intended for the use of the Client, and Geo-Environmental can take 
no responsibility for the use of this information by any party for uses other than that described in this 
report. Geo-Environmental makes no warranty or representation whatsoever express or implied with 
respect to the use of this information by any third party. Geo-Environmental does not indemnify the Client 
or any third parties against any dispute or claim arising from any finding or other result of this 
investigation report or any consequential losses. 
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Figure 1- Site Location (Extract from SHH Drawing (680)002_PL01 

 

 
 

Figure 2 Proposed Lower Ground Floor (extract from SHH Dwg (680)020_PL01) 
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2.0   ENCOUNTERED CONDITIONS  
 
A factual record of the conditions encountered during the physical investigation of the site is presented in 
the following sections.  
 
 
2.1   Ground Conditions 
 
According to published information the anticipated geological succession beneath the site was indicated 
to comprise the London Clay Formation. The investigation undertaken by SAS in October 2015 
encountered the London Clay Formation beneath a thin mantle of Made Ground in all locations. A 
summary of the encountered soil conditions is presented in Table 2.1 
 

Top 
(m bgl) 

Base 
(m bgl) Description Position 

0.00 0.30 – 0.40 MADE GROUND: Brown clay containing brick fragments BH1 & BH2 

0.30-0.40 3.00 LONDON CLAY: Soft mottled brown silty sandy CLAY 
containing partings of silty fine sand. BH1 & BH2 

3.00 8.80-9.60 
LONDON CLAY: Firm becoming stiff mottled brown silty sandy 
CLAY containing partings of silty fine sand and occasional 
gypsum crystals. 

BH1 & BH2 

8.80-9.60 15.00 Very stiff dark grey brown blue silty sandy fissured CLAY with 
partings of silty fine sand, gypsum crystals and claystones. BH1 & BH2 

Table 2.1: Summary of Ground Conditions 

For further details of the ground conditions encountered, reference should be made to the borehole logs 
appended to the BIA. 
 
2.2   Groundwater 
 
Groundwater was not encountered in the boreholes during the intrusive investigation.  
 
However, changes in groundwater levels do occur for a number of reasons including seasonal effects 
and variations in drainage. Such fluctuations may only be recorded by the measurement of the 
groundwater level within a standpipe or piezometer. 
 
2.3  Foundations 
 
A hand pit excavated on south-eastern side of No.9 Harley Road indicated the foundations to be of 
corbelled brick construction and bearing within the London Clay at a depth of 1.20mbgl. 
 
2.4   Geotechnical Laboratory Results  
 
Atterberg Limit tests were undertaken on four samples of the London Clay Formation, with the results 
indicating Plasticity Indices ranging between 35 and 38. The corresponding Moisture Content analyses 
indicated moisture contents ranging between 29% and 32%. 
 
Quick undrained triaxial tests were carried out on ten samples of the London Clay with measured 
undrained strengths ranging between 61kPa and 155kPa with a general trend of increasing undrained 
strength with depth. 



Ground Investigation Report   
 

 
 
  
GE15167 – BDAv1JT151202  9 Harley Road 
Building Damage Assessment   Site Analytical Services Ltd 
 

6  

In Situ Standard Penetration Tests (SPT's) were undertaken within the boreholes, in order to assess the 
relative consistency of the materials encountered. The results ranged between equivalent SPT'N' values 
of N=7 to N=58 with an overall trend of increasing results with depth. 
 
Following the relationship proposed by Stroud and Butler 1975, where undrained shear strength (Cu) is 
related to SPT 'N' value by Cu=4.5x'N', the consistency of the London Clay ranged between soft to very 
stiff, with a general trend of increasing undrained shear strength with depth. The SPT values converted 
to undrained strength have been plotted with the results of the undrained triaxial tests in Figure 3. 

 
 Figure 3 Cu & N.Cu vs Depth 
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2.5 Geotechnical Design Parameters 
 
Geotechnical design parameters for the proposed development are summarised in Tables 2.2 and 2.3 
below, they are based on the results of laboratory and in-situ testing and published data for the well-
studied London Geology. 
 
Strata Level at top 

(mbgl) 

Young’s Modulus (kPa) Poisson’s ratio 

Top Bottom 

Made Ground 0 20,000 20,000 0.2 

London Clay 0.6 35,000 100,000 0.5 

London Clay 15 100000 275,000 0.5 

Rigid boundary taken as -80.0mbgl, inferred base of London Clay. 

Table 2.2: Undrained Parameters 
 
 
Strata Level at top 

(mbgl) 

Young’s Modulus (kPa) Poisson’s ratio 

Top Bottom 

Made Ground 0 15,000 15,000 0.13 

London Clay 0.6 26,250 75,000 0.20 

London Clay 15 75,000 206,250 0.20 

Rigid boundary taken as -80.0mbgl, inferred base of London Clay. 

Table 2.3: Drained Parameters 
 
 
3.0 STRUCTURAL LOADS 
 
The estimated building loads, which were taken as Dead Load + Live Load/2 for the purposes of this 
assessment are summarised below: 
 

 Existing line loads along walls range from 11kN/m2 and 56kN/m2 
 Proposed line loads at basement level range between 35kN/m2 and 142kN/m2 
 Proposed internal column loads 114kN/m2 and 154kN/m2 
 Uniformly distributed raft bearing pressure of between 13.5kN/m2 (plant room) and 120kN/m2 

(main basement). 
 

It is understood that the majority of the perimeter line loads will bear onto piles whilst those at the rear of 
the existing building will bear upon underpins. 
 
Based on the drawings, the excavation will vary between 3.10m and c.3.70m and the load reduction due 
to excavation has been based on a bulk unit weight of 20kN/m3. 
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4.0 GROUND MOVEMENTS 
 
There is the potential for ground movements due to the proposed development, from the excavation 
process, including formation of bored piles or underpins, and from the changes in vertical stress within 
the soil resulting from the changes in loading from the development. 
 
The effect of excavating soil is to cause a reduction in stress at the new formation level, due to the 
weight of the overburden removed. Since typically, construction follows on shortly after excavation, this 
unloading of the ground is normally modelled as producing a short term (undrained) response. However, 
if there is a delay in the construction phase, a fully drained response to the unloading may develop. In 
the case of the proposed development, it is assumed that basement excavation will be quickly followed 
by construction and hence modelling an undrained response is applicable. 
 
The loading that results from the new construction will apply in the long term, over the structure’s lifetime. 
Hence there will be both a short term and long term response. Generally, the long term behaviour results 
in larger movements. The overall movement of the ground following construction is, however, driven by 
the total changes in loading that have occurred; thus it is a combination of the unloading caused by 
demolition and excavation of soil and the imposed loading from the new structure. 
 
The ground response to stress changes have therefore been modelled in the short term for the 
unloading caused by excavation and removal of overburden pressure. The long term response has been 
modelled for the net stress change caused by the combination of demolition, the excavation and new 
loading. 
 
Three stages have been modelled: 
 

1. Unloading of ground due to the demolition of existing structures and removal of overburden from 
excavation across the footprint of the basement. 

2. End of construction, assumed 120kN/m2 uniformly distributed raft bearing pressure (based on 
SHH Drawing No. (680)020_PL01). 

3. Long term drained condition when the underlying ground is consolidating/heaving under the new 
loadings. 

 
The OASYS Software PDISP (V19.3) has been used to model the ground movements associated with 
the changes in stress calculated for the basement excavation and subsequent development. PDISP 
assumes a linear elastic behaviour of the soil and a flexible structure. In reality, the stiffness of the 
structures will tend to redistribute the movements, when compared to those predicted by PDISP. The 
movement calculations therefore represent free field movements unaffected by the stiffness of the 
structures and are likely to be conservative (i.e. the distortions of the structure would be less than 
those obtained from the predicted movements). 
 
It is understood that tension piles may be installed within the basement. These are likely to reduce 
overall movements within the basements, but would have limited impact on movements beyond the 
excavation. The effect of these piles has not been modelled in the analysis. 
 
The assessments were undertaken using soil parameters (undrained and drained) derived from the 
ground investigation to model the stiffness behaviour. A rigid base for the analysis was taken as -
80mbgl, which was the inferred depth to the geological boundary with the Lambeth Group beneath the 
London Clay. 
 
The PDisp outputs denote upward movements (heave) with number prefixed by a minus sign. Results 
without any prefix denote downward movements (settlement). 
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4.1 Stage 1 - Short Term Vertical Movements Due to Excavation 
 
It was estimated that the stress relief due to unloading would range between 50kPa to 82kPa. The 
differences in stress relief across the basement are due to the variations in basement depth (deeper 
excavation for the plant room) and the stress relief in the area of the former basement. Based on the 
shape of the excavation (see Figure 2), the stage 1 short term analysis estimated a maximum short term 
heave of about 9mm occurring within the centre of the excavation (see Figure 4). Predicted heave 
movements beneath the party walls ranged between a minimum of 2mm at the corners to a maximum 
of 4mm at the midpoint of the excavation. 
 

It should be noted that the values of heave given at the party walls do not take into account any 
restraining effect the proposed underpins would have on vertical movements. Neither do they take 
account of any structures, such as pre-existing basement, which would serve to significantly reduce 
any movements. 
 
In practice, the heave movements that develop from unloading the soil do not occur in isolation 
from other ground movements (settlements) associated with basement construction so it is unlikely the 
magnitudes of movement calculated around the perimeter of the excavation would be realised. 
 
4.2 Stage 2 - Short Term Vertical Movements Post Construction 
 
Post construction it was estimated that the net bearing pressure beneath the main basement and former 
basement areas would be 66kPa and 38kPa respectively. Beneath the plant room the net bearing 
pressure was calculated to be -38kPa (resulting in heave). Based on the shape of the excavation the 
stage 2 short term analysis estimated settlements of between 3-6mm beneath the main excavation and a 
heave of 1mm beneath the plant room (see Figure 5). Predicted settlements beneath the party walls 
ranged between a minimum of 1mm at the corners to a maximum of 2mm at the midpoint of the 
excavation. 
 
4.3 Stage 3 - Long Term Vertical Movements Post Construction 
 
The movements of the ground following construction were also analysed for the long term (drained) 
case after the completion of the structure. The PDisp analyses estimated long term settlements of 
between 5mm and 10mm beneath the main basement level and a heave of up to 2.5mm beneath the 
plant room (see Figure 6) i.e. the long term settlement beneath the basement between stage 2 and 
stage 3 is 2-4mm. 
 
However, it should be reiterated that in practice, the heave movements that develop from unloading the 
soil do not occur in isolation from other ground movements (settlements) associated with basement 
construction so it is unlikely the magnitudes of movement calculated within and around the perimeter of 
the excavation would be realised. 
 
4.4 Movements due to pile installation, underpin construction and basement excavation. 
 
In addition to the movements due to the changes in vertical stress which have been modelled using 
Pdisp, the ground movements around the excavation have also been modelled using OASYS Xdisp. 
Each wall around an excavation is assigned a horizontal and vertical ground movement curve that are 
used to calculate the displacements at various distances from the excavation.  
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The assessment of the ground movements due to the construction of the contiguous bored pile  
wall/underpins and subsequent excavation has been undertaken in accordance with methodology 
provided in CIRIA guide C580, “Embedded retaining walls – guidance for economic design”. This 
provides guidance on the horizontal and vertical movements at the soil surface adjacent to an embedded 
retaining wall as a result of pile installation and of excavation in front of the wall. The guidance is based 
on numerous case histories, and based on the construction methodology proposed in this case a high 
stiffness (propped) retaining wall has been assumed.  The guidance states that few walls are 
constructed entirely in stiff over consolidated fine-grained soils. Although walls may be embedded into 
such soils, it is likely that they will also retain other soils such as Made Ground, River Terrace Deposits 
and other alluvial soils. The guidance and principles presented in the guidance also apply to these 
ground conditions. It is therefore considered a suitable methodology for the ground conditions 
encountered at 9 Harley Road. 
 
The majority of the basement is to be formed by a contiguous bored pile wall. However, the existing rear 
elevation of the property will be underpinned, rather than piled. It is assumed that the underpins will be 
constructed following a typical underpin ‘hit-and-miss’ sequence. It is expected that the underpins will be 
constructed to full depth in a single stage of pin construction and it has been assumed that a high 
stiffness support system will be applied to the underpins when the main excavation works are 
undertaken.  
 
Ground movement guidance in C580 is divided into movements resulting from pile installation and from 
the mass excavation in front of the wall. 
 
Based on the proposed excavation depth of c.3.5m the Xdisp analyses indicates settlements around the 
perimeter of the excavation (at ground level) of 5mm. Settlements are likely to become negligible (<1mm) 
at a distance of 10m from the excavation. A contour plot of the settlements is presented in Figure 7. 
 
The movements given by CIRIA are for excavations with straight walls; corners tend to restrict 
movements, such that horizontal deflections towards an excavation in the vicinity of a corner to the 
excavation are typical reduced to about half that predicted from ‘plane strain’ movements, though this 
does not apply for re-entrant corners. The effect of the corner stiffening is calculated in Xdisp in 
accordance with the methodology derived by Fuentes R. and Devriendt M. (2010). 
 
Horizontal movements in towards the excavation have also been analysed using Xdisp and are likely to 
be in the order of 6mm at the perimeter of the excavation, becoming negligible at 10-12m from the 
excavation. As stated above the Xdisp analyses has considered corner stiffening which serve to restrict 
movements at the corners of excavations. A contour plot of the settlements is presented in Figure 8. 
 
The movements derived from Xdisp is based on the surface ground movement curves presented in the 
CIRIA guidance which are based on empirical data. As such, it is assumed that they include any short-
term element of ground movement due to vertical stress change. However, it is unlikely that the C580 
data includes the long term movements resulting from stress changes. Total ground movements 
resulting from the proposed development are therefore taken as the sum of the predicted ground 
movements using C580, plus the difference in movement between short and long term (stage 2 and 
stage 3). These movements have been included in the analyses by exporting the displacement data of 
stage 2 and stage 3 from Pdisp and subtracting the stage 2 movements from the stage 3 movements. 
The resultant movement was then imported into Xdisp and included in the analyses. 
 
 
4.5 Building Damage Assessment. 
 
The adjoining structures have been modelled in Xdisp in order to assess the potential category of 
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damage in accordance with the criteria derived by Burland (1997) presented below: 

 
The building damage assessment has focused on parts of the adjoining structures likely to be most 
sensitive to building damage. Table 4.1 summarises the walls assessed and the worst case category of 
damage calculated. 
 
Property Structure Predicted Peak 

Settlement (mm) 
Predicted Peak 
Horizontal 
Movement (mm) 

Category 
of Damage 

Figure 
No. 

3 Wadham 
Gardens 

Single storey party 
wall 

2.3 4.8 Negligible 9 

3 Wadham 
Gardens 

Single storey 
perpendicular wall 

2.5 4.8 Negligible 10 

3 Wadham 
Gardens 

Main party wall 2.5 4.1 Negligible 11 

7 Harley Road Perpendicular party 
wall 

2.5 3.7 Negligible 12 

7 Harley Road Main party wall 2.4 3.7 Negligible 13 
Table 4.1 Damage category summary 
 
In summary, the analysis indicates that the predicted ground movements in response to the basement 
excavation would cause negligible damage to the adjoining structures.  It is anticipated that where 
necessary cross-propping of the excavation will be introduced early in the works, providing a very stiff 
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support system to the walls. Furthermore, it has been assumed that where required the underpinning will 
be undertaken to a high standard of workmanship and measures are taken to avoid instability of 
excavations and keep ground loss to a minimum.  
 
Full details of the Xdisp results are available on request. 
 
 
4.6 Monitoring 
 
The results of the Xdisp analyses indicate that with good construction control, damage to adjacent 
structures generated by the assumed construction methods and sequence are likely to be (within 
Category 0) ‘Negligible’. A formal monitoring strategy is recommended in order to observe and control 
ground movements during construction. This should ensure movement do not start to fall outside of that 
predicted. 
 
It is recommended that the monitoring system be designed and operated broadly in accordance with the 
‘Observational Method’ as defined in CIRIA Report 185. Regular monitoring of positions will determine if 
any horizontal translation, tilt or differential settlement of the neighboring structures is occurring as the 
construction progresses. Monitoring data should be checked against predefined trigger limits and should 
also be further analysed to assess and manage the damage category of the adjacent building as 
construction progresses. 



Figure 4



Figure 5



jonathan
Typewritten Text

jonathan
Typewritten Text

jonathan
Typewritten Text

jonathan
Typewritten Text
Figure 6



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment
Total Predicted Vertical Settlement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:15

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

1.001.00 2.002.003.003.00 2.002.003.003.003.00 2.00 1.001.00

  5.43

 5.069

New Excavation

3 Wadham gdns

7 Harley Road

Vertical Settlement Contours: Grid 1 (level 0.000m) (Interval 1mm)

-30.000 -10.000 10.000 30.000

x [m]
Scale x 1:507  y 1:507

-20.000

-15.000

-10.000

-5.0000

.0

5.0000

10.000

15.000

20.000

25.000

y 
[m

]

Figure 7



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Horizontal

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:13

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

5.005.004.004.00 3.003.00 2.002.001.001.00

 4.217
  3.52

  2.54

New Excavation

3 Wadham gdns

7 Harley Road

Horizontal Displacement Contours: Grid 1 (level 0.000m) Interval 1mm

-30.000 -10.000 10.000 30.000

x [m]
Scale x 1:507  y 1:507

-20.000

-15.000

-10.000

-5.0000

.0

5.0000

10.000

15.000

20.000

25.000

y 
[m

]

Figure 8



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Movement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  21:59

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

-0.00300 -0.00200 -0.00100 0 0.00100 0.00200
0

0.00100

0.00200

0.00300

0.00400

0.00500

Building Damage Interaction Chart
Structure 1: 3 Wadham gdns/Single Storey party wall, Offset 1: 0.000m, Segment 1: length 8.399 m

Cat. 0 (Negligible) to 1 (Very Slight)

Cat. 1 (Very Slight) to 2 (Slight)

Cat. 2 (Slight) to 3 (Moderate)

Cat. 3 (Moderate) to 4 (Severe)

Max Strains (-0.000000) (0.000000)

Result (0.000000, 0.000000 - Cat. 0)

Horizontal Ground Strain

D
ef

le
ct

io
n 

R
at

io
Figure 9



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Movement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:01

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

-0.00300 -0.00200 -0.00100 0 0.00100 0.00200
0

500.E-6

0.00100

0.00150

0.00200

0.00250

0.00300

0.00350

0.00400

0.00450

0.00500

Building Damage Interaction Chart
Structure 2: 3 Wadham gdns/Single Storey party wall perpendicular, Offset 1: 0.000m, Segment 1: length 1.899 m

Cat. 0 (Negligible) to 1 (Very Slight)

Cat. 1 (Very Slight) to 2 (Slight)

Cat. 2 (Slight) to 3 (Moderate)

Cat. 3 (Moderate) to 4 (Severe)

Max Strains (-0.002292) (0.000458)

Result (0.000375, 0.000070 - Cat. 0)

Horizontal Ground Strain

D
ef

le
ct

io
n 

R
at

io
Figure 10



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Movement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:03

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

-0.00300 -0.00200 -0.00100 0 0.00100 0.00200
0

500.E-6

0.00100

0.00150

0.00200

0.00250

0.00300

0.00350

0.00400

0.00450

Building Damage Interaction Chart
Structure 3: 3 Wadham gdns/Main Party Wall, Offset 1: 0.000m, Segment 1: length 10.000 m

Cat. 0 (Negligible) to 1 (Very Slight)

Cat. 1 (Very Slight) to 2 (Slight)

Cat. 2 (Slight) to 3 (Moderate)

Cat. 3 (Moderate) to 4 (Severe)

Max Strains (-0.000000) (0.000000)

Result (0.000000, 0.000000 - Cat. 0)

Horizontal Ground Strain

D
ef

le
ct

io
n 

R
at

io
Figure 11



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Movement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:07

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

-0.00300 -0.00200 -0.00100 0 0.00100 0.00200
0

500.E-6

0.00100

0.00150

0.00200

0.00250

0.00300

0.00350

0.00400

0.00450

Building Damage Interaction Chart
Structure 4: 7 Harley Road/Perp Party Wall, Offset 1: 0.000m, Segment 1: length 3.240 m

Cat. 0 (Negligible) to 1 (Very Slight)

Cat. 1 (Very Slight) to 2 (Slight)

Cat. 2 (Slight) to 3 (Moderate)

Cat. 3 (Moderate) to 4 (Severe)

Max Strains (-0.001432) (0.000286)

Result (0.000236, 0.000065 - Cat. 0)

Horizontal Ground Strain

D
ef

le
ct

io
n 

R
at

io
Figure 12



GEO-ENVIRONMENTAL
SERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked

9 Harley Road
Building Damage Assessment 
Total Predicted Movement

GE15167

JT 30-Nov-2015

Page 1
Printed    30-Nov-2015 Time  22:09

Program Xdisp Version 19.3.1.35   Copyright © Oasys 1997-2015
Xdisp1 Removal of support in front of Bored Pile Wall and pile installation and pdisp results.xdd

-0.00300 -0.00200 -0.00100 0 0.00100 0.00200
-500.E-6

0

500.E-6

0.00100

0.00150

0.00200

0.00250

0.00300

0.00350

0.00400

0.00450

0.00500

Building Damage Interaction Chart
Structure 5: 7 Harley Road/Main Party Wall, Offset 1: 0.000m, Segment 1: length 7.003 m

Cat. 0 (Negligible) to 1 (Very Slight)

Cat. 1 (Very Slight) to 2 (Slight)

Cat. 2 (Slight) to 3 (Moderate)

Cat. 3 (Moderate) to 4 (Severe)

Max Strains (-0.001976) (0.000395)

Result (0.000236, 0.000119 - Cat. 0)

Horizontal Ground Strain

D
ef

le
ct

io
n 

R
at

io
Figure 13


	GE15167 9 Harley Road BDA JT01 151202.pdf
	GE15167 Building Damage Assessment - LL Review
	Pdisp Stage 1 -3.5m contours v1
	Pdisp Stage 2 -3.5m contours v1
	Figure 6 Pdisp Stage 3 -3.5m contours v1
	Figure 7 Vertical Movement Contours at Ground Level v1
	Figure 8 Horizontal Movement Contours at Ground Level v4
	Fig 9 3 Wadham Gardens Single Storey Pary Wall BDI v2
	Fig 10 3 Wadham Gardens Single Storey Party Wall Perpendicular BDI v2
	Fig 11 3 Wadham Gardens Main Party Wall BDI V2
	Figure 12 7 Harley Road Perp Party Wall BDI V2
	Figure 13 7 Harley Road Main Party Wall BDI V1

	NETWORK RAIL (1).pdf
	206192
	236120
	308061
	311175
	311179
	320453
	3086921
	NW0546402
	NW0546405
	NW0546406

	NETWORK RAIL (2).pdf
	A0
	A1
	A3
	A4
	20150715-LNW-LI-Contacts

	A5 L
	A5
	A6 L
	A6
	B01
	B40.01
	B40.02




