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1.0 Executive Summary 
At the request of Regal London, a Ground Movement Assessment (the assessment) has been 
carried out to assess the potential impacts to the Roundhouse due to the proposed 
development woks at 100 Chalk Farm Road, London, NW1 8EH (the site). All assessments 
and calculations have been checked by a Chartered Civil Engineer (CEng MICE) specialising 
in geotechnical engineering. 
 
The site is located on the southern side of Chalk Farm Road in the London Borough of 
Camden. The Roundhouse is a Grade II Listed theatre structure immediately adjacent to the 
western boundary of the site. The redevelopment involves the demolition of the existing 
buildings within the footprint of the site and the construction of new multi-storey buildings. The 
development will be supported by piled foundations. Retaining walls will be formed by 
contiguous piling along all boundaries. 
 
The assessment is considered to be conservative, presenting an overestimate of ground 
movements.  The contractor’s construction sequence allows for contingency propping, if 
determined to be necessary by the movement monitoring during the works.  The modelling 
makes no allowance for mitigation measures and is therefore considered to provide a 
reasonably conservative assessment of the movements and impacts. 
 
With appropriate sequencing and control of the proposed works, impacts are predicted to be 
Category 0 (Negligible) in accordance with the Burland Scale.  
 
No adverse impacts are predicted. Notwithstanding this, proposed contingency mitigation 
measures comprise: 
 

• Monitoring of the Roundhouse, highway and piled wall / wall capping beam during 
construction to establish ground movements at and adjacent to the Roundhouse.  

• Comparison of monitoring results with model predictions. 
• Implementation of contingency measures, if required, to maintain movements and 

resultant impacts to within predicted limits. 
• Provision of pre- and post-construction condition surveys. 
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2.0 Introduction 
At the request of Regal London, a Ground Movement Assessment (the assessment) has been 
carried out to assess the potential impacts to the Roundhouse due to the proposed 
development woks at 100 Chalk Farm Road, London, NW1 8EH (the site).  
 
This report is based on site-specific ground investigations and geotechnical assessment 
undertaken by Geo-Environmental Services Limited in July 2024.  
 
2.1 Assessment Methodologies 
Ground movement analyses has been completed in accordance with the guidance provided 
in CIRIA C760 utilising the Oasys programme XDisp. Using the data from these analyses, an 
assessment has been made of the potential impact in accordance with the Burland Scale.  
 
It is intended that this report is submitted to the Party Wall Engineers who may rely on this 
report for the purposes of approval of the proposed scheme for which the report is prepared 
for. 
 
2.2 Assessment Quality Control 
Each calculation and element of the assessment has been checked by an appropriately 
experienced Chartered Civil Engineer (CEng MICE) specialising in geotechnical engineering. 
 
2.3 Reference Material 
A review of the existing site investigation data, interpretative geotechnical assessments, 
proposed development plans, construction sequencing and structural drawings has been 
undertaken, along with relevant design guidance: 
 

• Geotechnical Design Report (ref GE22556/GDR/JUL24 V1.0) dated 17 July 2024 by 
Geo-Environmental Services Limited (GESL); 

• Structural Engineering Drawings (Rev P2) dated 16 August by HDR Consulting Ltd; 
• Basement Impact Assessment (ref 10685-PF-ZZ-XX-RP-C-005, Rev 02, Suit S1) 

dated January 2024 by Pell Frischmann; 
• C760 Guidance on Embedded Retaining Wall Design, CIRIA, 2017; 
• Predictions of Party Wall Movements Using CIRIA Report C580, Ball, Langdon and 

Crieghton, 2014. 
 
A conservative approach to the assessment has been implemented, adopting current best 
practice. 
 
2.4 Current and Proposed Development 
It is proposed to redevelop the site at 100 Chalk Farm Road, London NW1 8EH. The 
redevelopment involves the demolition of the existing buildings within the footprint of the site 
(1 to 5-storeys) and the construction of new multistorey buildings. 
 
The Roundhouse is a Grade II Listed theatre and performance arts space of 3 to 4 storeys on 
Chalk Farm Road immediately adjacent to the western boundary of the site. 
 
The site is located at approximate National Grid reference TQ 28300 84300. It is bounded by 
Chalk Farm Road (A502) to the north, the car park and supermarket to the east, the North 
London Line (Network Rail) to the south, and the Roundhouse to the west. 
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The site ground level is sloping downwards from south to north, with the elevation dropping 
from about 33.0mOD adjacent to the railway lines to 28.5mOD along Chalk Farm Road. The 
vegetated area over the easternmost part of the site is relatively flat with an average elevation 
of about 29.5mOD. The site is currently occupied by the following: 
 

• 1-storey office building adjacent to the Roundhouse. 
• 5-storey office building on piles fronting onto Chalk Farm Road. 
• 3-storey office building (including 1-level basement) adjacent to the North London Line. 
• 2-storey car parking area (including 1-level basement) adjacent to the North London 

Line. 
 
A site location plan is presented in Figure 1. 
 
It is proposed that the basement will occupy the majority of the site demise. The development 
will be supported by a piled foundation. Retaining walls will be formed by contiguous piling. 
 
The proposed basement slab level level is at approximately 24.5mOD with formation level at 
23.8mOD; along the boundary with the Roundhouse, with ground level at approximately 
28.5mOD, approximately 4.7m of soils will require retaining (including excavation to formation 
levels). The retaining wall to the Roundhouse will remain stiffly propped at all stages of the 
work, both in the temporary and permanent cases.  
 
Structural drawings of the proposed development are presented in Appendix 1, with extracts 
within Figures 2, 3 and 4. The proposed construction sequence is: 
 

• Demolish existing structures. 
• Install piled retaining walls from current ground levels. 
• Cast capping beams to piled retaining walls. 
• Install bearing piles. 
• Install temporary propping at approximately 28.5mOD. 
• Complete excavation to formation level (23.8mOD), adding additional props on a 

contingency basis if required to maintain ground / structural movements within required 
tolerances. 

• Cast raft slabs and liner walls. 
• Sequentially install ground floor slab and remove temporary props. 
• Construct cores and superstructure. 

 
Contiguous piling of 12m pile lengths, 600mm diameter at 750mm centre to centre is proposed 
along the western (Roundhouse) boundary.  Bearing piles are proposed at 600mm and 
750mm diameter. 
 
For the purposes of conservative assessment, the total retained height of soils along the 
western boundary is taken as 5.0m. 
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Figure 1: Site Location Plan 
 
2.5 Roundhouse 
The Roundhouse is indicated relative to the site and the proposed construction in Figures 2, 
3 and 4.  
 
The Roundhouse is understood to have shallow foundations and for the purposes of 
conservative assessment a foundation level of 28.50mOD has been adopted (ground level at 
Chalk Farm Road).  
 
The closest parts of the Roundhouse structure are at an offset of 1.69m from the outside of 
individual bearing piles and 1.95m from the end of the proposed retaining wall along the 
southern boundary.  The proposed retaining wall along the western boundary, running from 
the rail lines to Chalk Farm Road, varies from 3.8m to >6.0m offset from the Roundhouse. 
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Figure 2: Site Plan – Roundhouse on Western Boundary (left of plan) 
 

 
Figure 3: Cross-Section of the Proposed Development (View South) 
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Figure 4: Roundhouse Relative to the Proposed Development (Western Site Boundary) 
(note: the yellow piled wall on the southern boundary is proposed as contiguous, not secant 
as currently shown). 
 
  

5.9m 

8.1m 
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3.0 Ground Conditions 
The ground conditions and geotechnical parameters have been assessed by GESL and the 
piling contractor, Central Piling. In summary, the ground conditions comprise Made Ground 
overlying London Clay.  
 
Based on experience of similar projects in London, the soil parameters derived by Central 
Piling are considered suitable for the retaining wall calculations and use in the GMA. For the 
purposes of this assessment, the following simplified stratigraphy was adopted: 
 

• Made Ground    33.0mOD to 29.5mOD 
• London Clay Formation 29.5mOD to -15.0mOD  
• Rigid Boundary   -15.0mOD 

 
Characteristic soil parameters and groundwater conditions adopted for retaining wall 
calculations are as follows: 
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4.0 Ground Movement Assessment 
4.1 Ground Movements generated by the Proposed Development 
Typically, the following construction processes are likely to give rise to ground movements: 
 

1. Installation of basement retaining walls. 
2. Excavation of the basement. 

 
The GMA primarily adopts an assessment based on CIRIA C760 (and its predecessor C580) 
which considers movements due to installation of the basement retaining walls and excavation 
of the basement. This is considered pertinent since the proposed embedded piled retaining 
walls have not been designed for axial loading along their full lengths (only at isolated 
locations), and therefore are not subject to long term settlement of any significance and will 
contain any heave / settlements generated during the excavation and construction process.  
Its further noted that, due to piling being undertaken at ground level in advance of basement 
construction, the bearing piles will further mitigate against significant heave being generated 
during excavation. 
 
The C760 assessed movements have been plotted in Oasys XDisp against the geometry of 
the site and neighbouring Roundhouse to assess the impacts (movements / strains). 
 
C760 GMA 
Based on the guidance provided in CIRIA C760, ground movements resulting from installation 
of a contiguous piled retaining wall and excavation in front of the wall have been estimated. 
The C760 guidance is considered relevant to the site, given that it is based on numerous case 
studies on the behaviour of embedded retaining walls in London (ie with piles embedded in 
the stiff, over consolidated London Clay). 
 
For movement due to retaining wall installation, the magnitudes of the movements are 
dependent on the total wall depth. Maximum vertical movements occur at the pile wall itself. 
C760 indicates movements will be 0.04% of the pile length, with negligible vertical movement 
at twice the pile length from the wall. On this basis, maximum vertical movements due to pile 
installation of <5mm are predicted with vertical movements extending to a maximum of 24m 
from the wall. 
 
Anticipated maximum horizontal movements due to wall installation are 0.04% of the pile 
length, with negligible horizontal movement one and a half times the pile length from the wall. 
Maximum horizontal movements are therefore predicted to be <5mm with horizontal 
movements extending to a maximum of 18m from the wall. 
 
For movements due to excavation in front of the retaining walls, the magnitudes of the 
movements are dependent on the excavation depth. Based on the Contractor adopting a stiffly 
propped method of excavation, C760 indicates maximum vertical movements of 0.10% of 
excavation depth. Negligible movement is experienced three and a half times excavation 
depth from the wall. Maximum vertical movements due to excavation of 12mm are predicted, 
extending <18m from the wall. 
 
Anticipated maximum horizontal movement due to excavation are 0.15% of the excavation 
depth when stiffly propped, with negligible horizontal movements four times the excavation 
depth from the wall.  Maximum horizontal movements are predicted to be <8mm, extending 
20m from the wall. 
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The geometries of the site and Roundhouse have been imported into XDisp and ground 
movements modelled based on C580 (equivalent to C760). The displacement profiles assume 
greenfield movements and predict movements at ground level (28.5mOD).  
 
4.2 Estimates of Ground Movement  
Whilst the CIRIA C760 approach is considered conservative, it has been adopted as the 
underlying method of analysis precisely for this reason: the actual ground movements 
generated during the works should be less onerous than those predicted.   
 
The displacement profiles and damage assessment derived using XDisp predict movements 
at ground level. In relation to the Roundhouse, the movements derived will be an overestimate, 
as foundations are located at a depth greater than street level.   
 
The ground movements have been used to assess the resultant potential damage that may 
be experienced by the Roundhouse. The methodology proposed by Burland and Wroth, and 
later supplemented by the work of Boscardin and Cording, has been used, as described in 
CIRIA C760 (and preceding CIRIA publications). The ‘Burland Scale’ damage categories are 
presented in Table 1. 
 

 
Table 1: Damage Categories on the Burland Scale 
 
Based on the ground movements calculated, Category 0 (Negligible) damage is predicted in 
accordance with the Burland Scale. 
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Although not integral to the purpose of this assessment, it should be noted that during the 
construction works the adjacent structure, highways and retaining wall / capping beams will 
be monitored for movements as required by the Party Wall Agreement. The results of this 
monitoring provide a comprehensive feedback loop to the assessment models.  This will allow 
mitigation actions to be implemented if movement trends indicate predicted impacts and 
structural movement tolerances could be exceeded. 
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5.0 Conclusions and Recommendations 
This assessment has been undertaken to predict the likely ground movements around the 
proposed development and to estimate the resultant impacts on the Roundhouse. The 
assumptions and methodology are described in the preceding sections.  
 
The assessment is considered to be conservative, presenting an overestimate of ground 
movements.   
 
The calculations were checked by a Chartered Geotechncial Engineer. 
 
5.1 Impact Assessment 
Based on the ground movements calculated, Category 0 (Negligible) damage is predicted in 
accordance with the Burland Scale. 
 
5.2 Mitigation Measures 
The results predicted in the GMA are considered to represent an upper bound of theoretical 
movements. These movements should not be realised, and by adopting modern piling 
techniques and a suitable sequence of works, movements and resultant impacts should be 
less than predicted.   
 
The sequence of works allows for small areas of excavation and construction to be active at 
any one time.  This allows monitoring to be effectively used in both the area being actively 
constructed, and to plan and make additional contingency allowances for the future sequence, 
taking into account actual site conditions and lessons learned. 
 
A contingency plan to provide additional propping will be required by the contractor.  The 
additional props would be utilised where trends of movements indicate that additional 
structural support is required in the temporary case.  The construction sequence will then be 
amended, in consultation with the Engineer, to allow permanent structural members to be 
constructed in an accelerated programme or out of sequence, to provide the additional support 
required. 
 
The contractor will be required to submit a contingency action plan demonstrating that 
mitigation measures can be implemented within an agreed timeframe of any instruction by the 
Engineer / Main Contractor. 
 
The assessment makes no allowance for these mitigation measures and is therefore 
considered to provide a reasonably conservative assessment of the movements and impacts. 
 
5.3 Survey and Monitoring 
It is proposed to undertake condition surveys, pre- and post-construction, together with 
monitoring during the works and until trends of movements have ceased. 
 
At present, proposed control measures comprise: 
 

• Pre-construction structural condition surveys. 
• Monitoring of the Roundhouse, highways and piled retaining wall / wall capping beam 

during construction to establish ground movements at and adjacent to the 
Roundhouse.  

• Comparison of monitoring results with model predictions. 
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• Implementation of additional propping, as required, to maintain movements and 
resultant impacts to within predicted limits. 

• Post-construction monitoring until movements have ceased. 
• Post-construction structural condition surveys. 

 
A monitoring specification for the project has been prepared by HDR Consulting Ltd and 
should be referenced when reading this assessment.  In summary, the monitoring 
specification covers the following elements. 
 
Retaining Wall / Capping Beam 

• Minimum 1no inclinometer to full depth of retaining wall. 
• 3D Monitoring prisms at 5m centres (Capping Beam). 

 
Road / Pavements 

• Precise levelling points along near side and far side kerb line at 5m centres, extending 
20m beyond site boundary in each direction. 

 
Roundhouse 

• 3D Monitoring prisms in pairs at high / low level and / or tiltmeters. 
 
Frequency of Monitoring 

• Baseline monitoring to be undertaken on a minimum of 3no occasions over a 4 week 
period prior to construction. 

• During piling and excavation, monitoring to be twice weekly (automated monitoring to 
be continuous) until superstructure completed to ground floor level (GF slab cast). 

• During superstructure construction, monitoring to be undertaken monthly. 
• Post construction, monitoring to continue monthly until movement has ceased. 

 
Trigger Values 
Amber 

• Road / Pavements – 7mm nearside / 3mm far side Chalk Farm Road 
• Inclinometer – 8mm in any plane 
• Capping beam – 7mm vertical / 8mm horizontal 
• Roundhouse – 5mm vertical / 5mm horizontal 

 
Red 

• Road / Pavements – 10mm nearside / 5mm far side Chalk Farm Road 
• Inclinometer – 12mm in any plane 
• Capping beam – 10mm vertical / 12mm horizontal 
• Roundhouse – 8mm vertical / 8mm horizontal 

 
Actions 
Amber 

• Increase frequency of monitoring, assess potential causes, implement contingencies 
• Alert Party Wall Engineers 

 
Red 

• Cease construction works, assess potential causes, implement further contingencies 
• Engineer, Contractor and Party Wall Engineers to meet and discuss / agree actions 
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Appendix 1 Site Plans and Development Proposals 
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Specific Building Damage Results - Critical Segments within Each Building

Stage: Stage: Name Specific  Specific              Parameter                Critical   Critical Start   End   Curvature Max Slope    Max        Max       Min       Min     Damage Category  
 Ref.              Building: Building:                                    Sub-Building Segment                                    Settlement  Tensile  Radius of Radius of                   
                     Ref.      Name                                                                                                           Strain   Curvature Curvature                   
                                                                                                                                                       (Hogging) (Sagging)                   
                                                                                                 [m]    [m]                          [mm]       [%]       [m]       [m]                      
      
0      Base Model  0         R1        All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R2        All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R3        All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R4        All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R5        All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R6        All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R7        All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R8        All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R9        All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R10       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R11       Max Slope                          Sub 11          1     3.2479 4.0595 None      199.72E-6    0.36092 35.763E-9         -         - 0 (Negligible)    
                                       Max Settlement                     Sub 11          2     4.0595 8.1000 None      199.70E-6     1.1676 1.3232E-6         -         - 0 (Negligible)         
                                       Max Tensile Strain                 Sub 11          2     4.0595 8.1000 None      199.70E-6     1.1676 1.3232E-6         -         - 0 (Negligible)    
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                      
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                 
                   0         R12       Max Slope                          Sub 12          4     6.1559 8.1000 None      244.02E-6     2.9003  0.047673         -         - 0 (Negligible)         
                                       Max Settlement                     Sub 12          4     6.1559 8.1000 None      244.02E-6     2.9003  0.047673         -         - 0 (Negligible)    
                                       Max Tensile Strain                 Sub 12          4     6.1559 8.1000 None      244.02E-6     2.9003  0.047673         -         - 0 (Negligible)         
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                 
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                      
                   0         R13       Max Slope                          Sub 13          1        0.0 8.1000 None      409.66E-6     5.4188  0.033159         -         - 0 (Negligible)    
                                       Max Settlement                     Sub 13          1        0.0 8.1000 None      409.66E-6     5.4188  0.033159         -         - 0 (Negligible)         
                                       Max Tensile Strain                 Sub 13          1        0.0 8.1000 None      409.66E-6     5.4188  0.033159         -         - 0 (Negligible)    
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                      
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                 
                   0         R14       Max Slope                          Sub 14          1        0.0 3.7188 None      291.54E-6     6.4925  0.014802         -         - 0 (Negligible)         
                                       Max Settlement                     Sub 14          2     3.7188 8.1000 None      291.54E-6     7.7298  0.015536         -         - 0 (Negligible)    



MILVUM
 ENGINEERINGSERVICES LTD

Job No. Sheet No. Rev.

Drg. Ref.

Made by Date Checked Date 

Roundhouse Chalk Farm Rd

CC 21-Oct-2024

Page 2
Printed    21-Oct-2024 Time  09:10

Program Oasys XDisp Version 20.2.8.2   Copyright © Oasys 1997-2024
C:\Lavori\MILVUM\2024\100 ...\100CF-Road_5m propped-high stiffness-Roundhouse_CC.xdd

Stage: Stage: Name Specific  Specific              Parameter                Critical   Critical Start   End   Curvature Max Slope    Max        Max       Min       Min     Damage Category  
 Ref.              Building: Building:                                    Sub-Building Segment                                    Settlement  Tensile  Radius of Radius of                   
                     Ref.      Name                                                                                                           Strain   Curvature Curvature                   
                                                                                                                                                       (Hogging) (Sagging)                   
                                                                                                 [m]    [m]                          [mm]       [%]       [m]       [m]                      
      
                                       Max Tensile Strain                 Sub 14          2     3.7188 8.1000 None      291.54E-6     7.7298  0.015536         -         - 0 (Negligible)         
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                 
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                      
                   0         R15       Max Slope                          Sub 15          1        0.0 8.1000 None      99.841E-6     8.4616 0.0025119         -         - 0 (Negligible)    
                                       Max Settlement                     Sub 15          1        0.0 8.1000 None      99.841E-6     8.4616 0.0025119         -         - 0 (Negligible)         
                                       Max Tensile Strain                 Sub 15          1        0.0 8.1000 None      99.841E-6     8.4616 0.0025119         -         - 0 (Negligible)    
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                      
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                 
                   0         R16       Max Slope                          Sub 16          1        0.0 8.1000 None      67.140E-6     8.4632 0.0012820         -         - 0 (Negligible)         
                                       Max Settlement                     Sub 16          1        0.0 8.1000 None      67.140E-6     8.4632 0.0012820         -         - 0 (Negligible)    
                                       Max Tensile Strain                 Sub 16          1        0.0 8.1000 None      67.140E-6     8.4632 0.0012820         -         - 0 (Negligible)         
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                 
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                      
                   0         R17       Max Slope                          Sub 17          1        0.0 7.3799 None      279.91E-6     7.9639 0.0099917         -         - 0 (Negligible)    
                                       Max Settlement                     Sub 17          1        0.0 7.3799 None      279.91E-6     7.9639 0.0099917         -         - 0 (Negligible)         
                                       Max Tensile Strain                 Sub 17          2     7.3799 8.1000 None      277.36E-6     6.0808  0.013733         -         - 0 (Negligible)    
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                      
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                 
                   0         R18       Max Slope                          Sub 18          1        0.0 8.1000 None      420.70E-6     5.8774  0.032984         -         - 0 (Negligible)         
                                       Max Settlement                     Sub 18          1        0.0 8.1000 None      420.70E-6     5.8774  0.032984         -         - 0 (Negligible)    
                                       Max Tensile Strain                 Sub 18          1        0.0 8.1000 None      420.70E-6     5.8774  0.032984         -         - 0 (Negligible)         
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                 
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                      
                   0         R19       Max Slope                          Sub 19          1        0.0 2.7945 None      273.71E-6     3.1053  0.047037         -         - 0 (Negligible)    
                                       Max Settlement                     Sub 19          1        0.0 2.7945 None      273.71E-6     3.1053  0.047037         -         - 0 (Negligible)         
                                       Max Tensile Strain                 Sub 19          1        0.0 2.7945 None      273.71E-6     3.1053  0.047037         -         - 0 (Negligible)    
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                      
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                 
                   0         R20       Max Slope                          Sub 20          2     4.0787 5.6845 None      199.09E-6    0.47304 1.3232E-6         -         - 0 (Negligible)         
                                       Max Settlement                     Sub 20          1        0.0 4.0787 None      199.04E-6     1.2841 4.4703E-6         -         - 0 (Negligible)    
                                       Max Tensile Strain                 Sub 20          1        0.0 4.0787 None      199.04E-6     1.2841 4.4703E-6         -         - 0 (Negligible)         
                                       Min Radius of Curvature (Hogging)                  -          -      - -                 -          -         -         -         - -                 
                                       Min Radius of Curvature (Sagging)                  -          -      - -                 -          -         -         -         - -                      
                   0         R21       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R22       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R23       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R24       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R25       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R26       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R27       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R28       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R29       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
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Stage: Stage: Name Specific  Specific              Parameter                Critical   Critical Start   End   Curvature Max Slope    Max        Max       Min       Min     Damage Category  
 Ref.              Building: Building:                                    Sub-Building Segment                                    Settlement  Tensile  Radius of Radius of                   
                     Ref.      Name                                                                                                           Strain   Curvature Curvature                   
                                                                                                                                                       (Hogging) (Sagging)                   
                                                                                                 [m]    [m]                          [mm]       [%]       [m]       [m]                      
      
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R30       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R31       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R32       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R33       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R34       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R35       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R36       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R37       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R38       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R39       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R40       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R41       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R42       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                   0         R43       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                   0         R44       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
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                   0         R45       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
                                       All vertical displacements are less than the limit sensitivity.                                      
                                       All vertical displacements are less than the limit sensitivity.                           
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Appendix 3 Disclaimer 
 
This report has been prepared by Milvum Engineer Services in its professional capacity as 
soil and groundwater specialists, with reasonable skill, care and diligence within the agreed 
scope and terms of contract and taking account of the manpower and resources devoted to it 
by agreement with its client, and is provided by Milvum Engineering Services solely for the 
use of its client (HDR Consulting Ltd / Regal London). 
 
The advice and opinions in this report should be read and relied on only in the context of the 
report as a whole, taking account of the terms of reference agreed with the client. The findings 
are based on the information made available to Milvum Engineering Services at the date of 
the report (and will have been assumed to be correct) and on current UK standards, codes, 
technology and practices as at that time. They do not purport to include any manner of legal 
advice or opinion. New information or changes in conditions and regulatory requirements may 
occur in future, which will change the conclusions presented here. 
 
This report is confidential to the client. The client may submit the report to regulatory bodies, 
where appropriate. Should the client wish to release this report to any other third party for that 
party’s reliance, Milvum Engineering Services may, by prior written agreement, agree to such 
release, provided that it is acknowledged that Milvum Engineering Services accepts no 
responsibility of any nature to any third party to whom this report or any part thereof is made 
known. Milvum Engineering Services accepts no responsibility for any loss or damage 
incurred as a result, and the third party does not acquire any rights whatsoever, contractual 
or otherwise, against Milvum Engineering Services except as expressly agreed with Milvum 
Engineering Services in writing. 
 
Network Rail may rely upon the content of this report for the purposes of assessing potential 
for impacts to their assets. 
 


