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1. Introduction

Earth Water GCE has been instructed by Qaim Structures on behalf of James Wainwright to prepare a Building
Damage Assessment (BDA) report for the proposed development at 10 Abbot’s Place, London.

1.1 Study Aims and Objectives

This report aims to give a degree of certainty to the asset owners and the developer to understand the predicted
ground movements and the potential impact at the location of the assets.

This ground movement assessment has included the following assets:
e Key Facades of 11 Abbot’s Place.

e Key Facades of 41 Priory Road.

1.2 Limitations

This report is based upon information obtained from third party sources. The third-party data has been accepted at
face value and has not been independently verified. Earth Water GCE can therefore give no warranty,
representation, or assurance as to the accuracy or completeness of such information.

This report has been prepared for the sole internal use and reliance of the Client, James Wainwright, and shall not
be relied upon by other parties without the express written authority of Earth Water GCE. If an unauthorised third
party comes into possession of this report, then they rely on it at their own risk.
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2. Site Location and Description

2.1 Site Location
The site is located at street address of 10 Abbot’s Place, London NW6 4NP with a national grid reference of TQ

25582 83966. The site has an approximate area of 0.021ha. Figure 1 presents the current site layout.
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Figure 1:  Current site layout (courtesy of google map)

2.2 Current Site and Surrounding Land Uses
The site is currently occupied by a single storey bungalow type building (as shown in Figure 1).

The site surrounding is predominantly consisting of residential buildings.

2.3 Proposed Development

The proposed development will consist of the construction of a new single-level basement, renovation of the existing
building and internal structural alteration.

The new building structure will be as follows:
e A hit and miss sequence of underpinning along all four sides of the building.
e A 300mm thick raft foundation to support wall loading with local thickening of the raft under the walls.

e Transfer of building loading on the new foundation.
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Figure 2:  Proposed basement plan (extract from architect’s drawing)
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Figure 3:  Proposed section (extract from architect’s drawing)
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3. Third Party Assets

The following neighbouring buildings have been included in this assessment.
e 11 Abbot’s Place.
e 41 Priory Road.

The third-party assets are shown in Figure 4.
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Figure 4:  Adjacent buildings included in this BDA

3.1 Building Damage Assessment (BDA)

A building damage assessment has been undertaken to assess the potential impact of the proposed development
on the adjacent buildings, due to the following key construction stages:

e Underpinning
e  Excavation to Basement
e lLong-term structural loading

The overall aim of this study is to evaluate the potential impact of the proposed redevelopment on the neighbouring
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buildings. The building damage assessment has been undertaken in accordance with the Burland (2001) assessment
criteria presented in CIRIA C760.

The damage criteria limiting tensile strain, description of the damage categories and associated approximate crack
widths are presented in Figure 5. According to the various London Borough councils, the acceptable damage
categories are “0 Negligible” to “2 Slight” and are highlighted in Figure 5. However, for this assessment the
acceptable damage category has been considered to be 1 Very Slight.

. of - proxi crack |L tensile

damage cription of C (ease of repair is underlined) width (mm) strain, ¢, (%)
Hairline cracks of less than about O.1 mm are as

0 Negligibl 0. 0.0 to 0.05

egligible negligible <0.1 to

Fine cracks that can easily be treated during normal

1 Very slight | decoration. Perhaps isolated slight fracture in building. <1 0.05 0 0.075
Cracks in external brickwork visible on inspection
Cracks easily filled. ation p required. Several
slight fractures showing inside of building. Cracks are visible

2 Slight externally and some repointing may be required externally to <5 0.075t00.15
ensure weathertightness.
Doors and windows may stick slightly.
The cracks require some opening up and can be patched by
a mason. Recurrent cracks can be masked by suitable lining.
Repointing of external brickwork and possibly a small amount

3 Moderate of brickwork to be replaced. 5to 15 ora number 0151003
Doors and windows sticking. ofraon: =3
Service pipes may fracture.
‘Weathertightness often impaired.
Extensive repair work involving breaking-out and replacing
sections of walls, especially over doors and windows. 15 to 25, but slso

4 Severe Windows and frames distorted, floor sloping noticeably. Walls depends on number | >0.3
leaning or bulging noticeably, some loss of bearing in beams. of cracks
Services pipes disrupted.
This requires a major repair, involving partial or complete
rebuilding. Beams lose bearings, walls lean badly and require Usually >25, but

5 Very severe | ShOring. depends on numbers
Windows broken with distortion. of cracks
Danger of instability.

Notes

1 Inassessing the degree of damage, account must be taken of its location in the building or structure.

2 Crack width is only one aspect of demage and should not be used on its own a5 a direct meesure of it.

Figure 5: Damage category classification — CIRIA C760 Table 6.4: Classification of visible damage to walls

(after Burland et al., 1977, Boscardin and Cording, 1989 and Burland, 2001)
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4. Ground Model and Parameters

4.1 Ground Model and Geotechnical Parameters

Ground model and geotechnical parameters have been evaluated based on the information from the experience in
the area, borehole logs available from BGS archives and site-specific ground investigation undertaken by MRH
geotechnical in December 2023.

A summary of ground condition and geotechnical parameters used in design are presented in Table 1.

Table 1: Ground model and geotechnical parameters summary

Undrained Young's Drained Young's Drained

Stratum U T Modulus (MN/m?2) Modulus (MN/m2)  Poisson’s Ratio

Made Ground 1.0 - 5.0 0.2
London Clay >7.0 17.5+1.75z 14.0+1.4z 0.2
Notes:

® The undrained stiffness for cohesive strata has been obtained by correlation with the undrained shear strength for the
anticipated range of strain in the respective analytical models. The drained stiffness for cohesive strata has been taken as
80% of the undrained stiffness, following principles of elasticity theory (assuming a Poisson’s Ratio of 0.2).

® The Made Ground stiffness has been assumed based on experience in the area.
® zisthe depth below top of London Clay

® The Clay stiffness profiles indicated are based on the relationship Eu=350Cu corresponding to strain levels associated with
unloading due to excavation/ demolition and subsequent loading on raft foundation.

4.2 Groundwater

No groundwater strikes were noted from the ground investigation works.



>/ EARTH WATER 10 Abbot's Place

Geotechnical Consulting Engineers Building Damage Assessment Report

5. Loading Information

To represent the phasing of proposed development, underpinning loading during deepening of existing foundations,
excavation unloading (removal of soil) and proposed development loading have been considered in corresponding
stages in the modelling.

The underpinning loading during deepening of foundation to create new basement has been considered considering
additional weight of concrete. Excavation unloading has been considered equivalent to removal of 3.75m of soil to
achieve required basement level. The loading for the new built has been considered as maximum of 150kPa at the
underpinning location and approximately 20kPa in the general area.
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6. Assessment Methodology

6.1 Pdisp Modelling Methodology

A series of greenfield ground movement analyses have been carried out, using the commercial software Oasys Pdisp,
to evaluate the short and long-term movements induced by the proposed construction works. The construction
scheme comprises the partial demolition, underpinning of the existing foundation to enable basement excavation,
excavation to the proposed formation level and the construction of the proposed structure. The analyses have been
undertaken assuming undrained and drained conditions for the cohesive strata, in order to evaluate the short- and
long-term effects, respectively. The excavation stage has been modelled as an upwards uniform surface load at the
formation level.

Pdisp calculates the displacements and changes in vertical stress in a linear elastic soil medium, which arise from
uniform normal or tangential pressures applied on a specific level. The analysis has been carried out using the
Boussinesq (1885) method. This method calculates the stress distribution assuming a uniform isotropic material with
a constant user-defined Poisson’s ratio.

The following analyses have been carried out:
e Model 1 - Pdisp Underpinning Short Term (ST) conditions.
e Model 2 - Pdisp Underpinning + Excavation ST conditions.

e Model 3 - Pdisp Underpinning + Excavation + Proposed Building Loading Long Term (LT) conditions.

6.2 Xdisp Modelling Methodology

A potential building damage assessment has been carried out using Oasys Xdisp. The software considers the
imported global movements from Pdisp models and uses the Burland strain criteria (2001) to evaluate the building
damage category of each facade of the building due to these movements. The Burland building damage assessment
criteria are presented in Section 3.1. No horizontal movements have been considered due to underpinning assuming
good workmanship.

The building damage assessment uses the work described in Burland et al (2001) and Gaba et al (2003). In this
approach the facades of the buildings are represented by simple linear elastic beam with E/G of 2.6 for a Poisson
ratio of 0.3, whose foundations are assumed to follow the “greenfield” soil movements at ground surface. The
height of the buildings is also an input for the assessment and has been derived based on the visual assessment from
google maps and site visit.

Although, this stage of assessment is relatively detailed, the assumptions made are moderately conservative.
Consequently, the categories of damage derived in this level of assessment are only potential degrees of damage.
The actual damage should be less than the predicted due to the inherent stiffness of the structures and their
foundations, which tend to redistribute and reduce both the deflection ratio and the horizontal strains.

The following combined analyses have been carried out in Xdisp in order to simulate the ground movements
occurring following existing building demolition, basement excavation and subsequent structural loading in short-
and long-term conditions.

e Model 4 - Xdisp Underpinning ST — model based on results from Model 1.

e Model 5 - Xdisp Underpinning + Excavation ST — model based on results from Model 2.
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e Model 6 — Xdisp Combined Loading LT — model based on results from Model 3.
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7. Results

7.1 Potential Building Damage Assessment

The view of the potential building damage assessment model is shown in Figure 6. The simplified shape of fagades
of adjacent buildings has been modelled. The potential building damage category for each facade is summarised in
Table 2 to Table 4. The contour plots from the models are presented in Figure 7 to Figure 9.

It is worth noting that the assessment carried out involves a number of conservative assumptions in terms of
greenfield movements and no allowance for structural stiffness and therefore the anticipated ground movements
are likely to be of smaller magnitude.

Legend

IIX Building

—=— Displacement Lines
= Imp. Displacements

141PR-3
41PR-2

Figure 6:Potential building damage assessment model view

10
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Figure 7:  Settlement contour plot [Model 4]

Table 2: Building damage assessment results summary [Model 4]
Maximum vertical Max tensile
displacement [1] strain
Building ID Fagade ID Damage category
[mm] [%]
11AP-1 0 (Negligible) <1 0.00
11AP-2 0 (Negligible) <1 0.00
11AP-3 0 (Negligible) <1 0.00
11 Abbot’s Place
11AP-4 0 (Negligible) <1 0.00
11AP-5 0 (Negligible) <1 0.00
11AP-6 0 (Negligible) <1 0.00
41PR-1 0 (Negligible) <1 0.00
41PR-2 0 (Negligible) <1 0.00
41PR-3 0 (Negligible) <1 0.00
41 Priory Road 0.00
41PR-4 0 (Negligible) <1 :
41PR-5 0 (Negligible) <1 0.00
41PR-6 0 (Negligible) <1 0.00

1
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Figure 8:  Settlement contour plot [Model 5]

Table 3: Building damage assessment results summary [Model 5]
Maximum vertical Max tensile
displacement [1] strain
Building ID Fagade ID Damage category
[mm] [%]
11AP-1 0 (Negligible) <1 0.00
11AP-2 0 (Negligible) <1 0.00
11AP-3 0 (Negligible) <1 0.00
11 Abbot’s Place
11AP-4 0 (Negligible) <1 0.00
11AP-5 0 (Negligible) <1 0.00
11AP-6 0 (Negligible) <1 0.00
41PR-1 0 (Negligible) <1 0.00
41PR-2 0 (Negligible) <1 0.00
41PR-3 0 (Negligible) <1 0.00
41 Priory Road 0.00
41PR-4 0 (Negligible) <1 :
41PR-5 0 (Negligible) <1 0.00
41PR-6 0 (Negligible) <1 0.00

12
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Figure 9:  Settlement contour plot [Model 6]

Table 4: Building damage assessment results summary [Model 6]
Maximum vertical Max tensile
displacement [1] strain
Building ID Fagade ID Damage category
[mm] [%]
11AP-1 0 (Negligible) 16 0.006
11AP-2 0 (Negligible) 18 0.001
11AP-3 0 (Negligible) 18 0.003
11 Abbot’s Place
11AP-4 0 (Negligible) <1 0.00
11AP-5 0 (Negligible) <1 0.006
11AP-6 0 (Negligible) 18 0.007
41PR-1 0 (Negligible) <1 0.00
41PR-2 0 (Negligible) <1 0.00
41PR-3 0 (Negligible) <1 0.00
41 Priory Road 0.00
41PR-4 0 (Negligible) <1 :
41PR-5 0 (Negligible) <1 0.00
41PR-6 0 (Negligible) <1 0.00

Notes:
® +tve displacement is heave.

® -vedisplacement is settlement.

13
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8. Conclusions

Earth Water GCE has been instructed by Qaim Structures on behalf of James Wainwright to undertake a ground
movement assessment (GMA) to evaluate the potential impacts of the proposed development on the adjacent
buildings. This report aims to provide a degree of certainty to the asset owners and the developer in relation to the
ground movement and the magnitude of potential impact induced by construction, at the location of these assets.

Ground model and geotechnical parameters have been evaluated based on the experience in the proximity of
proposed development, using BGS borehole archives and site-specific ground investigation.

Some of the information and conclusions presented in this report are based on information provided by others.
Earth Water GCE has endeavoured to assess all information provided to them but makes no guarantees or warranties
as to the accuracy or completeness of this information.

A combination of analyses has been carried out, using the commercial software Oasys Xdisp and Oasys Pdisp, in
order to evaluate the greenfield ground movements due to underpinning, excavation for the proposed basement
construction and the long-term loading from the proposed structure.

The results from the GMA analyses are presented in Table 2 to Table 4 for adjacent buildings at 11 Abbot’s Place and
41 Priory Road. The potential damage to the adjacent buildings has been predicted to be Category 0 Negligible. It
should be noted that that other than 11 Abbot’s Place, all other buildings fall outside the 1mm contour of ground
movements, therefore, there will not be any potential damage expected for these buildings.

The resulting damage categories predicted as part of this GMA are within the allowable limits adopted for such
assessments and industry wide practice. It is noted that the predicted ground movements, the associated wall
tensile strains and level of damage categorisation are considered to be conservative, in view of the relatively cautious
data assumptions and greenfield nature of the assessment undertaken.

The GMA may be supplemented by a project-specific monitoring regime and Action Plan, which delineate lines of
responsibility, trigger levels in accordance with the ground movements predicted as part of this study and
appropriate mitigation measures (if required). The assessment presented herein is dependent and reliant on the
works being undertaken by an experienced contractor, high quality workmanship and appropriate supervision of
construction means and methods by experienced personnel.

Itis recommended that this report is reviewed and understood in full by the project team and relevant stakeholders.
Where significant changes are made to items such as construction sequencing and scheme design the engineer
should thoroughly review the discrepancy and evaluate any potential impacts on ground movement and building
damage.

It is critical that the permanent and temporary works designs are carried out in a coordinated manner between
performance specified elements and substructure contractors, with the aim to ensure that such design elements are
in alighment with the assumptions/findings of the GMA and overall design intent.

14
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Specific Building Damage Results - Critical Segments within Each Building
Stage: Name Specific Specific Parameter
Building: Building:

Ref. Name

Stage:
Ref.

0 Base Model 0 11AP-1 vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical
vertical

displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements
displacements

0 112p-2
0 11aP-3
o 112P-4
0 112P-5
o 11AP-€
] 41PR-1
o 41PR-2
0 41PR-3
0 41PR-4
0 41PR-5

o 41PR-€

Short-term Underpinning Stage

less
less
less
less
less
less
less
less
less
less
less
less
less
less
less

less

less

less

Critical

Critical Start End Curvature Max

Sub-Building Segment

than

than

the
the
the
the
the

the
the
the
the
the
the
the

the
the
the
the
the

the
the
the
the
the
the
the
the

limit
limic
limic
limic
limit
limic
limic
limic
limit
limic
limic
limic
limit
limic
limit
limit
limit
limic
limit
limit
limic
limic
limit
limit
limic
limit
limit
limic
limit
limic
limit
limic
limic
limic
limit
limic
limic
limic
limic
limic
limit
limit
limit
limic
limit
limit
limit
limic
limit
limic
limic
limit
limit
limic
limic
limic
limit
limic
limic

(m]

sensitivivy.
sensitivity.
sensitivity.
sensitivity.
sensitivivy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivivy.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivivy.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivicy.
sensitivity.
sensitivity.
sensitivity.
sensitivity.
sensitivity.

Max Min Min
Slope Settlement Tensile Radius of Radius of
Strain Curvature Curvature
(Hogging) (Sagging)
=] (m]

Damage Category

[m) [mm] =
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Specific Building Damage Results - Critical Segments within Each Building

Stage: Stage: Name Specific Specific
Ref. Building: Building:

Ref. Name

0 Base Model 0 11AP-1
[} 11ap-2
o 112p-3
o 112P-4
o 112P-5
o 11AP-€
o 41PR-1
o 41PR-2
o 41PR-3
o 41PR-4
o 41PR-5
0 41PR-€

Parameter

vertical
vertical
vertical
vertical
vertical
vertical
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Stage: Stage: Name
Ref.

0 Base Model

Long term

Specific Specific Parameter Critical Critical Start
Building: Building: Sub-Building Segment
Ref Name
(m]
0 11AP-1  Max Slope Subl 1 0.0
Max Settlement Subl 1 0.0
Max Tensile Strain Subl 1 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 11aP-2  Max Slope Sub2 1 0.0
Max Sectlement Sub2 1 0.0
Max Tensile Strain Sub2 i 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 11AP-3  Max Slope Sub3 1 0.0
Max Settlement Sub3 1 0.0
Max Tensile Strain Sub3 2 0.080778
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 112P-4  Max Slope Subd 1 0.0
Max Sectlement Sub4 1 0.0
Max Tensile Strain Subd 1 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) = =
0 11AP-§  Max Slope Subs 1 10.247
Max Settlement Subs 1 10.247
Max Tensile Strain Subs 1 10.247
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) = =
0 11AP-€  Max Slope Sub€ 1 0.0
Max Settlement Sube 1 0.0
Max Tensile Strain Sube 1 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 41PR-1  Max Slope Subl 1 0.0
Max Settlement Subl 1 0.0
Max Tensile Strain Subl 1 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 41PR-2  All vertical displacements are less than the limit sensitivity.
A1l vertical displacements are less than the limit semsitivicty.
A1l vertical displacements are less than the limit sensitivicy.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivicty.
0 41PR-3  All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit semsitivicty.
All vertical displacements are less than the limit sensitivicty.
All vertical displacements are less than the limit sensitivity.
A1l vertical displacements are less than the limit sensitivity.
0 41PR-4  All vercical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivicty.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
A1l vertical displacements are less than the limit semsitivicty.
0 41PR-S  Max Slope Subs 1 11.143
Max Sectlement Subs 1 11.143
Max Tensile Strain Subs 1 11.143
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) - -
0 41PR-€  Max Slope Sube 1 0.0
Max Settlement Sube 1 0.0
Max Tensile Strain Sub€ 1 0.0
Min Radius of Curvature (Hogging) - -
Min Radius of Curvature (Sagging) = =

Underpinning + Excavation + Loading Stage

End

(m]
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$.0000
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080778
080778

5.88590
3.000€
3.000€
3.000€
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$.2150
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13.000
13.000
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Curvature Max Slope  Max

Settlement

(mm)

None 1.s952
None 1.5992
None 1.5992
None 1.7€74
None 1.7674
None 1.7€74
None 249.72E-6 1.7€74
None 249.72E-€ 1.7674
None 249.72E-6 1.7472
None 36.105E-6  0.20082
None 3€.105E-€  0.20082
None 36.108E-6  0.20082
None 12.020E-6  0.10884
Nene 12.020E-€  0.10884
None 12.0202-€  0.10884
None 498.92E-6 1.7€71
None 498.92E-€ 1.7671
None 498.925-€ 1.7€71
None 65.752E-6  0.2€150
None €5.7S2E-€  0.26190
None €5.752] 0.26130
None 46.672E-6  0.1%414
None 4€.€725-€  0.19414
None 4€.€72E-€  0.15414
None 22.141E-6  0.27580
None 22.1412-€  0.27580
None 22.141E-6  0.27580
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Tensile
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(3]

0.00€0585
0.00€0585
0.0060585
0.00164€5
0.001€4€5
0.0016465
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35.7€3E-9
0.0036902
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35.7€32-9
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35.763E-9

0.00€9505
0.00€9505
0.0069505
483.332-€
483.332-€
483.33E-6
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238.142-€
238.14E-6
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