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1.0 INTRODUCTION 

1.1. Martin Redston Associates were appointed by the building’s owners to provide 

advice on structural implications of the proposed construction of a new one 

storey basement on the site 102 Camden Mews.  

1.2. This report has been prepared in accordance with the requirements stated in 

Section 106 Agreement.  It follows the Basement Impact Assessment and 

provides a summary of all details required for the construction phase of 

development. The following report has been prepared to ensure that the 

property and neighbouring properties are safeguarded during the works.   

1.3. The structural proposed works noted above are properly undertaken by suitably 

qualified and experienced engineers as shown in the letter of professional 

certification attached in Appendix C. 

 

2.0 DESCRIPTION OF EXISTING BUILDING AND SITE CONDITIONS 

2.1. The site is situated on the outskirts of Camden, on a cobbled street among other 

Mews properties. 

 

2.2. The property is a two storey residential unit of traditional construction with 

timber flat roof and floor on load bearing masonry construction. The property is 

an amalgam of various constructions, parts of which date back to circa 1890. 

There is later reconstruction in the form of fletton brickwork and cavity work 

with stock facing of unknown date. There is a single storey garage adjoining the 

left hand side of the property. 

 

2.3. The rear wall to the property is of cavity construction with stock brick outer leaf 

and block inner leaf. The front wall appears to be faced in a single skin of 

modern brickwork.  

 

2.4. 102 Camden Mews is a detached building. The adjacent owners’ foundations are 

assumed to be trenchfill concrete foundations approximately 1100mm below 

existing ground level. 
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2.5. Although no access has yet been gained to the adjacent properties, there are no 

lightwells or pavement lights to indicate that there is a basement construction to 

either No. 100 or 104 Camden Mews. 102 Camden Mews has not been 

underpinned; this would be expected if one of the adjacent properties had 

constructed a basement, due to the later construction of both No. 100 and 104.  

In addition to this, referring to LBC’s website, no planning applications have 

been made for a basement at no. 100 or 104 Camden Mews. 

 

2.6. Further investigation into the adjacent properties foundations will be carried out 

prior to construction. 

 

3.0 OBSERVATIONS 

3.1. The left flank wall appears to be the only remaining original construction of the 

building. 

 

3.2. Internal partitions have pulled away from the external walls, causing large 

vertical cracks between the walls and partitions. It is thought that this 

movement is due to subsidence. 

 

3.3. There is significant cracking to the existing brickwork walls to the front façade 

and right flank wall of the property. It is thought these cracks are due to 

subsidence. 

 

3.4. The right flank wall has been poorly toothed into the rear wall. 

 

4.0 PROPOSED ALTERATIONS  

4.1  The proposed works involve the demolition of the existing garage, construction 

of an extension in place of the garage and construction of a new one storey 

basement beneath the footprint of the existing house. 

 

4.2 The basement walls will be formed as reinforced concrete retaining walls cast in 

segments following the underpinning sequences along the perimeter walls. 
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4.3 The superstructure works include internal alterations to the existing property, 

including replacing all floors. 

 

4.4 New floors will be formed of a timber stress-skin panel, spanning side to side 

between masonry side and internal load bearing walls. 

 

4.5 All work will be carried out in a logical sequences with due regards for health 

and safety issue.  

 

4.6 Any unforeseen problems encountered will be notified to both the permanent 

and temporary works engineers to enable a solution to be agreed upon. 

 

4.7 Existing drainage and sewage should not be affected by the proposed 

development. New drainage within the proposed scheme will have a pumped 

facility to connect to the Thames Water Sewer. 

 

 

5.0 GEOLGICAL AND GEOTECHNICAL INFORMATION  

5.1. The ground profile and geotechnical parameters used in design of basement 

structure were based on the site-specific ground investigation by Herts and 

Essex Site Investigations. The borehole recorded Made Ground to depth of 1.2m 

below ground level overlaying the London Clay.  On this base, an allowable net 

bearing capacity of 100 kN/m2 has been assumed. 

 

5.2. Herts and Essex Site Investigations recorded the average water level in the 

standpipe to be at 1.25m below ground level. 

 

5.3. The Ground Movement Assessment (GMA) has been prepared by GabrielGeo 

Consulting and it is attached in the Appendix B.  

 

6.0 THE REFURBISHMENT AND DEMOLITION 

6.1. Refurbishment works are to be carried out in accordance with good construction 

practice. 

 

6.2. Demolition works will be carried out in accordance with the Architect’s drawings.   
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7.0 THE RETAINING WALLS AND UNDERPINNING 

7.1. The proposed retaining walls to the side, front and rear of the property are to be 

constructed using an underpinning sequence. There are no party walls to this 

structure, all perimeter walls are independent of any neighbouring properties. 

 

7.2. The proposed underpinning sequence should be carried out by excavating under 

existing wall in 1.2m sections in numerical order. 

 

7.3. The ground bearing slab is to be dowelled into the new retaining walls. 

7.4. The temporary works which retain wall bases are to remain until all retaining 

walls are fully cured for stability. 

 

 

8.0 CONSTRUCTION SEQUENCES 

8.1. The temporary works proposal is designed to prevent instability occurring to 

adjoining structures during the excavation and construction process. 

 

8.2. The proposed construction sequences are listed as follows:  

 

8.2.1    Refurbishment 

I. Infill existing openings as required with solid masonry; all new masonry to be 

either toothed into existing or connected with furfix profiles. 

II. Install temporary propping. 

III. Demolish internals as required. 

IV. Install steelwork and structural timber as per the engineering drawings. 

 

8.2.2    Front and Rear Basement Wall 

I. Excavate soil to required level; local pumping from a temporary sump will be 

required to remove ground water. If required baffle boxes will be installed to 

prevent loss of fines, however this is considered unlikely as the underlying 

geology is clay. 

II. Cast concrete blinding on firm, well-compacted ground and construct 

underpinning/retaining wall base; repeat in numerical order for all sections 

as per the engineering drawings. 

III. Construct underpinning/retaining wall stem; repeat in numerical order for all 

sections as per the engineering drawings. 
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IV. Central soil in basement area to be excavated and temporary supports 

installed from the base of retaining walls up, across the site with waling 

beams and struts; as per drawing T1 by Martin Redston Associates. 

V. Cast new infill basement slabs 

 

8.2.3    Adjacent Properties Underpinning and Basement Walls 

I. Excavate soil to required level; local pumping from a temporary sump will be 

required to remove ground water. If required baffle boxes will be installed to 

prevent loss of fines, however this is considered unlikely as the underlying 

geology is clay. 

II. Cast concrete blinding on firm, well-compacted ground and construct 

Underpinning; refer to engineering drawings for sequence of underpinning. 

III. Temporary supports installed; as per drawing T2 and T3 by Martin Redston 

Associates. 

IV. Construct Retaining Wall; refer to engineering drawings for sequence of 

underpinning. 

V. Cast new infill basement slabs. 

 

8.2.4    Build Additional Floor 

I. Construct new walls upon retaining walls. 

II. Install structure as per the engineering drawings. 

 

9.0 MONITORING DURING EXCAVATION AND CONSTRUCTION  

9.1. The Contractor shall provide monitoring to all structures and infrastructures 

adjacent to the basement excavation and construction.  

 

9.2. The monitoring firm instructed by the Building Owner’s contractor will 

commence monitoring prior to the excavation works to establish base readings. 

 

9.3. During the excavation stage the monitoring shall be undertaken on a weekly 

basis with the reports issued to the Appointed Surveyors and Adjoining Owners’ 

Checking Structural Engineer. During the formation and the construction of the 

basement the contractor should aim to limit vibrations to <3mm per stage; as 

per page 4 of GabrielGeo Consulting’s Ground Movement Assessment (GMA), 

section 2.3.1. 
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9.4. The trigger level on the monitoring equipment will be set to 3mm for amber and 

5mm for red per stage. 

 

9.5. If the amber limit is reached, additional shoring should be installed to any 

excavations, and the Adjoining Owners’ surveyor and engineer are to be 

informed of the movement within 24 hours of the survey taking place. The 

engineer should make an assessment of why the movement has occurred and 

provide details of how to prevent any further movement occurring. 

 

9.6. Should the red limit be reached, additional shoring should be installed to any 

excavations, and the works must stop. The engineer should make an assessment 

of why the movement has occurred and provide details of how to prevent any 

further movement occurring. The work may only continue once all parties have 

agreed a way forward. 

 

9.7. The contractor is to continue to monitor for a period of three months following 

completion of the notifiable works. Should readings during this time show any 

abnormal movement, the monitoring is to continue until agreed by the Adjoining 

Owners’ surveyors that monitoring can cease. Following completion of the 

monitoring period, targets are to be removed from the Adjoining Owners’ 

building and any disturbed surfaces made good. The monitoring should be 

measure “line, level & plumb”. Refurbishment works are to be carried out in 

accordance with good construction practice. 

 

   

10.0 CONCLUSION 

10.1. The GMA report concludes that, given good workmanship, the basement to 102 

Camden Mews can be constructed without imposing more than very slight 

damage on the adjoining properties and it will not cause the property or 

adjoining properties to become unstable.  

 

10.2. The permanent and proposed temporary works have been designed to minimise 

any damage to the existing structures both within the site and to the adjoining 

properties on either side. As per the GMA, no more than a Burland Category 1 

damage is expected, which is ‘very slight’. Any damage that does occur is 

expected to be minor cracking that can be repaired by a Helifix masonry repair 

system, or equivalent, the cracks can then be refilled and redecorated over. 
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10.3. The permanent and proposed temporary works have been designed to minimise 

any damage to the adjacent minor cobbled road. There should not be any 

cracking or repairs to be made. 

 

10.4. The permanent and proposed temporary works have been designed to minimise 

any damage to any drainage and sewage close to or within the site.  In the 

unlikely event that any leaks occur, the pipework will be repaired accordingly. 

The proposed retaining walls to the side, front and rear of the property are to be 

constructed using an underpinning sequence. There are no party walls to this 

structure, all perimeter walls are independent of any neighbouring properties. 

 

10.5. It is intended that the above measures and sequences of works are adopted for 

the eventual design and construction of the proposed works. 

 

10.6. Detailed method statements and calculations for the enabling and temporary 

works will need to be prepared by the Contractor for comment by all relevant 

parties.  

 

10.7. Martin Redston Associates will ensure that adequate supervision and monitoring 

is provided throughout the works particularly during the excavation and 

demolition stages. 
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Foreword 
 

This report has been prepared in accordance with the scope and terms agreed with the Client, and the 

resources available, using all reasonable professional skill and care.  The report is for the exclusive use 

of the Client and relevant regulatory authorities, shall not be relied upon by any third party without 

explicit written agreement from Gabriel GeoConsulting Ltd.  
 

This report is specific to the proposed site use or development, as appropriate, and as described in the 

report; Gabriel GeoConsulting Ltd accept no liability for any use of the report or its contents for any 

purpose other than the development or proposed site use described herein.  
 

This assessment has involved consideration, using normal professional skill and care, of the findings of 

ground investigation data obtained from the Client and other sources.  Ground investigations involve 

sampling a very small proportion of the ground of interest as a result of which it is inevitable that 

variations in ground conditions, including groundwater, will remain unrecorded around and between 

the exploratory hole locations; groundwater levels/pressures will also vary seasonally and with other 

man-induced influences; no liability can be accepted for any adverse consequences of such variations. 
 

This report must be read in its entirety in order to obtain a full understanding of our recommendations 

and conclusions.   
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1. INTRODUCTION  
 

1.1 A planning application has been submitted to the London Borough of Camden (LBC) 

for the proposed redevelopment of the site of 102 Camden Mews (application 

2014/5589/P).  The proposed redevelopment includes the demolition of part of the 

existing structure, and the construction of a new two storey house with a single 

storey basement.  This report is for planning and scheme development purposes and 

is not a design document.   

1.2 A ground movement assessment, including damage category assessment, has been 

requested 

hydrogeological and hydrological study  

(Camden GHHS, Arup, November 2010).  This report presents the analyses 

undertaken and the required damage category assessment.   

1.3 The following architectural drawings which were prepared by Dols Wong Architects 

have been referred to in preparing this report.  Drawings which were irrelevant to the 

basement, or which showed alternative schemes, have been ignored.   

 Existing Drawings  

Drg No.1108-101a Ground Floor Plan 

Drg No.1108-110a Section AA  

Proposed Drawings  

Drg No.1108-120c Basement Plan 

Drg No.1108-121c Ground Floor Plan 

Drg No.1108-125c Front Elevation 

Drg No.1108-130a Section AA 

Drg No.1108-141 Demolition plan (existing ground floor) 

Drg No.1108-142 Demolition plan (existing first floor) 

These drawings have been referred to primarily for factual information purposes.    

1.4 The structural design for the proposed scheme was prepared by Martin Redston 

Associates (MRA).  The following structural drawings have been referred to:  

Drg No. 12.568/2B Suggested Underpinning Sequence 

Drg No. 12.568/3B Proposed Basement Sections 

Drg No. 12.568/W1A Existing and Proposed Wall Load Takedowns 

Drg No. 12.568/T1A Proposed Underpinning Temporary Works Section  

 Front to Back 

1.5 This assessment has been prepared by Keith Gabriel, a UK Registered Ground 

Engineering Adviser and Chartered Geologist with an MSc degree in Engineering 

Geology.  The author has previously undertaken assessments of basements in several 

London Boroughs including Barnet, Enfield, Lambeth, Hammersmith & Fulham, 

Haringey, Kensington & Chelsea, Kingston, Richmond, Wandsworth and Westminster, 

as well as Camden.  He also undertakes independent reviews of BIA reports on behalf 

of the London Borough of Camden.  
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2. GROUND MOVEMENT ASSESSMENT  
 

2.1 Basement Geometry and Stresses:  

2.1.1 Analyses of vertical ground movements (heave or settlement) have been 

undertaken using PDISP software, in order to assess the potential magnitudes of 

movements which may result from the changes of vertical stresses caused by 

excavation of the basement.  These preliminary analyses for planning purposes have 

not modelled the horizontal forces on the retaining walls, so have significantly 

simplified the stress regime.   

2.1.2 The attached Figure 1 illustrates the layout of the proposed basement taken from 

the  drawing by Martin Redston Associates 

(MRA, Drg No. 12.568/2B).  Figure 2 consists of an extract from the 

Proposed Wall Load Takedown A).   

2.1.3 The plan dimensions of the proposed basement are approximately 10.74m wide by 

8.47m long.  A proposed basement finished floor level of 2.7m below ground level 

-

130b).  With an allowance of 0.15m for insulation, cavity drainage and floor 

structure, together with slab and base thicknesses as given on the 

were calculated: 

Perimeter retaining walls (0.35m thick base):  3.2m.   

Underpins to end/flank walls of the adjacent properties :  3.5m  

Basement slab (0.25m thick):  3.1m 

Slab thickenings for internal walls (0.40m thick):  3.25m. 

2.1.4 Excavation of 3.1-3.5m of ground will cause a gross reduction in vertical total stress 

in the order of 59-67 kPa.  This reduction in vertical stress will extend to a depth 

equal to twice the width of the unloaded area (below which the stress reduction is 

generally considered to be insignificant).  The strata beneath the proposed 

basement floor slab are unlikely to have been subject to any significant stresses 

from the existing foundations.  The loads from the superstructure and basement 

walls may therefore be deducted from the gross unloading to obtain net unloading 

values.   

2.1.5 Table 1 presents the co-ordinates of the zones used to input the main elements of 

, as shown on the illustration in Figure 3, 

together with the net changes in vertical pressure for the four stages of the stress 

changes which will result from excavation and construction of the basement (see 

2.3.1 below for details). 
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Table 1: Coordinates and net bearing pressures for PDISP zones 

ZONE Centroid Dimensions Net change in vertical pressure (kPa) 

# Xc(m) Yc(m) X(m) Y(m) Stage 1 Stage 1b Stage 2 Stages 3 and 4 

1 4.295 7.628 4.640 1.680 -5.86 -5.86 -5.86 -5.86 

2 7.217 7.478 1.204 1.980 -14.18 -14.18 -14.18 -14.18 

3 8.320 7.328 1.001 1.680 -5.86 -5.86 -5.86 -5.86 

4 9.595 4.084 1.550 8.168 -60.80 13.59 13.59 13.59 

5 5.398 0.840 6.845 1.680 -5.86 -5.86 -5.86 -5.86 

6 1.170 4.234 1.610 8.468 -60.80 13.80 13.80 13.80 

7 4.415 6.513 0.500 0.550 0.00 0.00 -61.75 114.45 

8 4.415 4.830 0.500 1.520 0.00 0.00 -61.75 114.45 

9 4.415 5.914 0.500 0.648 0.00 0.00 -58.90 -50.90 

10 3.070 5.430 2.190 2.718 0.00 0.00 -58.90 -50.90 

11 4.174 2.875 4.398 2.390 0.00 0.00 -58.90 -50.90 

12 5.519 5.429 1.708 2.718 0.00 0.00 -58.90 -50.90 

13 7.947 4.084 1.747 4.808 0.00 0.00 -58.90 -50.90 

14 0.183 4.234 0.365 8.468 218.98 218.98 218.98 218.98 

15 10.553 4.084 0.365 8.168 218.98 218.98 218.98 218.98 

16 6.723 4.084 0.700 4.808 0.00 0.00 -58.90 58.39 

17 6.495 6.638 0.243 0.300 0.00 0.00 -58.90 -50.90 

 
 
 
 

2.2 Ground Conditions:  

2.2.1 The ground profile and geotechnical parameters used for the analyses were based 

on the site-specific ground investigation by Herts & Essex Site Investigations.  The 

borehole recorded Made Ground to a depth of 1.2m below ground level (bgl), 

underlying which were clays of the London Clay Formation, described to the base of 

the borehole at 7.0m bgl.   

2.2.2 The short-term and long-term geotechnical properties of the soil strata used for the 

PDISP analyses are summarised in Table 2.  They were based on the findings of the 

site-specific investigation and data from previous projects.   
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Table 2:  Soil parameters for PDISP analyses 

Strata Level 

 

 

 

(m bgl) 

Undrained 

Shear 

Strength,  

Cu 

(kPa) 

Short term, undrained 

 

 

Eu 

(MPa) 

Long term, drained  

 

 

 

(MPa) 

London Clay 

1.20 

3.50 

30.00 

66 

84 

282 

33.0 

42.0 

141.0 

19.8 

25.2 

84.6 

Where: 

 Undrained shear strength, Cu assumed conservatively as Cu = 66 + 7.5z kPa  

  where z = depth below the top of the stratum (1.2m bgl).  

 0 * Cu  

   

 
 
 
 

2.3 PDISP Analyses:  

2.3.1 Three dimensional analyses of vertical displacements have been undertaken using 

PDISP software and the basement geometry, loads/stresses and ground conditions 

outlined above in order to assess the potential magnitudes of ground movements 

(heave or settlement) which may result from the vertical stress changes caused by 

excavation of the basement.  PDISP analyses have been carried out as follows:  

Stage 1a  Construction of underpins beneath the end/flank walls of the 

 & 104), with associated excavation 

adjacent to the underpins, and construction of retaining 

walls/underpins beneath front and rear walls  Short-term 

condition 

Stage 1b  Construction of the retaining walls alongside the underpins 

installed during Stage 1a  Short term condition 

Stage 2  Bulk excavation of central areas to basement formation level  

Short-term condition 

Stage 3   Construction of basement slab  Short-term (undrained) condition  

Stage 4   As Stage 3, except  Long-term (drained) condition.  

2.3.2 The results of the analyses for Stages 1b to 4 are presented as contour plots on the 

appended Figures 4 to 7 respectively.  
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2.4 Heave Assessment  

2.4.1 Excavation of the basement will cause immediate elastic heave in response to the 

stress reduction, followed by long-term plastic swelling as the underlying clays take 

up groundwater.  The rate of plastic swelling in the in-situ clays will be determined 

largely by the availability of water and as a result, given the low permeability of the 

clays in the London Clay Formation, can take decades to reach full equilibrium.  The 

basement slab will need to be designed so as to enable it to accommodate the 

swelling displacements/pressures developed underneath it. 

2.4.2 The ranges of predicted short-term and long-term movements for each of the main 

areas of the basement are summarised in Table 3 below.  All values are 

approximate owing to the simplification of the stress regime.   

2.4.3 The analyses indicated that small settlements are likely to develop beneath the 

underpins to the end/flank walls of the adj ) and 

the associated retaining walls within No.102.  Displacements of the front and rear 

retaining walls/underpins were predicted to range from negligible settlement to 

slight heave, whilst negligible to slight heave was predicted within the central 

basement slab.   

 

Table 3:  Summary of predicted displacements 

Location 
Stage 1b 

(Figure 4) 

Stage 2 

(Figure 5) 

Stage 3 

(Figure 6) 

Stage 4 

(Figure 7) 

104 CM underpins  
2.5  5mm 

Settlement 

2  4mm 

Settlement 

2  4mm 

Settlement 

3  7mm 

Settlement 

102 underpins next to 

104CM 

1  3.5mm 

Settlement 

1mm Heave  

2mm Settlement 

0  3mm 

Settlement 

0  5mm 

Settlement 

100 CM underpins 
2  5mm 

Settlement 

2  4mm 

Settlement 

2  4mm 

Settlement 

3  7mm 

Settlement 

102 retaining wall 

next to 100CM 

1  3.5mm 

Settlement 

1mm Heave  

2mm Settlement 

0  3mm 

Settlement 

1mm Heave  

5mm Settlement 

Front retaining wall/ 

underpin 

0  2.5mm 

Settlement 

3mm Heave  

2mm Settlement 

2mm Heave  

2mm Settlement 

3mm Heave  

3mm Settlement 

Rear retaining wall/ 

underpin 

0  2.5mm 

Settlement 

3mm Heave  

2mm Settlement 

1mm Heave  

2mm Settlement 

2mm Heave  

3mm Settlement 

Central basement slab 
0.5  1.5mm 

Settlement 
1  5mm Heave 0  3mm Heave 0  5mm Heave  

 
 

2.4.4 All the short term elastic heave would have occurred before the basement slabs 

were cast, so only the post-construction incremental heave is likely to be 

experienced by to the slab design.  The analyses indicated that no significant 

predicted post-construction displacements beneath the basement slab are expected.   
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3. Underpinning Methods and associated Ground Movements  

 Basement Retaining Wall Construction:  

3.1 The structural drawings by drawings Martin Redston Associates (MRA) show that the 

basement will be constructed using a combination of underpinning techniques and 

reinforced concrete (RC) retaining walls as follows:  

a. underpinning beneath the ;  

b. underpinning beneath No. and beneath the 

adjoining sections of No.  front and flank walls which are to be retained;  

c. RC retaining walls to support the remainder of the front and rear walls, cast 

in-situ, in panels of limited width, 

the underpins;  

d.

support the new flank wall for the proposed structure at 102 Camden Mews.  

It is proposed to construct the RC retaining wall in one stage (Figure 1). 

 Construction methods for both the underpins and the RC retaining wall panels 

involve excavation of the ground in short lengths in order to enable the stresses in 

excavation.   

3.2 Some ground movement is inevitable when basements are constructed.  When 

underpinning methods are used the magnitude of the movements in the ground 

being supported by the new basement walls is dependent primarily on:  

the geology,  

the adequacy of temporary support to both the underpinning excavations and 

the partially complete underpins prior to installation of full permanent support;  

the quality of workmanship when constructing the permanent structure.   

 A high quality of workmanship and use of best practice methods of temporary 

support are therefore crucial to the satisfactory control of ground movements 

alongside basement excavations (see 3.4 to 3.6 below).  Any cracks in the load-

bearing walls which are to be retained and underpinned will have weakened their 

structural integrity; such cracks should be fully repaired in accordance with 

recommendations from the appointed structural engineers before any underpinning 

is carried out.   

3.3 Under UK standard practice, the contractor is responsible for designing and 

implementing the temporary works, so it is considered essential that the contractor 

employed for these works should have completed similar schemes successfully.  For 

this reason, careful pre-selection of the contractors who will be invited to tender for 

these works is recommended.  Full details of the temporary works should be 

 

3.4 In accordance with normal health and safety good practice, the requirements for 

temporary support of any excavation must be assessed by a competent person at 

the start of every shift and at each significant change in the geometry of the 
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excavations as the work progresses.  London Clay is usually fissured; such fissures 

can cause seemingly strong, stable excavations to collapse with little or no warning.  

Thus, in addition to normal monitoring of the stability of the excavations, a suitably 

competent person should check whether such fissuring is present and, if 

encountered, should assess what support is appropriate.   

3.5 For the proposed basement at No.102 Camden Mews: 

It should be assumed that full support will be required to the Made Ground 

and any natural granular soils exposed in the excavations.   

Closely spaced support should be used where any firm clay is present at the 

top of the London Clay.   

More widely spaced temporary support may be adequate in the stiff or very 

stiff clays of the London Clay Formation, depending on the degree of fissuring, 

except at corner excavations where closely spaced support should be 

provided.   

Temporary support must also be installed to support all the new underpins and 

RC retaining wall panels and must be maintained until the full permanent 

support has been completed, including allowing time for the concrete to gain 

adequate strength.  

All temporary support should use high stiffness systems installed in accordance with 

best practice in order to minimise the ground movements. 

3.6 The unloaded clays at/beneath formation level will readily absorb any available 

water which would lead to softening and loss of strength.  It will therefore be 

important to ensure that the clays at formation level are protected from all sources 

of water, with suitable channelling to sumps for any groundwater seeping into the 

excavations.  The formation clays should be inspected and then blinded with 

concrete immediately after completion of final excavation to grade.  Any 

unacceptably soft/weak areas must be excavated and replaced with concrete.  

 

4. Damage Category Assessment 

4.1 When underpinning it is inevitable that the ground will be un-supported or only 

partially supported for a short period during excavation of each pin, even when 

support is installed sequentially as the excavation progresses.  This means that the 

behaviour of the ground will depend on the quality of workmanship and suitability of 

the methods used, so calculations of predicted ground movements can never be 

rigorous.  However, provided that the temporary support follows best practice as 

outlined in Section 3 above, then extensive past experience has shown that the bulk 

movements of the ground alongside the basement caused by underpinning for a 

single storey basement (typical depth 3.5m) should not exceed 5mm in either 

horizontal or vertical directions.   

4.2 In order to relate these typical ground movements to possible damage which 

adjoining properties might suffer, it is necessary to consider the strains and the 
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angular distortion (as a deflection ratio) which they might generate using the 

method proposed by Burland (2001, in CIRIA Special Publication 200, which 

developed earlier work by himself and others).   

4.3 

basement beneath No.104.  The ground level rises slightly from 102 to 104, but the 

age of property suggests that it is likely to have a suspended floor so the ground 

level has been assumed equal to that in 102.   

4.4 Planning consent for building four live- -100 was granted in 

2005 (application 2005/2017/P); no basements were included in the scheme and 

-section shows basic trench fill type footings.  Ground levels fall 

slightly and the front elevation by Dols Wong (Drg No.1108-125c) indicates that the 

ground levels in 100 will be approximately 0.2m lower than in 102.  

4.5 The sections provided by Dols Wong indicate that ground levels are the same to 

front and rear of No.102.  Separate damage category assessments are required for 

-100 however, as the PDISP heave analyses have predicted 

similar magnitudes of ground movements at the front and rear ends of both 

end/flank walls to the & 104), only one analysis is 

required for the front and rear walls of each adjoining property.   

4.6 Ground movements associated with the construction of retaining walls in clay soils 

have been shown to extend to a distance up to 4 times the depth of the excavation.   

 No.104:  

4.7 The relevant geometries are as follows:   

Footing depth to No.104  =  0.29m (as per H&ESI, TP1) 

Depth of excavation below footings  =  3.5  0.29  =  3.21m  

Width (L)  =  3.21 x 4 = 12.8m, so the ground movements are only 

likely to extend across part of the front wall to No.45.  

Height (H)  =  6.1m to top of parapet  

Hence L/H  =  2.09 = approx. 2.0  

Thus, for an anticipated 5mm maximum horizontal displacement, the strain beneath 

No.104 would, theoretically, be in the order of h = 3.9 x 10-4 (0.039%).  

The 3mm settlement predicted by the PDISP analysis must be added to the typical 

settlement caused by relaxation of the ground alongside the basement in response 

to excavation of the underpins, giving a 8mm total predicted settlement of the 

ground at the level of No.104

convex with a worst case (low stiffness) deflection,  = 17% of the predicted 

combined settlement profile.  Hence,  = 1.4mm, which represents a deflection 

ratio,  1.09 x 10-4 (0.011%).   
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Figure 8:  Damage category assessment for front and rear walls of No.104 
 
 

4.8 Using the graphs for L/H = 2.0 these deformations represent a damage category of 

, lim =0.05-0.075%) as given in CIRIA SP200, 

Table 3.1, and illustrated in Figure 8 above.   

 

 -100:  

4.9 The relevant geometries are as follows:   

Assume minimum footing depth to No.100  =  1.75m (see H&ESI, TP2) 

Depth of excavation  =  3.5  1.75  =  1.75m  

Width (L)  =  1.75 x 4 = 7.0m  

Height (H)  =  5.9m to parapet (ignoring local 3storey section)  

Hence L/H  =  1.19 = approx. 1.5 (conservative)  

Thus, for the anticipated 3mm maximum horizontal displacement (reduced pro-rat 

to excavation depth), the strain beneath No 96-100 would, theoretically, be in the 

order of h = 4.29 x 10-4 (0.043%).  

The 3mm settlement predicted by the PDISP analysis must be added to the typical 

settlement caused by relaxation of the ground alongside the basement in response 

to excavation of the underpins, reduced pro-rata for the depth of excavation below 

tings.  This gives a 6mm total predicted settlement of the ground 

at the assumed level of No.100
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convex with a worst case (low stiffness) deflection,  = 17% of the predicted 

combined settlement profile.  Hence,  = 1.0mm, which represents a deflection 

ratio,  1.43 x 10-4 (0.014%).   

Using the graphs for L/H = 1.5, which is conservative, these deformations once 

again represent a damage category of , lim =0.05-

0.075%) as given in CIRIA SP200, Table 3.1, and illustrated in Figure 9 below.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9:  Damage category assessment for front and rear -100.  

 

 

4.10 Use of best practice construction methods, as outlined in Section 3 above, will be 

essential to ensure that the ground movements are kept in line with the above 

predictions.  

 

 

 

 

Keith Gabriel 

MSc DIC CGeol FGS 

UK Registered Ground Engineering Adviser   
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