
From: Richard Ball <RichardB@cgl-uk.com> 

Sent: 04 May 2020 08:34 

To: David Snaith 

Cc: Thomas Perry; Simone Boncio 

Subject: RE: 19117 - 28 Redington Road - BIA audit No.1 

Attachments: CG38114_28RedingtonRoad_GMA_Rev1_Apr2020.pdf 

 

Hi David,  

 

Please see attached our updated report; to reiterate our responses on the other CRH points raised:  

 

Query 1: Socotec to comment; CGL view is that the site is relatively small, and that provided 

excavations/works in the southwest are carried out diligently with on-site verification of soil 

conditions (potential occasional inspection visit and testing by qualified professional), the risk 

presented by a lack of SI in the southwest is low and can be mitigated.  

 

Query 2: Assuming that calculations have been updated to match BIA parameters we have no 

further comment.  

 

Query 4: See attached updated report.  

 

Kind regards,  

 

Richard  

 

 

 

Richard Ball ,  Technical Director
 

 

 

 

 

Tel: 01483310600
 

cgl-uk.com 

 

 

 
All CGL staff are home office working and are contactable through 
our standard phone systems, emails and so on, in the usual 
way.  Following government requirements on us all to limit non-
essential travel, we are currently only working on a minimal number 
of sites, following social distancing guidelines, which are identified 
to us to be essential work by clients where they have to maintain 
progress. 
 
We intend to continue with as near “normal” working to deliver 
ground solutions, as these exceptional circumstances permit.    

Card Geotechnics Limited registered in England and Wales No. 2993862. Registered Office at 4 Godalming Business Centre, Woolsack 

Way, Godalming, Surrey, GU7 1XW. 

 

The contents of this email do not give rise to any binding legal obligation upon Card Geotechnics Limited unless subsequently 

confirmed on headed business paper sent by fax, letter or as an email attachment. Card Geotechnics Limited reserves the right to 

monitor all e-mail communications through its networks. Any views expressed in this message are those of the individual sender, except 

where the message states otherwise and the sender is authorised to state them to be the views of any such entity. This email and any 

attachment are intended for and confidential to the addressee. If you are neither the addressee nor an authorised recipient for the 

http://cgl-uk.com/
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1. INTRODUCTION 


Card Geotechnics Limited (CGL) has been commissioned by Symmetrys Limited, the structural 


engineers for the project, on behalf of Anne-Christine Farstad & Matthew Wood to undertake a ground 


movement assessment for the proposed lower ground floor level development at No. 28 Redington 


Road, West Hampstead, London, NW3 7RB. This report provides calculations to determine ground 


movements that may arise from the proposed development and to assess how these might affect the 


neighbouring properties.  


The assessments made in this report is based on a proposed new lower ground floor level construction 


scheme which comprises a lowering of existing lower ground floor level finished floor level by 


approximately 0.4m. The new lower ground floor level will be supported by traditional concrete 


underpins. 
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2. SITE LOCATION AND DESCRIPTION 


2.1 Site location 


The site is located at No. 28 Redington Road, West Hampstead, London, NW3 7RB, within the London 


Borough of Camden (LBC), approximately 500m south west of Hampstead Heath. The National Grid 


reference of the approximate centre of the site is TQ 25798 85861. 


A site location plan is provided in Figure 1. 


2.2 Site Description 


The site is positioned on the northern side of Redington Road which slopes in a south-east to north-


west direction. The site is occupied by a three-storey (including lower ground floor level) detached 


town house with loft conversion. The house has a paved parking area to the front and rear terrace 


garden sloping to the north east. The neighbouring properties are No. 26 Redington Road (to the 


south-east) and No. 30 Redington Road (to the north-west). 


Ground levels in the front parking area of the site are approximately 100mOD, with levels within the 


rear garden at some 104mOD (102.4mOD in the patio area). General ground level in No.26 is 


approximately 104mOD, while at No.30 it is at some 99mOD. Both neighbouring properties are of a 


similar brick construction with single level lower ground floor level. 


No. 28 is of brick construction and shares no party-wall with the neighbouring properties. However, 


with reference to sketch SK031 supplied by Symmetrys, the retaining wall between No.28 and No.26 is 


in very close proximity to the external lower ground floor level wall of No. 28. A building survey shows 


the slab of the lower ground floor level to be 100.2mOD. 


It is understood2 that the existing lower ground floor level is on shallow foundations at a depth of 0.4m 


to 0.5m below existing slab level i.e. at 99.8mOD to 99.7 mOD. It has been noted that the front façade 


of No.28 is on a 2m deep mass concrete foundation. 


2.3 Proposed Development 


It is proposed that the existing finished floor level (FFL) will be reduced by ca. 0.4m from the existing 


level and both internal and external walls will have some minor rearrangements. This deepening will 


 
1 Symmetrys Structural Engineers (2019). 28 Redington Road, London: section A-A’ – 26/28 Redington Road party wall 


foundation 
2 Correspondence between CGL and Symmetrys Structural Engineers  
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require the existing boundary wall to be underpinned and a new lower ground floor level slab to be 


cast. Proposed development plans are presented in Appendix A. 


Dig depth 


The proposed development comprises the reduction of finished floor level (FFL) from 100.2mOD to 


99.8mOD. An allowance of 0.2m of finishes and 0.3m thickness slab beneath proposed FFL gives a 


maximum dig depth of some 0.9m, to 99.3mOD. 


External wall arrangement 


The external walls will remain the same between the existing and proposed developments, with the 


exception of the north-western side (No. 30 side) where the layout of the walls will be changed to 


reduce the lower-ground-floor footprint, moving the external wall into the site and away from the 


boundary with No. 30 All walls will be underpinned by shallow foundations using a standard ‘hit and 


miss’ underpinning methodology. 


Internal wall arrangement 


No new internal walls are proposed, however several walls will be removed and the loads redistributed 


onto the remaining walls and onto the shallow underpin foundations, and three column point loads. 


Additionally a lift shaft will be constructed with loads taken onto four points within in the lift pit. No 


areas of deeper excavation within the lift pit are proposed. 


Loads 


Maximum proposed line loads are 120 kN/m. The net change from existing to proposed line loads are 


generally +5 kN/m to +20 kN/m.  
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3. GROUND AND GROUNDWATER CONDITIONS 


3.1 Published geology 


British Geological Survey (BGS) mapping and historical borehole logs3 for the area indicates the site is 


directly underlain by the London Clay Formation, specifically the Claygate Member, but is close to the 


boundary with the Bagshot Formation. There are no superficial deposits indicated onsite.  


The Claygate Member is a firm to stiff clay with sand laminae, passing up into thin alternations of clays, 


silts and fine-grained sand. The Claygate member overlies the undifferentiated London Clay which 


overlies the Lambeth Group at depth.  


The Bagshot Formation comprises fine to coarse sand which can be locally clayey. The Bagshot 


Formation, where present, overlies the Claygate Member.  


The BGS mapping for the area indicates Head Propensity around Hampstead Heath, which denotes 


areas that, due to the topography, are most likely to be covered by Head deposits originating from the 


downhill movement of the strata on Hampstead Heath.  


Permeable soils within the Bagshot Formation and Claygate Member, as well as permeable horizons 


within the London Clay, may be in hydraulic conductivity with strata beneath Hampstead Heath. The 


sloping ground up to Hampstead Heath may give rise to over-hydrostatic water pressures profiles4. 


3.2 Summary of ground investigation – ESG 2017 


A previous ground investigation undertaken by ESG5 in 2015 for the site was retrieved from the LBC 


planning portal as part of a Basement Impact Assessment undertaken by Mott MacDonald. The 


investigation comprised the drilling of five cable percussion boreholes (BH1, BH2, BH3, BH4, BH5) to a 


maximum depth of 20mbgl, with an additional two cable percussion holes (BH2A, BH5A) to retrieve 


additional undisturbed samples. A single cone penetration test (CPT01) was carried out to a depth of 


20mbgl and included continuous pore pressure measurement and seismic testing at discrete depths. 


Two foundation inspection pits (IP1 and IP2) were excavated on the wall adjacent to No.26 to a 


maximum depth of 1.1mbgl. 


 
3 http://mapapps2.bgs.ac.uk/geoindex/home.html  
4 Ellison, R.A. et al (2004) Geology of London : special memoir for 1:50000 geological sheets 256 (north London), 257 
(Romford), 270 (south London), and 271 (Dartford). British Geological Survey 
5 Environmental Scientifics Group (2016) 28 Redington Road, Hampstead, London: Factual report on ground investigation 


Report No D5513-15 



http://mapapps2.bgs.ac.uk/geoindex/home.html
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Table 1: Summary of ground conditions 


Strata 
Depth encountered 


(mbgl) 
[mOD] 


Thickness 
(m) 


Orange brown clayey sandy gravel. Gravel composed of 
fine to coarse brick and flint. 


[MADE GROUND] 


0.0 


[104.2 to 99.9] 
0.2 to 1.5 


Medium dense light orange brown slightly clayey SAND. 
Occasionally slightly gravelly. 


[BAGSHOT FORMATION] 


0.2 to 1.5 


[104.0 to 102.0] 


 


0.4 to 3.0 


 


Soft to firm orange brown mottled grey sandy silty CLAY 
with sand and silt bands. 


[CLAYGATE MEMBER] 


0.2 to 3.4 


[103.6 to 98.9] 
1.2 to 4.0 


Firm to Stiff grey silty CLAY with occasional partings of silt 
and fine sand. 


[LONDON CLAY FORMATION] 


3.4 to 6.0 


[99.6 to 95.9] 


Proven to be 
in excess of 


16.6m 


 


Locations of each exploratory hole position are presented in Figure 2. 


The borehole logs show ground levels that are inconsistent with the topographic survey6 as the 


borehole logs indicate show large changes in ground level in apparently flat areas of the site e.g. rear 


patio. On this basis, approximate ground levels taken from the topographic survey have been used in 


place of the levels on borehole logs for the purposes of interpreting the ground conditions. 


3.2.1 Geology 


The findings of the investigation identified Made Ground (MG) to a depth of typically 0.2m to 0.7m, 


with 1.5m being recorded in BH1. The Made Ground typically comprised a “sandy gravel” or “sand and 


gravel” of flint, brick and occasional ash and clinker. The Made Ground was underlain by the Bagshot 


Formation at depths of 0.2m to 1.5m (104.0mOD to 102.0mOD) which comprised a loose to medium 


dense orangish brown “slightly clayey sand”. The Bagshot Formation was absent in BH5 and BH5A to 


the front of the house. Bagshot Formation was underlain by the Claygate Member at depths of 0.2m to 


3.4m (103.6mOD to 98.9mOD) and comprised firm to stiff laminated dark grey silty clay. Claygate 


Member was absent in BH2A and BH5A. Claygate Member was underlain by London Clay Formation at 


depths of 3.4m to 6.0m (99.6mOD to 95.9mOD). The base of the London Clay was not encountered in 


the investigation, though available literature suggests its total thickness is typically in excess of 90m in 


the site area. 


 
6 Mobile CAD Surveying Solutions (2015) 28 Redington Road Building Survey: Site/lower ground floor plan, Drawing No. 1384-


01 
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3.2.2 Groundwater 


Groundwater was struck in boreholes BH2, BH3, BH4, and BH5 only. Strikes were only recorded within 


the London Clay at depths of 11m to 12.5m (92.2mOD to 88.9mOD), rising to 7.08m to 11m (96.98mOD 


to 88.9mOD). Subsequent monitoring of standpipes installed in BH4 and BH5 recorded maximum 


groundwater levels of 96.6mOD 95.1mOD respectively, indicating a fall in groundwater level to the 


south west. 


No groundwater was encountered within the shallow Bagshot Formation or Claygate Member, and 


groundwater inflow stabilised rapidly after completion of drilling. The Bagshot Formation is likely the 


original source of the water which has then percolated and moved laterally on reaching the clay strata 


of the Claygate Member/London Clay. 


3.2.3 Cone Penetration Test 


A single cone penetration test (CPT) was carried out by static penetration of a cone into the ground 


using hydraulic rams while simultaneously recording the resistance on the cone tip, friction on the cone 


sleeve, and pore pressure behind the cone. CPT01, undertaken at the front of No. 28, encountered soils 


comprising clayey silt, becoming silty clay below 1.9m (98.1mOD), with some sandy bands identified 


between 7.75m and 8.96m (92.25mOD and 91.04mOD). 


The recorded data shows a profile of approximately linearly increasing cone resistance (qc) (from 


0.1MPa to 2MPa), and cu (from 10kPa to ca. 120kPa) between ground level to ca. 2m (100mOD to 


98mOD).  Between 2m and 4m (98mOD to 96mOD) both qc and cu are seen remain constant with depth 


at ca. 1.5MPa and 75kPa, respectively. 


Below 4m (ca.96mOD) qc and cu both show a general increase with depth with maximum value of cu of 


ca. 200kPa at depth. 


3.2.4 Laboratory test data 


Laboratory testing was undertaken comprising moisture content, Atterberg limits, particle size 


distribution, unconsolidated undrained triaxial (single and multi-stage), isotropically consolidated 


undrained triaxial, and incrementally loaded oedometer 


A summary of the available test data is given below: 
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Table 2: Geotechnical test data 


SPT ‘N’ data 
Strata  Range (typical) 


[No. of tests] 
Undrained Shear Strength1 


(kPa) Classification2 


Bagshot Formation 
2 to 14 (6) 


[5] 
NA Loose 


Claygate Member 
6 to 10 (8) 


[6] 
27 to 45 Soft to firm 


London Clay Formation 
10- to 32 (15) 


[22] 
45 to 144 Firm to stiff 


Triaxial testing 


Depth 
Test type3 


Undrained shear strength 
(kPa) Classification4 


Claygate Member  UU, UUM 63 to 99 Medium to high strength 


London Clay Formation UU, UUM, CU 56 to 212 Medium to very high 
strength 


Atterberg Limits 


Strata Moisture content 
(%) % material <425µm Liquid Limit (%) Plasticity Index Classification5 


Claygate Member 30 to 35 100 38 to 48 16 to 26 CI 


London Clay Formation 22 to 33 30 to 100 39 to 70 20 to 42 CI to CH 


Notes:  Notes: 1cu = SPT N x 4.5; 2relative density/consistency based on BS:5930:1999; 3UU = unconsolidated undrained, UUM = unconsolidated 


undrained multistage, CU = consolidated undrained; 4strength based on BS:5930:1999; 5CI = intermediate plasticity clay, CH = high plasticity clay 


Plots of SPT’N’ and undrained shear strength against level are presented in Figures 3 and 4 respectively. 


3.3 Ground model 


The data from the ESG investigation indicates the existing ground surface to be underlain by Made 


Ground to typical depths of up to 0.7m. The Made Ground is underlain by Bagshot Formation which is 


composed of predominantly sand soils. The Bagshot Formation is absent beneath the lower level of the 


site (front of house) and it is interpreted to be absent beneath the existing lower ground floor level.  


The BF is underlain by the Claygate Member which comprises predominantly clay with variable 


proportions of silt and sand. The Claygate Member is underlain by the London Clay which generally 


contains less sand than the overlying Claygate Member, although discontinuous layers of sand/silt 


were recorded. 


The surface of the London Clay is noted to vary from ca. 98mOD (rear of the house) to ca.96mOD (front 


of the house) over a lateral distance of some 23m. This is not considered to be a significant change in 


levels, especially given the uncertainty with defining the Claygate Member/London Clay contact. No 
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significant differences in geotechnical properties were noted between the Claygate Member and top of 


the London Clay. 


The strata are sub-horizontally bedded with only small differences in levels and thickness across the 


site. 


Shallow groundwater was not encountered. Groundwater strikes within the London Clay were noted at 


levels well below the base of the proposed excavation, with monitored water levels at 96.6mOD, some 


2.7m below excavation level. Groundwater levels were monitored during winter and as such large 


increases in the water level are not anticipated. 


3.4 Geotechnical Parameters 


Following a review of the ground conditions, insitu and laboratory test results and literature on the 


well-studied London Clay Formation, CGL have adopted the design parameters presented within Table 


3, below.   


Table 3: Geotechnical design parameters 


Stratum Design level (mOD) 
Bulk Unit 
Weight 


ϒb (kN/m3) 


Undrained 
Cohesion cu 


(kPa) 
[c’] 


Friction Angle 
ϕ’crit (°)a 


Young’s Modulus 
Eub (MPa) 


[E’]b 


Made Ground 
(Granular) 104 19 


- 


[0] 
28 


- 


[10] 


Bagshot Formation 103.5 19 
- 


[0] 
30 


- 


[25] 


Claygate Member 102 20 
40 


[5] 
25 


24 


[18] 


London Clay 
Formation 98 20 


45 + 6.2zc 


[5] 
25 


27 + 3.7zc 


[20.3 + 2.8zc] 


a. BS 8002:1994 Code of practice for Earth retaining structures, British Standards institution. 
b. Burland, J.B.(ed.)(2001). Building Response to tunnelling. CIRIA Publication 200. CIRIA 
c. z = depth below surface of the London Clay 


 


These parameters are unfactored (Serviceability Limit State) and are considered to be moderately 


conservative design values. 


3.5 Allowable bearing pressure 


Based on drawings received and recorded ground conditions, the lower ground floor level floor slab, 


underpins and pad foundations will be bearing onto the Claygate Member at a level of 99.3mOD. 
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Assuming a typical underpin base width of 1m, and a factor of safety of 3, an allowable bearing 


pressure of 85kPa is recommended for the sandy silty clay Claygate Member. 
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4. CRITICAL SECTIONS 


Two critical sections have been produced for further assessment these are: 


• Section A-A – impact of proposed excavation and underpinning on the retaining structure and 


foundations of No. 26 Redington Road 


• Section B-B – impact of proposed excavation and underpinning on the boundary wall and 


foundations of No. 30 Redington Road 


The two section lines, as well as site layout and conceptual site model are presented in Figure 5. 
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5. GROUND MOVEMENT ASSESSMENT 


5.1 Introduction 


This section presents details of calculations carried out to determine ground movements that may 


result from the construction of the lower ground floor level, and to assess how these may affect the 


surrounding structures.  


It is noted that no surrounding buildings will be underpinned, just the boundary walls of No.28. 


Ground movements may arise from: 


• Underpin deflection: Underpins act as stiff concrete retaining walls, which limits the potential 


for wall deflection, furthermore the underpinning depth is very shallow and lateral deflection 


of the concrete is not anticipated to generate ground movements. Appropriate temporary 


works are critical in controlling such deflections. 


• Underpin settlement: construction of underpins beneath existing foundations can lead to 


settlement and the amount of settlement depends on the quality of workmanship in 


constructing underpins, in particular in dry-packing between the existing foundation and the 


new underpins.  In addition, there may be settlement as structural loads are transferred to 


greater depth, on to soils that have not previously been loaded. 


• Heave movements: The Claygate Member and underlying London Clay Formation are 


susceptible to short term heave and time dependant swelling on unloading, which will occur as 


a result of lower ground floor level excavation, generating upward ground movements. 


• Ground loss: The Claygate Member is silty and sandy and is very susceptible to washing out 


particularly when it is wet, this can lead to settlement/void creation where the soils ‘flow’ into 


the excavation. 


5.2 Underpin construction sequence 


The lower ground floor level extension beneath the existing property will be constructed using 


traditional underpinning techniques employing a ‘hit and miss’ construction sequence with pins 


excavated in sequence in bays typically 1.0m wide. Based upon proposed structural drawings and 


depth of the lower ground floor in relation to founding level of party wall footings, it is understood that 


the underpins will be constructed in a single lift.  
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The underpins will be constructed in supported trenches and it is recommended that temporary 


propping be installed in the bottom of the excavation to resist sliding and rotation of the wall prior to 


casting the lower ground floor concrete floor slab.  Temporary propping should remain in place until 


the slab has developed sufficient strength to sustain soil loads. In accordance with best practice, prior 


to the casting of underpins the sum of unsupported sections of wall will total no greater than one 


quarter of the total length of the wall7. 


The underpins will be supported in the permanent condition by the reinforced lower ground floor slab, 


which should be cast before removing the temporary propping. 


5.3 Underpin loading 


Excavation will unload the soils at underpin formation level by approximately 18kPa as some 0.9m of 


overburden (soils and existing floor slab) is removed. This assumes an average bulk unit weight of 


20kN/m3 for the excavated material. 


Proposed line loads are of the order of 75kN/m on the No.26 side, 115kN/m on the No.30 side, and up 


to 120kN/m on the internal walls are given in structural drawings, included in Appendix A.  


The net bearing pressure from proposed line loads and pad loads is taken as the difference between 


the proposed bearing pressure and the existing pressure at foundation level imposed by the existing 


structural loads, assuming 1m foundation widths and a 1 in 1 load spread. The existing foundation level 


has been conservatively assumed as equal to finished floor level (FFL). Based on the above 


assumptions, net pressure increase beneath the building foundations is of the order of +12kPa to 


+65kPa.  


Net pressure increase beneath boundary walls is +54kPa on No.26 side and +37kPa on No.30 side. 


The net pressure from slabs has been taken as the difference between the proposed slab bearing 


pressures (slab self-weight and live loads) and the stress relief from excavation. Net slab pressure is -


5.5kPa 


Table 4: Underpin loading summary 


Location Total underpin 
line load (kN/m) 


Underpin 
width (m) 


Total underpin base 
pressure (kPa) 


Net underpin base 
pressure 


(kPa) 


Section A-A 75 1.0 75 54 


Section B-B 115 1.5 77 37 


 
7 Thoreburn, S. and Hutchinson, J.F. (1985) Underpinning. Surrey University Press 
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CGL has assumed an allowable bearing pressure for the formation level of 85kPa in the settlement 


analysis. Foundations should be sized accordingly to meet this criterion.  


5.4 Ground movements 


The soils at the proposed lower ground floor foundation level will be subjected to stress relief from 


removal of approximately 0.9m overburden, giving rise to a small amount of elastic heave. As 


underpins are constructed and building loads transferred to the formation level, settlement of the 


underlying strata will occur.  


It is noted that the neighbouring properties will not be directly underpinned. Boundary walls set 


approximately 1.2m from the neighbouring properties will be underpinned. On the upslope side (No. 


26) the foundations to No. 26 are likely to be above the level of the underpinning (see Figure 5), and 


therefore there is the potential for settlement to occur if ground loss or lateral movement of the 


underpins occurs. It is therefore critical that underpinning on the boundary wall between No. 26 & No. 


28 is carefully controlled with temporary works designed to accommodate the lateral loadings from the 


retained soils such that lateral movement – and consequent settlement – of the neighbouring structure 


cannot occur.  


On the downslope side, the foundation to No. 30 is assumed to be below the level of the proposed 


underpinning (see Figure 5) and the risk of underpinning generating movement of the foundation to 


No. 30 is negligible. 


The magnitude of such movements has been assessed using OASYS Limited PDISP (Pressure Induced 


DISPlacement) analysis software. PDISP assumes that the ground behaves as an elastic material under 


loading, with movements calculated based on the applied loads and the soil stiffness (Eu and E’) for 


each stratum input, and assuming Boussinesq stress distribution. 


The applied loads are a combination of line loads, and point loads as shown in the drawings provided 


by Symmetrys Structural Engineers included in Appendix A.  


The resulting ground movements are presented graphically in Figure 6. 


Movements have been conservatively calculated assuming strains are uniform above the level of 


maximum displacement.  







28 REDI NG TO N RO A D NW 3 7 RB  
Grou nd M o ve ment  Assess ment  –  Re vis ion  1  


CG/38 114  17  


It is noted that an additional up to 5mm of settlement may arise at No. 28 Redington Road only due 


workmanship of the underpins. These are structural settlements that will be uniform across No.28 and 


will not give rise to ground movements that affect neighbouring properties. 


Based on the PDISP analysis, settlement of the boundary wall retaining structure of No.26 Redington 


Road is predicted to be up to 3.5mm. 


Ground movements along the critical section lines are shown in Figures 7 and 8 and the full PDISP 


output is included in Appendix B. The deflections across each critical section are presented Table 5. 


Table 5: Summary of settlements at neighbouring properties 


Location 


Predicted vertical displacement1 
(mm) 


Short term 
conditions 


Long term 
conditions 


Total displacement  
(mm) 


Section A-A movements at 
foundation of 26 Redington 
Road 


1mm 1mm 2mm 


Section A-A movements at 
foundation of 26 Redington 
Road retaining wall 


1.5mm 2mm 3.5mm 


Section B-B movements at 
foundation of 30 Redington 
Road 


0.25mm 0.75mm 1mm 


1. Positive number denotes settlement, negative number denotes heave. 
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6. DAMAGE CATEGORY ASSESSMENT 


The calculated ground movements have been used to assess potential ‘damage categories’ that may 


apply to neighbouring properties due to the proposed lower ground floor level construction.  The 


methodology proposed by Burland and Wroth8 and later supplemented by the work of Boscardin and 


Cording9 has been used, as described in CIRIA Special Publication 200 and CIRIA C580. 


General damage categories are summarised in Table 6 below: 


Table 6: Classification of damage visible to walls (reproduction of Table 2.5, CIRIA C580) 


Category Description 
0 (Negligible) Negligible – hairline cracks 


1 


(Very slight) 
Fine cracks that can easily be treated during normal decoration (crack width <1mm) 


2 


(Slight) 


Cracks easily filled, redecoration probably required.  Some repointing may be required 
externally (crack width <5mm). 


3 


(Moderate) 


The cracks require some opening up and can be patched by a mason.  Recurrent cracks 
can be masked by suitable linings.  Repointing of external brickwork and possibly a 
small amount of brickwork to be replaced (crack width 5 to 15mm or a number of 
cracks > 3mm). 


4 


(Severe) 


Extensive repair work involving breaking-out and replacing sections of walls, especially 
over doors and windows (crack width 15mm to 25mm but also depends on number of 
cracks). 


5 


(Very Severe) 


This requires a major repair involving partial or complete re-building (crack width 
usually >25mm but depends on number of cracks). 


  
For the critical neighbouring developments (i.e. critical sections) the combined impact of short term 


and long term movements due to lower ground floor level construction have been combined to 


determine the overall ground movement and impact on adjacent properties due to the construction of 


the lower ground floor level. 


6.1 Damage to neighbouring properties 


The maximum deflection ratio and horizontal strain of the neighbouring boundary party walls as 


derived from the ground movement assessment is summarised in Table 7. 


The span between the footings of the adjacent properties in a direction perpendicular to the 


underpinned walls is taken to be similar to the minimum span on No.28 of approximately 7m. 


 
8 Burland, J.B., and Wroth, C.P. (1974).  Settlement of buildings and associated damage, State of the art review.  Conf on 


Settlement of Structures, Cambridge, Pentech Press, London, pp611-654 
9 Boscardin, M.D., and Cording, E.G., (1989).  Building response to excavation induced settlement.  J Geotech Eng, ASCE, 115 


(1); pp 1-21. 
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Table 7: Summary of ground movements and corresponding damage category 


Boundary Wall 
Reference 


Maximum 
deflection (mm) 


Horizontal Strain 
Δ/Lb (%) 


Deflection 
ratio δh/La 


(%) 
Damage category 


Section A-A 1.0 Negligible 0.0143 0 - Negligible 


Section B-B 0.25 Negligible 0.0036 0 - Negligible 


a. See Figure 2.18 (a) CIRIA C580 (2003) Embedded retaining walls guidance for economic design. (L = length of adjacent structure 
in metres, perpendicular to lower ground floor level; Δ = relative deflection) 


b. Stated value assumes good workmanship and appropriate temporary works in underpinning the boundary walls 
 


Horizontal strains at the locations of the neighbouring structures are unlikely to occur if appropriate 


temporary propping is incorporated in the construction sequence and on the assumption of good 


workmanship. 


The building interaction chart showing the predicted damage categories is presented in Figure 9. 
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7. MONITORING 


The results of the ground movement analysis suggest that with good construction control, damage to 


adjacent properties generated by the assumed construction methods and sequence can be controlled 


to within (Category 0) ‘negligible’ damage.  A formal monitoring strategy should be implemented on 


site in order to observe and control ground movements during construction, and in particular 


movements of the adjacent property.  


The system should operate broadly in accordance with the ‘Observational Method’ as defined in CIRIA 


Report 18510. Monitoring can be undertaken by installing survey targets to the top of the wall and face 


of the adjacent buildings. Baseline values should be established prior to commencement of works. 


Monitoring of these targets should be carried out at regular time intervals and the results should be 


analysed to determine if any horizontal translation of the wall or tilt/settlement of the neighbouring 


walls is occurring. Regular monitoring of these targets will allow ground movement trends to be 


detected in a timely manner such that mitigation strategies may be implemented if required. 


Monitoring data should be checked against predefined trigger limits and reviewed regularly to assess 


and manage the damage category of the adjacent buildings as construction progresses. 


It is recommended that a condition survey is undertaken on all adjacent walls and property facades 


prior to the works commencing and ideally when monitoring baseline values are established. Existing 


cracks or structural defects should be carefully recorded, documented and regularly inspected as 


construction progresses. 


 
10 Nicholson, D., Tse, Che-Ming., Penny, C., The Observational Method in ground engineering: principles and applications, 


CIRIA report R185, 1999. 
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8. CONCLUSIONS 


The findings of this Ground Movement Assessment are informed by site investigation data, proposed 


construction sequence, and loadings as provided by the Structural Engineer. The analysis is undertaken 


on the assumption of high quality workmanship following best practice during the excavation of the 


lower ground floor level and construction of underpins: 


• The construction of the lower ground floor will generate ground movements due to a 


variety of causes including; heave, settlement, ground loss, underpin construction, and 


underpin deflection. 


• Ground movements generated by the excavation and subsequent deflections can be 


controlled such that predicted impacts to neighbouring properties fall within Category 


0 ‘negligible’ . 


• The underpinning works and associated propping should be appropriately designed to 


resist lateral loads from retained soils on the No. 26 side. 


• The underpinning works should be carried out by an appropriately experienced 


contractor. 


• Groundwater may be encountered during excavation within granular pockets or sand 


lenses within the Claygate Member. Should the level of seepage be deemed 


problematic, an appropriate dewatering approach should be adopted to keep isolated 


underpin excavations dry prior to concrete placement.  


• There is potential for ground loss to occur when excavating into wet Claygate Member 


soils. The contractor should allow for contingency measures such as scarification 


sheeting or back shuttering to control ground loss should it occur. 


• The deepening of the lower ground floor level will not affect the local hydrological flow 


given that the monitored water levels are significantly below the maximum lower 


ground floor level structure. 


• It is recommended that a condition survey is undertaken and an appropriate 


monitoring regime is adopted to manage risk and potential damage to the 


neighbouring structures as construction progresses onsite. 







 


FIGURES 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 
 


 Title  
 


 
 


 
Site Location Plan 


 
Figure 1 


 


 


 


 


Reproduced from the Ordnance Survey map with permission of the Controller of Her Majesty’s 
Stationary Office, Crown Copyright. 
Licence No. 100012585 
 


Site 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Borehole location plan from ESG ground investigation report 
Ground levels in blue taken from topographic survey 


 


Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 Title  
 


 
 


 
Exploratory hole location plan 


 
Figure 2 


 


 
 
 


 


103.6 


103.8 
104.2 


102.4 102.4 


99.9 


99.9 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 Title  
 


 
 


 
SPT’N’ against level 


 
Figure 3 


 


 
 
 
 


80


85


90


95


100


105
0 10 20 30 40 50


Le
ve


l (
m


O
D)


SPT'N'


[BAGSHOT
FORMATION]


[CLAYGATE
FORMATION]


[LONDON CLAY
FORMATION]







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 Title  
 


 
 


Undrained shear strength against 
level 


 
Figure 4 


 


 
UU = unconsolidated undrained triaxial 


UUM = unconsolidated undrained multistage triaxial 
CU = consolidated undrained triaxial 


80


85


90


95


100


105
0 50 100 150 200 250


Le
ve


l (
m


O
D)


cu (kPa)


Claygate SPT
Claygate UU
Claygate UUM
London Clay SPT
London Clay UU
London Clay UUM
London Clay CU
cu design


Claygate cu = 40 kPa


London Clay cu = 45 + 6.2z kPa
Where z = depth below top of
the London Clay







28 Redington Road30 Redington Road


Lower Ground Floor FFL 96.0mOD
(assumed)


Existing FFL 100.2mOD


Proposed foundation level 99.3mOD


Lower Ground Floor
FFL 101.8mOD


 101.5mOD assumed foundation
level


0.9m dig


1.10m


26 Redington Road


26 Redington Road retaining wall


 99.0mOD foundation level


1.40m
3.50m


Section A-ASection B-B


General ground
level 99.3mOD


Total span ~17.0m


30/28 Redington Road boundary wall


Total span ~14.0m


CLAYGATE MEMBER


LONDON CLAY
FORMATION


98.0mOD


Underpins to be constructed in hit and miss
sequence with temporary props to take lateral


loads from 26 Redington Road. Long term lateral
loads will be taken by the new RC concrete slab.
Negligible mobilisation of active earth pressures,


and thus negligible horizontal strains.


97.0mOD Groundwater level


F.F.L. AS EXISTING (+100.2)


F.F.L. +99.8


ASSUMED
BOUNDARY LINE


ASSUMED
BOUNDARY LINE


2


3


1


4


5


1


4


2


5


3


1


4


2


5


3


1


4


2 5 3 1


4 2 5


3


4


2


5


3 1 4 2


3


1


4


2


5


3


1


14253


1


4


2


5


3


1


4


2


5


3


1


3


1


4


2


5


3


1


4


2


5


3


5


1


4


2


5


3


1


4


2


5


3


1


4


1


3


5


30
 R


ed
in


gt
on


 R
oa


d


26
 R


ed
in


gt
on


 R
oa


d


28 Redington Road


W1


W2


W3


W3


W4W5


W6


W7 W8


W8


P4


P4 P4


P4


P2 P3


W1


Slab Area Lo
ad


P1


B B A A


EXISTING WALL TO BE
RETAINED


EXISTING MASS
CONCRETE
FOUNDATION


MASS CONCRETE
UNDERPINNING TO
CAST IN SEQUENCE,
WITH PINS OF MAX 1m
LENGTH


NEW 250mm RC
RETAINING WALL


20
0


NEIGHBOUR EX ASSUMED BASED ON INFORMATION ON
DRAWINGS No. RER-P4-201 AND RER-P4-202, AVAILABLE ON LB
OF CAMDEN WEBSITE IN RELATION TO PLANNING APPLICATION
No.2015/3327/P


28 REDINGTON  ROAD 26 REDINGTON  ROAD


NEW 300mm RC SLAB


26 Redington Road
retaining wall28 Redington Road


retaining wall


EXISTING WALL TO BE
RETAINED


NEW 350mm RC
RETAINING WALL


NEIGHBOUR EX ASSUMED BASED ON INFORMATION ON
DRAWINGS No. RER-P4-201 AND RER-P4-202, AVAILABLE ON LB
OF CAMDEN WEBSITE IN RELATION TO PLANNING APPLICATION


No.2015/3327/P


28 REDINGTON  ROAD30 REDINGTON  ROAD


NEW 300mm RC SLAB


1400


NEW MASONRY WALL


28/30 Redington Road
boundary wall


28 Redington Road


Card Geotechnics Ltd
4 Godalming Business
Centre
Woolsack Way
Godalming
Surrey
GU7 1XW
T: 01483 310600


Dwg No. Rev.


Client


Drawing title


Drawn


Job No.


Project
28 Redington Road


Anne-Christine Farstad & Matthew Wood


Figure 5 - Critical Section Plan


Scale(s)


NTS CG/38114


0CG/38114-001Checked


Approved


10/09/19TSB


Rev Date Comments


0 10/09/19


©


This drawing is the copyright of Card Geotechnics Limited. It may not be reproduced
or amended without the written approval of Card Geotechnics


KEYN SECTION A-A'


LONG SECTION


SECTION B-B


13/09/19RJB


16/09/19IMM



AutoCAD SHX Text

B.01 MEDIA RM



AutoCAD SHX Text

B.01 BEDROOM 01



AutoCAD SHX Text

B.02 SHWR 02



AutoCAD SHX Text

B.03 DRESSING RM



AutoCAD SHX Text

B.05 GYM



AutoCAD SHX Text

B.02 SHWR 01



AutoCAD SHX Text

B.04 SAUNA



AutoCAD SHX Text

B.15 LOWER GROUND ENTRANCE HALL



AutoCAD SHX Text

B.11 GARAGE



AutoCAD SHX Text

B.06 WC



AutoCAD SHX Text

B.07 KITCHENETTE 01



AutoCAD SHX Text

B.08 WINE CELLAR



AutoCAD SHX Text

B.09 PLANT RM



AutoCAD SHX Text

B.10 LAUNDRY



AutoCAD SHX Text

B.16 STAIR HALL 01



AutoCAD SHX Text

STAIR 01



AutoCAD SHX Text

LIFT



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE



AutoCAD SHX Text

FFL -1 +099.800m



AutoCAD SHX Text

B.17 STAIR HALL 02



AutoCAD SHX Text

STAIR  05



AutoCAD SHX Text

SERVICES RISER



AutoCAD SHX Text

26 REDINGTON ROAD



AutoCAD SHX Text

C



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE



AutoCAD SHX Text

GFL



AutoCAD SHX Text

EX FFL (+100.2 AOD)



AutoCAD SHX Text

NEW FFL (+99.8 AOD)



AutoCAD SHX Text

+99.3 AOD



AutoCAD SHX Text

EX FFL (+101.8 AOD)



AutoCAD SHX Text

NEW FFL (+99.8 AOD)



AutoCAD SHX Text

+99.3 AOD



AutoCAD SHX Text

APPROX EX FFL (+99.371 AOD)



AutoCAD SHX Text

EX FFL (+100.265 AOD)







F.F.L. AS EXISTING (+100.2)


F.F.L. +99.8


ASSUMED
BOUNDARY LINE


ASSUMED
BOUNDARY LINE


2


3


1


4


5


1


4


2


5


3


1


4


2


5


3


1


4


2 5 3 1


4 2 5


3


4


2


5


3 1 4 2


3


1


4


2


5


3


1


14253


1


4


2


5


3


1


4


2


5


3


1


3


1


4


2


5


3


1


4


2


5


3


5


1


4


2


5


3


1


4


2


5


3


1


4


1


3


5


30
 R


ed
in


gt
on


 R
oa


d


26
 R


ed
in


gt
on


 R
oa


d


28 Redington Road


B B A A
0.


5 1


1.5 2 2.5


1.5 1 1 1.5
2


2.5 3 2.
5 2 2


2.5
3


2.
5


2 1.
5 1.5 2 2.5 3 3 2.


5 2 2 2.5
2


1.
5


1


0.5


0.5


1
1.522.5
2
1.5


1.5
221.5
1


0.5


0.5


1


1.522.5


2.5


2
2


21.5
1


0.5


0.5


11.52


2


1.5
1


1
1.5
1.5
1


0.5


1 1.5
2


2.5 2
1.5
1


0.53.53.
5


F.F.L. AS EXISTING (+100.2)


F.F.L. +99.8


ASSUMED
BOUNDARY LINE


ASSUMED
BOUNDARY LINE


2


3


1


4


5


1


4


2


5


3


1


4


2


5


3


1


4


2 5 3 1


4 2 5


3


4


2


5


3 1 4 2


3


1


4


2


5


3


1


14253


1


4


2


5


3


1


4


2


5


3


1


3


1


4


2


5


3


1


4


2


5


3


5


1


4


2


5


3


1


4


2


5


3


1


4


1


3


5


30
 R


ed
in


gt
on


 R
oa


d


26
 R


ed
in


gt
on


 R
oa


d


28 Redington Road


B B A A


1 2 3 4 5 4 3 2


2 3 4 5 6 5 4 4 5 6 5 4 3 3 4 5 6 6 5 5
4 3 2


1


1


2
34


4


3


2


2


333


3
2


1 1


2
3
4


4


4


5
54
3


2


1


3


1


2


3
4


55
4


3
2


1
1


1


2
3


456


Card Geotechnics Ltd
4 Godalming Business
Centre
Woolsack Way
Godalming
Surrey
GU7 1XW
T: 01483 310600


Dwg No. Rev.


Client


Drawing title


Drawn


Job No.


Project
28 Redington Road


Anne-Christine Farstad & Matthew Wood


Figure 6 - Short-term and Long-term Ground
Movement Contours


Scale(s)


NTS CG/38114


0CG/38114-002Checked


Approved


30/04/20TSB


Rev Date Comments


0 30/04/20


©


This drawing is the copyright of Card Geotechnics Limited. It may not be reproduced
or amended without the written approval of Card Geotechnics


KEYNShort Term 'Undrained'


Long Term 'Drained' N


Notes
1. Contours are in mm.
2. Positive contour values indicate settlement and


negative contour values indicate heave.



AutoCAD SHX Text

B.01 MEDIA RM



AutoCAD SHX Text

B.01 BEDROOM 01



AutoCAD SHX Text

B.02 SHWR 02



AutoCAD SHX Text

B.03 DRESSING RM



AutoCAD SHX Text

B.05 GYM



AutoCAD SHX Text

B.02 SHWR 01



AutoCAD SHX Text

B.04 SAUNA



AutoCAD SHX Text

B.15 LOWER GROUND ENTRANCE HALL



AutoCAD SHX Text

B.11 GARAGE



AutoCAD SHX Text

B.06 WC



AutoCAD SHX Text

B.07 KITCHENETTE 01



AutoCAD SHX Text

B.08 WINE CELLAR



AutoCAD SHX Text

B.09 PLANT RM



AutoCAD SHX Text

B.10 LAUNDRY



AutoCAD SHX Text

B.16 STAIR HALL 01



AutoCAD SHX Text

STAIR 01



AutoCAD SHX Text

LIFT



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE



AutoCAD SHX Text

FFL -1 +099.800m



AutoCAD SHX Text

B.17 STAIR HALL 02



AutoCAD SHX Text

STAIR  05



AutoCAD SHX Text

SERVICES RISER



AutoCAD SHX Text

26 REDINGTON ROAD



AutoCAD SHX Text

C



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE



AutoCAD SHX Text

B.01 MEDIA RM



AutoCAD SHX Text

B.01 BEDROOM 01



AutoCAD SHX Text

B.02 SHWR 02



AutoCAD SHX Text

B.03 DRESSING RM



AutoCAD SHX Text

B.05 GYM



AutoCAD SHX Text

B.02 SHWR 01



AutoCAD SHX Text

B.04 SAUNA



AutoCAD SHX Text

B.15 LOWER GROUND ENTRANCE HALL



AutoCAD SHX Text

B.11 GARAGE



AutoCAD SHX Text

B.06 WC



AutoCAD SHX Text

B.07 KITCHENETTE 01



AutoCAD SHX Text

B.08 WINE CELLAR



AutoCAD SHX Text

B.09 PLANT RM



AutoCAD SHX Text

B.10 LAUNDRY



AutoCAD SHX Text

B.16 STAIR HALL 01



AutoCAD SHX Text

STAIR 01



AutoCAD SHX Text

LIFT



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE



AutoCAD SHX Text

FFL -1 +099.800m



AutoCAD SHX Text

B.17 STAIR HALL 02



AutoCAD SHX Text

STAIR  05



AutoCAD SHX Text

SERVICES RISER



AutoCAD SHX Text

26 REDINGTON ROAD



AutoCAD SHX Text

C



AutoCAD SHX Text

SEATING



AutoCAD SHX Text

STORAGE







 


Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 


 


Title  


Combined vertical ground movements Section A-A 
 


Figure 7 


 







 
Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 


 


Title  


Combined vertical ground movements Section B-B 
 


Figure 8 


 







 
Client Project Job No 


Anne-Christine Farstad 
& Matthew Wood 


28 Redington Road CG/38114 


 


 


Title  


Building interaction chart 
 


Figure 9 


 







 


 
 


APPENDIX A 
Proposed development plans 







P1: 45kN DL 
       20kN LL


P3: 55kN DL 
       10kN LL


P2: 75kN DL 
       20kN LL


W1: 60kN/m DL
        15kN/m LL


W2: 20kN/m DL
        20kN/m LL


W3: 75kN/m DL
        45kN/m LL


W4: 90kN/m DL
         30kN/m LL


W5: 90kN/m DL
        25kN/m LL


W6: 95kN/m DL
          5kN/m LL


W7: 65kN/m DL
        


W8: 45kN/m DL
        


W8: 45kN/m DL
        


P4: 10kN DL 
        2kN LL


19117­Sk­01 Rev A
Load Take Down (Proposed)
28 Redington Road
SB
10/07/2019


26 REDINGTON ROAD


30 REDINGTON ROAD


Slab Area Load:
10kN/m2 DL
2.5kN/m2 LL


A A



User

Rectangle



User

Text Box

19117-Sk-01 Rev B
Load Take Down (Proposed)
28 Redington Road
SB
02/08/2019



User

Line



User

Line



User

Snapshot



User

Snapshot



User

ASSUMED BOUNDARY LINE



User

ASSUMED BOUNDARY LINE



User

2



User

3



User

1



User

4



User

5



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

5



User

3



User

1



User

4



User

2



User

4



User

1.



User

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH



User

ALL RELEVANT ARCHITECTS & ENGINEERS DRAWINGS



User

AND SPECIFICATIONS



User

2.  DO NOT SCALE FROM THIS DRAWING



User

TENDER



User

3 BELMONT CLOSE



User

WOODFORD GREEN



User

LONDON, IG8



User

GROUND FLOOR PLAN



User

18005



User

01



User

T5



User

1:50 AT A1



User

JNS



User

MARCH 2018



User

T1



User

15.03.19



User

SB



User

ISSUED FOR TENDER



User

ALL WATERPROOFING (DPM & DPC) WORKS TO ARCHITECTS DETAILS. ALL FIRE PROTECTION WORKS TO ARCHITECTS DETAILS UNLESS SPECIFICALLY NOTED OTHERWISE. ABBREVIATIONS: : U.N.O.  = UNLESS NOTED OTHERWISE                = UNLESS NOTED OTHERWISE                O.S.A.  = OR SIMILAR APPROVED = OR SIMILAR APPROVED STEEL 1. ALL STEELWORK TO BE GRADE S355 (U.N.O.) TO BS EN ALL STEELWORK TO BE GRADE S355 (U.N.O.) TO BS EN 10025. 2. ALL JOINTS TO BE DESIGNED IN ACCORDANCE WITH BS ALL JOINTS TO BE DESIGNED IN ACCORDANCE WITH BS EN 1993-1-8. 3. MINIMUM 2No. BOLTS IN ALL STEEL-TO-STEEL MINIMUM 2No. BOLTS IN ALL STEEL-TO-STEEL CONNECTIONS. ALL BOLTS TO BE DESIGNATION 8.8 ALL BOLTS TO BE DESIGNATION 8.8 U.N.O.  4. ALL WELDS TO BE MINIMUM 6mm LEG LENGTH ALL WELDS TO BE MINIMUM 6mm LEG LENGTH CONTINUOUS FILLET WELDS U.N.O.  U.N.O. 5. ALL STEELWORK BELOW GROUND LEVEL TO BE ENCASED ALL STEELWORK BELOW GROUND LEVEL TO BE ENCASED IN CONCRETE. . 6. FOR ALL FIRE PROTECTION TO STEELWORK REFER TO FOR ALL FIRE PROTECTION TO STEELWORK REFER TO ARCHITECTS DRAWINGS, U.N.O. ON DRAWING. 7. AFTER ERECTION ON SITE ALL AREAS OF DAMAGED AFTER ERECTION ON SITE ALL AREAS OF DAMAGED PRIMER AROUND BOLTS SHALL BE ADEQUATELY CLEANED AND PRIMED. 8. NO CUTTING OR WELDING OF STEEL MEMBERS ON SITE NO CUTTING OR WELDING OF STEEL MEMBERS ON SITE WILL BE PERMITTED WITHOUT PRIOR APPROVAL. 9. THE FABRICATOR SHALL CHECK DIMENSIONS PRIOR TO THE FABRICATOR SHALL CHECK DIMENSIONS PRIOR TO PREPARATION OF FABRICATION DRAWINGS. THE ENGINEER SHALL BE INFORMED OF ANY VARIATION. 10. FABRICATION DRAWINGS INCLUDING DETAILS OF FABRICATION DRAWINGS INCLUDING DETAILS OF CONNECTIONS FOR STEELWORK ARE TO BE SUBMITTED FOR REVIEW BEFORE FABRICATION. 11. SURFACE TREATMENT OF STEELWORK TO BE IN SURFACE TREATMENT OF STEELWORK TO BE IN ACCORDANCE WITH THE SPECIFICATION. 12. ALL STEELWORK IN EXTERNAL CAVITY WALLS IS TO BE ALL STEELWORK IN EXTERNAL CAVITY WALLS IS TO BE GALVANISED WITH 125 MICRONS. MASONRY 1. ALL LOAD-BEARING BLOCKWORK IS TO HAVE A MINIMUM ALL LOAD-BEARING BLOCKWORK IS TO HAVE A MINIMUM CHARACTERISTIC STRENGTH OF 7.3 N/mm² U.N.O.  2. ALL LOAD-BEARING BRICKWORK IS TO HAVE A MINIMUM ALL LOAD-BEARING BRICKWORK IS TO HAVE A MINIMUM CHARACTERISTIC STRENGTH OF 20 N/mm² U.N.O. 3. ALL MASONRY TO BE DENSE GROUP 1 UNITS, U.N.O. ALL MASONRY TO BE DENSE GROUP 1 UNITS, U.N.O. 4. MORTAR TO BE GRADE iii CEMENT (M4) ABOVE DPC, MORTAR TO BE GRADE iii CEMENT (M4) ABOVE DPC, AND GRADE ii (M6) CEMENT BELOW DPC, U.N.O. 5. PROVIDE STAINLESS STEEL CAVITY WALL TIES AT THE PROVIDE STAINLESS STEEL CAVITY WALL TIES AT THE FOLLOWING CENTRES: TYPICALLY; 450 VERTICALLY & 600 HORIZONTALLY  AROUND WALL OPENINGS; 225 VERTICALLY & 300 HORIZONTALLY AT WIND POSTS; 600 VERTICALLY  FLOOR & ROOF LEVELS; 450 HORIZONTALLY  6. ANY POINTING TO BE AS SPECIFIED BY THE ARCHITECT ANY POINTING TO BE AS SPECIFIED BY THE ARCHITECT PADSTONES 1. ALL PADSTONES TO BE CONCRETE, MIN GRADE C25/30 ALL PADSTONES TO BE CONCRETE, MIN GRADE C25/30 USING MAX 20mm AGGREGATE.  2. NOMINAL SIZE TO BE 440 LONG x 215 HIGH x WIDTH NOMINAL SIZE TO BE 440 LONG x 215 HIGH x WIDTH OF WALL (U.N.O.)  3. ALL STEEL BEAMS ON PADSTONES TO BE BOLTED TO ALL STEEL BEAMS ON PADSTONES TO BE BOLTED TO PADSTONES WITH MIN 2NO. M10 RESIN ANCHORS (OSA) TIMBER 1. ALL LOAD-BEARING STRUCTURAL TIMBER MEMBERS ALL LOAD-BEARING STRUCTURAL TIMBER MEMBERS SHALL BE GRADE C24 U.N.O. 2. ANY NON LOAD-BEARING TIMBER MEMBERS SHALL BE ANY NON LOAD-BEARING TIMBER MEMBERS SHALL BE GRADE C16 U.N.O. 3. ALL TIMBER SHALL COMPLY WITH BS EN 1995, BS EN ALL TIMBER SHALL COMPLY WITH BS EN 1995, BS EN 338, AND BS EN 14081-1. 4. ALL STRUCTURAL PLYWOOD SHALL COMPLY WITH BS EN ALL STRUCTURAL PLYWOOD SHALL COMPLY WITH BS EN 1995-1-1, BS EN 635, AND BS EN 314-2. 5. ALL STRUCTURAL TIMBER SHALL HAVE A MOISTURE ALL STRUCTURAL TIMBER SHALL HAVE A MOISTURE CONTENT OF LESS THAN 18% OR IN ACCORDANCE WITH THE SERVICE CLASS AS PER BS EN 1995-1-1. 6. TIMBER TO BE PRESSURE IMPREGNATED WITH TIMBER TO BE PRESSURE IMPREGNATED WITH PRESERVATIVE AND CUT ENDS BRUSH TREATED.
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W1: 50kN/m DL
        10kN/m LL


W4: 80kN/m DL
        20kN/m LL


W2: 50kN/m DL
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Program Pdisp Version 19.3.0.16   Copyright © Oasys 1997-2017


Analysis Options
Analysis: Boussinesq
Global Poisson's ratio: 0.20
Maximum allowable ratio between values of E:  1.5
Horizontal rigid boundary level: 50.00  [m OD]
Displacements at load centroids: Yes


Soil ProfilesSoil Profile 1
Layer  Level at   Number of    Youngs Modulus   Poissons Non-linear
         top    intermediate                     ratio     curve   
                displacement                                       
                   levels                                          
                                Top      Btm   
        [mOD]                 [kN/m²]  [kN/m²] 
     1   104.00             6   10000.   10000.  0.20000       None     
     2   103.50             6   25000.   25000.  0.20000       None
     3   102.00            16   18000.   18000.  0.20000       None     
     4   98.000           196   20300.  154700.  0.20000       None


Soil Zones
Zone    Name     X coordinates     Y coordinates       Profile     
                 min      max      min      max   
                 [m]      [m]      [m]      [m]   
    1     Soil  0.00000 75.00000  0.00000 55.00000   Soil Profile 1     
        zone 1                                                          


Load Data
Load      Name                                                     Load position                                                                              Load value          
ref.                 Shape    Orientation       Centre of load       Angle of  Width x  Length y                 Polygon                    Number    Normal       Tangential     
                                  of               (Global)           local x     or                      Coordinates           Rectangle     of     (local z) (local x) (local y)
                                 Plane       X        Y        Z       from     Radius                                          tolerance rectangles                              
                                                            (level)                                                                                                               
                                            [m]      [m]      [m]    [Degrees]   [m]      [m]                 [m]                  [%]                [kN/m²]   [kN/m²]   [kN/m²] 
    1 W1A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (47.5,27.1) (48.5,27.1)           10.000          1    53.600       N/A       N/A     
                                                                                                 (48.5,21) (47.5,21)                                                                   
                                                                                                 (47.5,27.1)                                                                           
    2 W1B           Polygonal  Horizontal      N/A      N/A 99.60000       N/A      N/A      N/A (47.5,35.3) (48.5,35.3)           10.000          1    5.0000       N/A       N/A
                                                                                                 (48.5,27.1) (47.5,27.1)                                                          
                                                                                                 (47.5,35.3)                                                                      
    3 W2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.8,32.6) (44.3,32.6)           10.000          1    58.600       N/A       N/A     
                                                                                                 (44.3,28.8) (43.8,28.8)                                                               
                                                                                                 (43.8,32.6)                                                                           
    4 W3A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (32.5,32.3) (34,32.3)             10.000          1    40.700       N/A       N/A
                                                                                                 (34,20.6) (32.5,20.6)                                                            
                                                                                                 (32.5,32.3)                                                                      
    5 W3B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (36.1,32.3) (37.6,32.3)           10.000          1    40.700       N/A       N/A     
                                                                                                 (37.6,21.5) (36.1,21.5)                                                               
                                                                                                 (36.1,32.3)                                                                           
    6 W4            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.9,35.3) (42.4,35.3)           10.000          1    44.300       N/A       N/A
                                                                                                 (42.4,21.7) (40.9,21.6)                                                          
                                                                                                 (40.9,35.3)                                                                      
    7 W5            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (27.9,32.3) (26.4,32.3)           10.000          1    37.400       N/A       N/A     
                                                                                                 (26.5,21.7) (28,21.7)                                                                 
                                                                                                 (27.9,32.3)                                                                           
    8 W6            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (26.5,21.7) (26.5,20.7)           10.000         21    31.000       N/A       N/A
                                                                                                 (28.2,20.7) (28.2,19.8)                                                          
                                                                                                 (28.9,19.8) (28.9,19.6)                                                          
                                                                                                 (29.4,18.7) (30.4,18.2)                                                          
                                                                                                 (31.4,18.2) (32.4,18.7)                                                          
                                                                                                 (32.9,19.5) (32.9,19.6)                                                          
                                                                                                 (36.8,19.6) (36.8,20.5)                                                          
                                                                                                 (37.6,20.5) (38.2,19.6)                                                          
                                                                                                 (41,19.6) (41.5,20.5)                                                            
                                                                                                 (42.5,20.5) (42.5,21.7)                                                          
                                                                                                 (42.4,21.7) (40.9,21.6)                                                          
                                                                                                 (40.9,21.5) (40.4,20.6)                                                          
                                                                                                 (38.8,20.6) (38.2,21.5)                                                          
                                                                                                 (35.8,21.5) (35.8,20.6)                                                          
                                                                                                 (31.9,20.6) (31.9,19.8)                                                          
                                                                                                 (31.7,19.5) (31.2,19.2)                                                          
                                                                                                 (30.6,19.2) (30.1,19.5)                                                          
                                                                                                 (29.9,19.9) (29.9,20.8)                                                          
                                                                                                 (29.2,20.8) (29.2,21.7)                                                          
                                                                                                 (26.5,21.7)                                                                      
    9 W7            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (26.4,33.3) (28.5,33.3)           10.000          5    40.000       N/A       N/A     
                                                                                                 (29.1,34.3) (32.6,34.3)                                                               
                                                                                                 (33.2,33.3) (36.6,33.3)                                                               
                                                                                                 (36.6,36.3) (42.4,36.3)                                                               
                                                                                                 (42.4,35.3) (37.6,35.3)                                                               
                                                                                                 (37.6,32.3) (32.5,32.3)                                                               
                                                                                                 (31.9,33.3) (29.7,33.3)                                                               
                                                                                                 (29.1,32.3) (26.4,32.3)                                                               
                                                                                                 (26.4,33.3)                                                                           
   10 W8A           Polygonal  Horizontal      N/A      N/A 99.60000       N/A      N/A      N/A (42.4,36.3) (48.5,36.3)           10.000          1    30.700       N/A       N/A
                                                                                                 (48.5,35.3) (42.4,35.3)                                                          
                                                                                                 (42.4,36.3)                                                                      
   11 W8B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (42.5,21.7) (47.5,21.7)           10.000          1    5.0000       N/A       N/A     
                                                                                                 (47.5,20.7) (42.5,20.7)                                                               
                                                                                                 (42.5,21.7)                                                                           
   12 P1            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.5,22.7) (44.5,22.7)           10.000          1    65.000       N/A       N/A
                                                                                                 (44.5,21.7) (43.5,21.7)                                                          
                                                                                                 (43.5,22.7)                                                                      
   13 P2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.6,27.2) (43.6,26)             10.000          1    51.700       N/A       N/A     
                                                                                                 (42.4,25.9) (42.4,27.1)                                                               
                                                                                                 (43.6,27.2)                                                                           
   14 P3            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (47.5,27.1) (47.5,26.1)           10.000          1    50.700       N/A       N/A
                                                                                                 (46.5,26.1) (46.5,27.1)                                                          
                                                                                                 (47.5,27.1)                                                                      
   15 P4A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (38.8,32.3) (39.3,32.3)           10.000          1    12.000       N/A       N/A     
                                                                                                 (39.3,31.8) (38.8,31.8)                                                               
                                                                                                 (38.8,32.3)                                                                           
   16 P4B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.2,32.3) (40.7,32.3)           10.000          1    12.000       N/A       N/A
                                                                                                 (40.7,31.8) (40.2,31.8)                                                          
                                                                                                 (40.2,32.3)                                                                      
   17 P4C           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (38.8,31.1) (39.3,31.1)           10.000          1    12.000       N/A       N/A     
                                                                                                 (39.3,30.6) (38.8,30.6)                                                               
                                                                                                 (38.8,31.1)                                                                           
   18 P4D           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.2,31.1) (40.7,31.1)           10.000          1    12.000       N/A       N/A
                                                                                                 (40.7,30.6) (40.2,30.6)                                                          
                                                                                                 (40.2,31.1)                                                                      
   19 S1            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (27.9,32.3) (29.1,32.3)           10.000         11   -5.5000       N/A       N/A     
                                                                                                 (29.7,33.3) (31.9,33.3)                                                               
                                                                                                 (32.5,32.3) (32.5,20.6)                                                               
                                                                                                 (31.9,20.6) (31.9,19.8)                                                               
                                                                                                 (31.7,19.5) (31.2,19.2)                                                               
                                                                                                 (30.6,19.2) (30.1,19.5)                                                               
                                                                                                 (29.9,19.9) (29.9,20.8)                                                               
                                                                                                 (29.2,20.8) (29.2,21.7)                                                               
                                                                                                 (28,21.7) (27.9,32.3)                                                                 
   20 S2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (34,32.3) (36.1,32.3)             10.000          2   -5.5000       N/A       N/A
                                                                                                 (36.1,21.5) (35.8,21.5)                                                          
                                                                                                 (35.8,20.6) (34,20.6)                                                            
                                                                                                 (34,32.3)                                                                        
   21 S3            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (37.6,35.3) (40.9,35.3)           10.000          5   -5.5000       N/A       N/A     
                                                                                                 (40.9,21.6) (40.9,21.5)                                                               
                                                                                                 (40.4,20.6) (38.8,20.6)                                                               
                                                                                                 (38.2,21.5) (37.6,21.5)                                                               
                                                                                                 (37.6,32.3) (37.6,35.3)                                                               
   22 S4            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (42.4,28.8) (44.2,28.8)           10.000          3   -5.5000       N/A       N/A
                                                                                                 (44.2,28.2) (44.5,28.2)                                                          
                                                                                                 (44.5,27.2) (47.5,27.3)                                                          
                                                                                                 (47.5,21.7) (42.5,21.7)                                                          
                                                                                                 (42.4,21.7) (42.4,28.8)                                                          


Polygonal Loads' Rectangles
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 No.   Centre of load   Angle of  Width x  Depth y 
         X        Y      local x                   
                          from                     
                        global X                   
        [m]      [m]    [Degrees]   [m]      [m]   
Load 1 : W1A                                       
(Edge 2 optimal)                                        
    1 48.01760 24.01260   0.23998  0.93094   6.0790
Load 2 : W1B                                            
(Edge 2 optimal)                                   
    1 48.01760 31.16840 -0.017972  0.95382   8.2327     
Load 3 : W2                                        
(Edge 2 optimal)                                        
    1 44.04860 30.72060       0.0  0.53000   3.8134
Load 4 : W3A                                            
(Edge 2 optimal)                                   
    1 33.25480 26.43020       0.0   1.5000   11.722     
Load 5 : W3B                                       
(Edge 2 optimal)                                        
    1 36.88060 26.89550       0.0   1.5000   10.791
Load 6 : W4                                             
(Edge 2 optimal)                                   
    1 41.65549 28.46389   0.25210   1.4880   13.632     
Load 7 : W5                                        
(Edge 2 optimal)                                        
    1 27.21551 26.97740   -89.561   10.601   1.5000
Load 8 : W6                                             
(Edge 1 optimal)                                   
    1 27.83944 21.21426   -89.561  0.91967   2.6594     
    2 28.18686 20.71585   -89.561 0.071845   3.3466
    3 29.01460 20.29655   -89.561  0.77544   1.6910     
    4 29.03580 19.84011   -89.561  0.13773   1.7335
    5 29.42471 19.70208   -89.561  0.13370   1.1293     
    6 29.49626 19.55300   -89.561  0.16555   1.1704
    7 29.62920 19.40301   -89.561  0.13647   1.2503     
    8 29.79314 19.26780   -89.561  0.13647   1.4101
    9 30.90943 18.97075   -89.561  0.46605   3.2664     
   10 30.91959 18.63225   -89.561  0.16883   2.6225
   11 30.91603 18.46339   -89.561  0.16883   2.0122     
   12 30.91246 18.29453   -89.561  0.16883   1.4018
   13 39.59349 20.03310   -89.561  0.89925   3.3392     
   14 41.74243 21.55655   -89.561  0.17822   1.6019
   15 41.61067 21.02192   -89.561  0.88900   1.8697     
   16 37.11598 21.03573   -89.561  0.91173   2.7258
   17 34.31766 20.15920   -89.561  0.64424   4.8703     
   18 34.27783 19.70843   -89.561  0.25666   4.9495
   19 32.27695 19.50525   -89.561 0.050412   1.1801     
   20 32.18001 19.41286   -89.561  0.13288   1.2605
   21 32.01735 19.27872   -89.561  0.13288   1.4213     
Load 9 : W7                                        
(Edge 13 optimal)                                       
    1 27.89378 32.77622    90.055  0.98329   2.9455
    2 34.92282 32.78269    90.055  0.97885   5.4146     
    3 37.12867 34.28383    90.055   1.9848   1.0000
    4 39.49836 35.77802    90.055  0.99904   5.7422     
    5 30.84502 33.77815    90.055  0.97885   4.0995
Load 10 : W8A                                           
(Edge 2 optimal)                                   
    1 45.43265 35.78265  0.044892   6.1255  0.99990     
Load 11 : W8B                                      
(Edge 2 optimal)                                        
    1 45.04202 21.16212   0.22143   4.9939   1.0013
Load 12 : P1                                            
(Edge 2 optimal)                                   
    1 44.04075 22.15839   0.25242   1.0000   1.0000     
Load 13 : P2                                       
(Edge 2 optimal)                                        
    1 43.01565 26.55045   -89.747   1.2000   1.2000
Load 14 : P3                                            
(Edge 2 optimal)                                   
    1 47.03949 26.55204   -89.986   1.0000   1.0000     
Load 15 : P4A                                      
(Edge 2 optimal)                                        
    1 39.07058 32.03064       0.0  0.50000  0.50000
Load 16 : P4B                                           
(Edge 2 optimal)                                   
    1 40.41558 32.03064       0.0  0.50000  0.50000     
Load 17 : P4C                                      
(Edge 2 optimal)                                        
    1 39.07058 30.84542       0.0  0.50000  0.50000
Load 18 : P4D                                           
(Edge 2 optimal)                                   
    1 40.41558 30.84542       0.0  0.50000  0.50000     
Load 19 : S1                                       
(Edge 2 optimal)                                        
    1 28.54023 26.98242   0.27496   1.1190   10.602
    2 29.41658 26.78902   0.27496  0.54388   12.049     
    3 29.75878 27.01709   0.27496  0.14270   12.505
    4 29.96574 26.48069   0.27496  0.26607   13.578     
    5 30.34282 26.30500   0.27496  0.48638   13.929
    6 30.86887 26.23766   0.27496  0.56508   14.064     
    7 31.39479 26.30500   0.27496  0.48738   13.929
    8 31.74425 26.45811   0.27496  0.21299   13.623     
    9 31.90445 26.91935   0.27496  0.10462   12.700
   10 32.21661 26.69874   0.27496  0.51758   12.259     
   11 32.49064 29.38455   0.27496 0.056251   5.9088
Load 20 : S2                                            
(Edge 2 optimal)                                   
    1 34.87886 26.43019       0.0   1.7481   11.722     
    2 35.94195 26.89548       0.0  0.37722   10.791
Load 21 : S3                                            
(Edge 2 optimal)                                   
    1 39.27199 26.96788   -90.000   10.646   3.2828     
    2 39.28606 21.57240   -90.000  0.14480   3.3110
    3 39.58704 21.23885   -90.000  0.44485   2.4443     
    4 39.58632 20.79400   -90.000  0.44485   1.9164
    5 39.25326 33.78383   -90.000   2.9858   3.2482     
Load 22 : S4                                       
(Edge 9 optimal)                                        
    1 44.98335 24.45505    90.014   5.5637   5.1133
    2 43.43636 27.72430    90.014  0.97555   2.0539     
    3 43.29443 28.51287    90.014  0.60153   1.7784


Displacement Data
                        Direction                Line/Line for extrusion                No. of intrvls           No. of intrvls             Show  
Ref.   Type     Name       of            First point                Second point            across     Extrusion     along      Calculate Detailed
                        Extrusion    X        Y     Z(level)    X        Y     Z(level) extrusion/line   Depth     extrusion              results 
                                    [m]      [m]      [m]      [m]      [m]      [m]                      [m]                                     
    1   Line        A-A       N/A 47.54020 23.56842 99.30000 74.54000 23.56800 99.30000             54       N/A            N/A       Yes      Yes     
    2   Line        B-B       N/A 27.99200 23.56800 99.30000  0.99200 23.56800 99.30000             54       N/A            N/A       Yes      Yes


RESULTS FOR GRIDS


Analysis: Boussinesq
Global Poisson's ratio: 0.20
Horizontal rigid boundary level: 50.00  [m OD]


The maximum displacement difference between the Boussinesq method (3.9489mm) and the Mindlin method (3.9177mm)     
occurs at point X = 47.54020m, Y = 23.56842m, level = 99.300mOD, and is 0.031212mm.                                


     Name                      Location                Displacement                      Stresses                      
                     X            Y         Z[Level]        Z        Calc Level  Vert Stress   Sum Princ   Vert Strain 
                    [m]          [m]         [mOD]         [mm]        [mOD]       [kN/m²]      [kN/m²]        [-]     
            W1A     48.01789     24.01332     99.30000       5.3322       99.192       53.319       109.29    0.0023403     
            W1B     48.01711     31.16983     99.60000       1.8281       99.486       4.9727       10.247    217.66E-6
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     Name                      Location                Displacement                      Stresses                      
                     X            Y         Z[Level]        Z        Calc Level  Vert Stress   Sum Princ   Vert Strain 
                    [m]          [m]         [mOD]         [mm]        [mOD]       [kN/m²]      [kN/m²]        [-]     


             W2     44.04860     30.72060     99.30000       5.6705       99.192       57.193       106.87    0.0026255     
            W3A     33.25480     26.43020     99.30000       6.3275       99.192       40.643       88.341    0.0017280
            W3B     36.88060     26.89550     99.30000       6.6118       99.192       40.643       88.463    0.0017266     
             W4     41.65545     28.46388     99.30000       6.9401       99.192       44.239       96.526    0.0018767
             W5     27.21542     26.97914     99.30000       5.2962       99.192       37.350       81.226    0.0015875     
             W6     34.36411     20.24498     99.30000       4.8399       99.192       30.468       62.002    0.0013423
             W7     34.59155     33.98591     99.30000       3.4441       99.192     0.028295       3.4790   -36.770E-6     
            W8A     45.43255     35.78265     99.60000       4.0885       99.486       30.554       63.021    0.0013367
            W8B     45.04402     21.16219     99.30000       2.2962       99.192       4.9830       11.440    205.09E-6     
             P1     44.04075     22.15839     99.30000       5.1142       99.192       59.057       115.74    0.0026511
             P2     43.01565     26.55045     99.30000       6.1491       99.192       46.038       96.475    0.0019973     
             P3     47.03949     26.55204     99.30000       4.7863       99.192       44.985       91.607    0.0019811
            P4A     39.07058     32.03064     99.30000       3.2588       99.192       5.9219       8.1645    304.07E-6     
            P4B     40.41558     32.03064     99.30000       4.0632       99.192       6.0294       12.743    260.37E-6
            P4C     39.07058     30.84542     99.30000       3.3024       99.192       5.9216       8.1269    304.47E-6     
            P4D     40.41558     30.84542     99.30000       4.0951       99.192       6.0252       12.600    261.67E-6
             S1     30.33087     26.61756     99.30000       1.7589       99.192      -5.4982      -11.568   -238.02E-6     
             S2     35.05519     26.50734     99.30000       3.5333       99.192      -5.4809      -8.6846   -268.90E-6
             S3     39.28202     28.04753     99.30000       2.9180       99.192      -5.4948      -10.455   -250.15E-6     
             S4     44.82770     24.79929     99.30000       1.7666       99.192      -5.4974      -11.347   -240.42E-6
            A-A     47.54020     23.56842     99.30000       3.9489       99.192       19.737       48.208    780.17E-6     
                    48.04020     23.56841     99.30000       5.2846       99.192       53.317       109.24    0.0023407
                    48.54020     23.56840     99.30000       3.7919       99.192       11.831       40.267    341.30E-6     
                    49.04019     23.56839     99.30000       2.4923       99.192     0.076169       4.7560   -47.766E-6
                    49.54019     23.56839     99.30000       1.9184       99.192     0.010297       1.8489   -19.857E-6     
                    50.04019     23.56838     99.30000       1.5633       99.192    0.0029233      0.98194   -10.716E-6
                    50.54018     23.56837     99.30000       1.3164       99.192    0.0011726      0.60689   -6.6651E-6     
                    51.04018     23.56836     99.30000       1.1333       99.192    578.27E-6      0.41166   -4.5354E-6
                    51.54017     23.56836     99.30000      0.99137       99.192    327.28E-6      0.29771   -3.2860E-6     
                    52.04017     23.56835     99.30000      0.87790       99.192    204.04E-6      0.22568   -2.4939E-6
                    52.54017     23.56834     99.30000      0.78495       99.192    136.48E-6      0.17735   -1.9614E-6     
                    53.04016     23.56833     99.30000      0.70732       99.192    96.226E-6      0.14336   -1.5865E-6
                    53.54016     23.56832     99.30000      0.64145       99.192    70.637E-6      0.11853   -1.3123E-6     
                    54.04016     23.56832     99.30000      0.58480       99.192    53.522E-6     0.099822   -1.1056E-6
                    54.54015     23.56831     99.30000      0.53555       99.192    41.594E-6     0.085339          0.0     
                    55.04015     23.56830     99.30000      0.49231       99.192    32.999E-6     0.073876          0.0
                    55.54014     23.56829     99.30000      0.45405       99.192    26.629E-6     0.064630          0.0     
                    56.04014     23.56829     99.30000      0.41996       99.192    21.797E-6     0.057047          0.0
                    56.54014     23.56828     99.30000      0.38939       99.192    18.057E-6     0.050740          0.0     
                    57.04013     23.56827     99.30000      0.36184       99.192    15.113E-6     0.045429          0.0
                    57.54013     23.56826     99.30000      0.33690       99.192    12.761E-6     0.040908          0.0     
                    58.04013     23.56826     99.30000      0.31421       99.192    10.859E-6     0.037024          0.0
                    58.54012     23.56825     99.30000      0.29351       99.192    9.3018E-6     0.033659          0.0     
                    59.04012     23.56824     99.30000      0.27456       99.192    8.0156E-6     0.030722          0.0
                    59.54011     23.56823     99.30000      0.25716       99.192    6.9440E-6     0.028142          0.0     
                    60.04011     23.56822     99.30000      0.24114       99.192    6.0443E-6     0.025862          0.0
                    60.54011     23.56822     99.30000      0.22635       99.192    5.2838E-6     0.023837          0.0     
                    61.04010     23.56821     99.30000      0.21268       99.192    4.6371E-6     0.022030          0.0
                    61.54010     23.56820     99.30000      0.20000       99.192    4.0843E-6     0.020411          0.0     
                    62.04009     23.56819     99.30000      0.18824       99.192    3.6093E-6     0.018953          0.0
                    62.54009     23.56819     99.30000      0.17730       99.192    3.1994E-6     0.017637          0.0     
                    63.04009     23.56818     99.30000      0.16711       99.192    2.8442E-6     0.016445          0.0
                    63.54008     23.56817     99.30000      0.15761       99.192    2.5352E-6     0.015362          0.0     
                    64.04008     23.56816     99.30000      0.14873       99.192    2.2656E-6     0.014375          0.0
                    64.54008     23.56815     99.30000      0.14043       99.192    2.0295E-6     0.013474          0.0     
                    65.04007     23.56815     99.30000      0.13267       99.192    1.8221E-6     0.012648          0.0
                    65.54007     23.56814     99.30000      0.12539       99.192    1.6395E-6     0.011890          0.0     
                    66.04006     23.56813     99.30000      0.11856       99.192    1.4783E-6     0.011193          0.0
                    66.54006     23.56812     99.30000      0.11215       99.192    1.3355E-6     0.010551          0.0     
                    67.04006     23.56812     99.30000      0.10613       99.192    1.2088E-6    0.0099580          0.0
                    67.54005     23.56811     99.30000      0.10046       99.192    1.0961E-6    0.0094094          0.0     
                    68.04005     23.56810     99.30000     0.095135       99.192          0.0    0.0089012          0.0
                    68.54005     23.56809     99.30000     0.090114       99.192          0.0    0.0084295          0.0     
                    69.04004     23.56809     99.30000     0.085383       99.192          0.0    0.0079911          0.0
                    69.54004     23.56808     99.30000     0.080921       99.192          0.0    0.0075831          0.0     
                    70.04003     23.56807     99.30000     0.076710       99.192          0.0    0.0072028          0.0
                    70.54003     23.56806     99.30000     0.072735       99.192          0.0    0.0068479          0.0     
                    71.04003     23.56805     99.30000     0.068980       99.192          0.0    0.0065162          0.0
                    71.54002     23.56805     99.30000     0.065430       99.192          0.0    0.0062059          0.0     
                    72.04002     23.56804     99.30000     0.062073       99.192          0.0    0.0059152          0.0
                    72.54002     23.56803     99.30000     0.058898       99.192          0.0    0.0056426          0.0     
                    73.04001     23.56802     99.30000     0.055892       99.192          0.0    0.0053867          0.0
                    73.54001     23.56802     99.30000     0.053046       99.192          0.0    0.0051462          0.0     
                    74.04000     23.56801     99.30000     0.050350       99.192          0.0    0.0049199          0.0
                    74.54000     23.56800     99.30000     0.047796       99.192          0.0    0.0047069          0.0     
            B-B     27.99200     23.56800     99.30000       3.8875       99.192       16.042       36.724    661.41E-6
                    27.49200     23.56800     99.30000       5.1134       99.192       37.303       79.984    0.0015981     
                    26.99200     23.56800     99.30000       5.1138       99.192       37.312       80.352    0.0015947
                    26.49200     23.56800     99.30000       3.9732       99.192       18.773       42.775    776.25E-6     
                    25.99200     23.56800     99.30000       2.6677       99.192     0.075085       4.4583   -44.531E-6
                    25.49200     23.56800     99.30000       2.1050       99.192    0.0091932       1.7738   -19.096E-6     
                    24.99200     23.56800     99.30000       1.7461       99.192    0.0025228      0.97140   -10.625E-6
                    24.49200     23.56800     99.30000       1.4900       99.192    971.92E-6      0.61602   -6.7798E-6     
                    23.99200     23.56800     99.30000       1.2955       99.192    453.10E-6      0.42624   -4.7058E-6
                    23.49200     23.56800     99.30000       1.1415       99.192    239.23E-6      0.31275   -3.4590E-6     
                    22.99200     23.56800     99.30000       1.0161       99.192    138.06E-6      0.23939   -2.6507E-6
                    22.49200     23.56800     99.30000      0.91178       99.192    85.214E-6      0.18920   -2.0966E-6     
                    21.99200     23.56800     99.30000      0.82348       99.192    55.456E-6      0.15332   -1.6998E-6
                    21.49200     23.56800     99.30000      0.74772       99.192    37.671E-6      0.12674   -1.4058E-6     
                    20.99200     23.56800     99.30000      0.68200       99.192    26.512E-6      0.10650   -1.1816E-6
                    20.49200     23.56800     99.30000      0.62446       99.192    19.223E-6     0.090715   -1.0067E-6     
                    19.99200     23.56800     99.30000      0.57369       99.192    14.295E-6     0.078157          0.0
                    19.49200     23.56800     99.30000      0.52858       99.192    10.866E-6     0.067999          0.0     
                    18.99200     23.56800     99.30000      0.48828       99.192    8.4177E-6     0.059662          0.0
                    18.49200     23.56800     99.30000      0.45209       99.192    6.6306E-6     0.052736          0.0     
                    17.99200     23.56800     99.30000      0.41944       99.192    5.3003E-6     0.046917          0.0
                    17.49200     23.56800     99.30000      0.38987       99.192    4.2927E-6     0.041983          0.0     
                    16.99200     23.56800     99.30000      0.36299       99.192    3.5177E-6     0.037762          0.0
                    16.49200     23.56800     99.30000      0.33848       99.192    2.9130E-6     0.034124          0.0     
                    15.99200     23.56800     99.30000      0.31607       99.192    2.4354E-6     0.030967          0.0
                    15.49200     23.56800     99.30000      0.29552       99.192    2.0538E-6     0.028210          0.0     
                    14.99200     23.56800     99.30000      0.27663       99.192    1.7456E-6     0.025790          0.0
                    14.49200     23.56800     99.30000      0.25923       99.192    1.4944E-6     0.023653          0.0     
                    13.99200     23.56800     99.30000      0.24317       99.192    1.2878E-6     0.021759          0.0
                    13.49200     23.56800     99.30000      0.22831       99.192    1.1166E-6     0.020071          0.0     
                    12.99200     23.56800     99.30000      0.21455       99.192          0.0     0.018563          0.0
                    12.49200     23.56800     99.30000      0.20178       99.192          0.0     0.017209          0.0     
                    11.99200     23.56800     99.30000      0.18991       99.192          0.0     0.015989          0.0
                    11.49200     23.56800     99.30000      0.17887       99.192          0.0     0.014887          0.0     
                    10.99200     23.56800     99.30000      0.16857       99.192          0.0     0.013889          0.0
                    10.49200     23.56800     99.30000      0.15897       99.192          0.0     0.012982          0.0     
                     9.99200     23.56800     99.30000      0.14999       99.192          0.0     0.012155          0.0
                     9.49200     23.56800     99.30000      0.14160       99.192          0.0     0.011399          0.0     
                     8.99200     23.56800     99.30000      0.13374       99.192          0.0     0.010708          0.0
                     8.49200     23.56800     99.30000      0.12638       99.192          0.0     0.010073          0.0     
                     7.99200     23.56800     99.30000      0.11948       99.192          0.0    0.0094894          0.0
                     7.49200     23.56800     99.30000      0.11299       99.192          0.0    0.0089516          0.0     
                     6.99200     23.56800     99.30000      0.10690       99.192          0.0    0.0084550          0.0
                     6.49200     23.56800     99.30000      0.10117       99.192          0.0    0.0079957          0.0     
                     5.99200     23.56800     99.30000     0.095784       99.192          0.0    0.0075702          0.0
                     5.49200     23.56800     99.30000     0.090710       99.192          0.0    0.0071754          0.0     
                     4.99200     23.56800     99.30000     0.085928       99.192          0.0    0.0068083          0.0
                     4.49200     23.56800     99.30000     0.081420       99.192          0.0    0.0064667          0.0     
                     3.99200     23.56800     99.30000     0.077167       99.192          0.0    0.0061482          0.0
                     3.49200     23.56800     99.30000     0.073152       99.192          0.0    0.0058508          0.0     
                     2.99200     23.56800     99.30000     0.069360       99.192          0.0    0.0055729          0.0
                     2.49200     23.56800     99.30000     0.065778       99.192          0.0    0.0053128          0.0     
                     1.99200     23.56800     99.30000     0.062391       99.192          0.0    0.0050691          0.0
                     1.49200     23.56800     99.30000     0.059187       99.192          0.0    0.0048404          0.0     
                     0.99200     23.56800     99.30000     0.056156       99.192          0.0    0.0046256          0.0
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Analysis Options
Analysis: Boussinesq
Global Poisson's ratio: 0.50
Maximum allowable ratio between values of E:  1.5
Horizontal rigid boundary level: 50.00  [m OD]
Stiffness for horizontal displacement calculations: Weighted average 
Using legacy heave correction factor: No
Displacements at load centroids: Yes


Soil ProfilesSoil Profile 1
Layer  Level at   Number of    Youngs Modulus   Poissons Non-linear
         top    intermediate                     ratio     curve   
                displacement                                       
                   levels                                          
                                Top      Btm   
        [mOD]                 [kN/m²]  [kN/m²] 
     1   104.00             6   10000.   10000.  0.20000       None     
     2   103.50             6   25000.   25000.  0.20000       None
     3   102.00            16   24000.   24000.  0.50000       None     
     4   98.000           196   27000.  204600.  0.50000       None


Soil Zones
Zone    Name     X coordinates     Y coordinates       Profile     
                 min      max      min      max   
                 [m]      [m]      [m]      [m]   
    1     Soil  0.00000 75.00000  0.00000 55.00000   Soil Profile 1     
        zone 1                                                          


Load Data
Load      Name                                                     Load position                                                                              Load value          
ref.                 Shape    Orientation       Centre of load       Angle of  Width x  Length y                 Polygon                    Number    Normal       Tangential     
                                  of               (Global)           local x     or                      Coordinates           Rectangle     of     (local z) (local x) (local y)
                                 Plane       X        Y        Z       from     Radius                                          tolerance rectangles                              
                                                            (level)                                                                                                               
                                            [m]      [m]      [m]    [Degrees]   [m]      [m]                 [m]                  [%]                [kN/m²]   [kN/m²]   [kN/m²] 
    1 W1A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (47.5,27.1) (48.5,27.1)           10.000          1    53.600       N/A       N/A     
                                                                                                 (48.5,21) (47.5,21)                                                                   
                                                                                                 (47.5,27.1)                                                                           
    2 W1B           Polygonal  Horizontal      N/A      N/A 99.60000       N/A      N/A      N/A (47.5,35.3) (48.5,35.3)           10.000          1    5.0000       N/A       N/A
                                                                                                 (48.5,27.1) (47.5,27.1)                                                          
                                                                                                 (47.5,35.3)                                                                      
    3 W2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.8,32.6) (44.3,32.6)           10.000          1    58.600       N/A       N/A     
                                                                                                 (44.3,28.8) (43.8,28.8)                                                               
                                                                                                 (43.8,32.6)                                                                           
    4 W3A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (32.5,32.3) (34,32.3)             10.000          1    40.700       N/A       N/A
                                                                                                 (34,20.6) (32.5,20.6)                                                            
                                                                                                 (32.5,32.3)                                                                      
    5 W3B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (36.1,32.3) (37.6,32.3)           10.000          1    40.700       N/A       N/A     
                                                                                                 (37.6,21.5) (36.1,21.5)                                                               
                                                                                                 (36.1,32.3)                                                                           
    6 W4            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.9,35.3) (42.4,35.3)           10.000          1    44.300       N/A       N/A
                                                                                                 (42.4,21.7) (40.9,21.6)                                                          
                                                                                                 (40.9,35.3)                                                                      
    7 W5            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (27.9,32.3) (26.4,32.3)           10.000          1    37.400       N/A       N/A     
                                                                                                 (26.5,21.7) (28,21.7)                                                                 
                                                                                                 (27.9,32.3)                                                                           
    8 W6            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (26.5,21.7) (26.5,20.7)           10.000         21    31.000       N/A       N/A
                                                                                                 (28.2,20.7) (28.2,19.8)                                                          
                                                                                                 (28.9,19.8) (28.9,19.6)                                                          
                                                                                                 (29.4,18.7) (30.4,18.2)                                                          
                                                                                                 (31.4,18.2) (32.4,18.7)                                                          
                                                                                                 (32.9,19.5) (32.9,19.6)                                                          
                                                                                                 (36.8,19.6) (36.8,20.5)                                                          
                                                                                                 (37.6,20.5) (38.2,19.6)                                                          
                                                                                                 (41,19.6) (41.5,20.5)                                                            
                                                                                                 (42.5,20.5) (42.5,21.7)                                                          
                                                                                                 (42.4,21.7) (40.9,21.6)                                                          
                                                                                                 (40.9,21.5) (40.4,20.6)                                                          
                                                                                                 (38.8,20.6) (38.2,21.5)                                                          
                                                                                                 (35.8,21.5) (35.8,20.6)                                                          
                                                                                                 (31.9,20.6) (31.9,19.8)                                                          
                                                                                                 (31.7,19.5) (31.2,19.2)                                                          
                                                                                                 (30.6,19.2) (30.1,19.5)                                                          
                                                                                                 (29.9,19.9) (29.9,20.8)                                                          
                                                                                                 (29.2,20.8) (29.2,21.7)                                                          
                                                                                                 (26.5,21.7)                                                                      
    9 W7            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (26.4,33.3) (28.5,33.3)           10.000          5    40.000       N/A       N/A     
                                                                                                 (29.1,34.3) (32.6,34.3)                                                               
                                                                                                 (33.2,33.3) (36.6,33.3)                                                               
                                                                                                 (36.6,36.3) (42.4,36.3)                                                               
                                                                                                 (42.4,35.3) (37.6,35.3)                                                               
                                                                                                 (37.6,32.3) (32.5,32.3)                                                               
                                                                                                 (31.9,33.3) (29.7,33.3)                                                               
                                                                                                 (29.1,32.3) (26.4,32.3)                                                               
                                                                                                 (26.4,33.3)                                                                           
   10 W8A           Polygonal  Horizontal      N/A      N/A 99.60000       N/A      N/A      N/A (42.4,36.3) (48.5,36.3)           10.000          1    30.700       N/A       N/A
                                                                                                 (48.5,35.3) (42.4,35.3)                                                          
                                                                                                 (42.4,36.3)                                                                      
   11 W8B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (42.5,21.7) (47.5,21.7)           10.000          1    5.0000       N/A       N/A     
                                                                                                 (47.5,20.7) (42.5,20.7)                                                               
                                                                                                 (42.5,21.7)                                                                           
   12 P1            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.5,22.7) (44.5,22.7)           10.000          1    65.000       N/A       N/A
                                                                                                 (44.5,21.7) (43.5,21.7)                                                          
                                                                                                 (43.5,22.7)                                                                      
   13 P2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (43.6,27.2) (43.6,26)             10.000          1    51.700       N/A       N/A     
                                                                                                 (42.4,25.9) (42.4,27.1)                                                               
                                                                                                 (43.6,27.2)                                                                           
   14 P3            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (47.5,27.1) (47.5,26.1)           10.000          1    50.700       N/A       N/A
                                                                                                 (46.5,26.1) (46.5,27.1)                                                          
                                                                                                 (47.5,27.1)                                                                      
   15 P4A           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (38.8,32.3) (39.3,32.3)           10.000          1    12.000       N/A       N/A     
                                                                                                 (39.3,31.8) (38.8,31.8)                                                               
                                                                                                 (38.8,32.3)                                                                           
   16 P4B           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.2,32.3) (40.7,32.3)           10.000          1    12.000       N/A       N/A
                                                                                                 (40.7,31.8) (40.2,31.8)                                                          
                                                                                                 (40.2,32.3)                                                                      
   17 P4C           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (38.8,31.1) (39.3,31.1)           10.000          1    12.000       N/A       N/A     
                                                                                                 (39.3,30.6) (38.8,30.6)                                                               
                                                                                                 (38.8,31.1)                                                                           
   18 P4D           Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (40.2,31.1) (40.7,31.1)           10.000          1    12.000       N/A       N/A
                                                                                                 (40.7,30.6) (40.2,30.6)                                                          
                                                                                                 (40.2,31.1)                                                                      
   19 S1            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (27.9,32.3) (29.1,32.3)           10.000         11   -5.5000       N/A       N/A     
                                                                                                 (29.7,33.3) (31.9,33.3)                                                               
                                                                                                 (32.5,32.3) (32.5,20.6)                                                               
                                                                                                 (31.9,20.6) (31.9,19.8)                                                               
                                                                                                 (31.7,19.5) (31.2,19.2)                                                               
                                                                                                 (30.6,19.2) (30.1,19.5)                                                               
                                                                                                 (29.9,19.9) (29.9,20.8)                                                               
                                                                                                 (29.2,20.8) (29.2,21.7)                                                               
                                                                                                 (28,21.7) (27.9,32.3)                                                                 
   20 S2            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (34,32.3) (36.1,32.3)             10.000          2   -5.5000       N/A       N/A
                                                                                                 (36.1,21.5) (35.8,21.5)                                                          
                                                                                                 (35.8,20.6) (34,20.6)                                                            
                                                                                                 (34,32.3)                                                                        
   21 S3            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (37.6,35.3) (40.9,35.3)           10.000          5   -5.5000       N/A       N/A     
                                                                                                 (40.9,21.6) (40.9,21.5)                                                               
                                                                                                 (40.4,20.6) (38.8,20.6)                                                               
                                                                                                 (38.2,21.5) (37.6,21.5)                                                               
                                                                                                 (37.6,32.3) (37.6,35.3)                                                               
   22 S4            Polygonal  Horizontal      N/A      N/A 99.30000       N/A      N/A      N/A (42.4,28.8) (44.2,28.8)           10.000          3   -5.5000       N/A       N/A
                                                                                                 (44.2,28.2) (44.5,28.2)                                                          
                                                                                                 (44.5,27.2) (47.5,27.3)                                                          
                                                                                                 (47.5,21.7) (42.5,21.7)                                                          
                                                                                                 (42.4,21.7) (42.4,28.8)                                                          
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Load      Name                                                     Load position                                                                              Load value          
ref.                 Shape    Orientation       Centre of load       Angle of  Width x  Length y                 Polygon                    Number    Normal       Tangential     
                                  of               (Global)           local x     or                      Coordinates           Rectangle     of     (local z) (local x) (local y)
                                 Plane       X        Y        Z       from     Radius                                          tolerance rectangles                              
                                                            (level)                                                                                                               
                                            [m]      [m]      [m]    [Degrees]   [m]      [m]                 [m]                  [%]                [kN/m²]   [kN/m²]   [kN/m²] Polygonal Loads' Rectangles
 No.   Centre of load   Angle of  Width x  Depth y 
         X        Y      local x                   
                          from                     
                        global X                   
        [m]      [m]    [Degrees]   [m]      [m]   
Load 1 : W1A                                       
(Edge 2 optimal)                                        
    1 48.01760 24.01260   0.23998  0.93094   6.0790
Load 2 : W1B                                            
(Edge 2 optimal)                                   
    1 48.01760 31.16840 -0.017972  0.95382   8.2327     
Load 3 : W2                                        
(Edge 2 optimal)                                        
    1 44.04860 30.72060       0.0  0.53000   3.8134
Load 4 : W3A                                            
(Edge 2 optimal)                                   
    1 33.25480 26.43020       0.0   1.5000   11.722     
Load 5 : W3B                                       
(Edge 2 optimal)                                        
    1 36.88060 26.89550       0.0   1.5000   10.791
Load 6 : W4                                             
(Edge 2 optimal)                                   
    1 41.65549 28.46389   0.25210   1.4880   13.632     
Load 7 : W5                                        
(Edge 2 optimal)                                        
    1 27.21551 26.97740   -89.561   10.601   1.5000
Load 8 : W6                                             
(Edge 1 optimal)                                   
    1 27.83944 21.21426   -89.561  0.91967   2.6594     
    2 28.18686 20.71585   -89.561 0.071845   3.3466
    3 29.01460 20.29655   -89.561  0.77544   1.6910     
    4 29.03580 19.84011   -89.561  0.13773   1.7335
    5 29.42471 19.70208   -89.561  0.13370   1.1293     
    6 29.49626 19.55300   -89.561  0.16555   1.1704
    7 29.62920 19.40301   -89.561  0.13647   1.2503     
    8 29.79314 19.26780   -89.561  0.13647   1.4101
    9 30.90943 18.97075   -89.561  0.46605   3.2664     
   10 30.91959 18.63225   -89.561  0.16883   2.6225
   11 30.91603 18.46339   -89.561  0.16883   2.0122     
   12 30.91246 18.29453   -89.561  0.16883   1.4018
   13 39.59349 20.03310   -89.561  0.89925   3.3392     
   14 41.74243 21.55655   -89.561  0.17822   1.6019
   15 41.61067 21.02192   -89.561  0.88900   1.8697     
   16 37.11598 21.03573   -89.561  0.91173   2.7258
   17 34.31766 20.15920   -89.561  0.64424   4.8703     
   18 34.27783 19.70843   -89.561  0.25666   4.9495
   19 32.27695 19.50525   -89.561 0.050412   1.1801     
   20 32.18001 19.41286   -89.561  0.13288   1.2605
   21 32.01735 19.27872   -89.561  0.13288   1.4213     
Load 9 : W7                                        
(Edge 13 optimal)                                       
    1 27.89378 32.77622    90.055  0.98329   2.9455
    2 34.92282 32.78269    90.055  0.97885   5.4146     
    3 37.12867 34.28383    90.055   1.9848   1.0000
    4 39.49836 35.77802    90.055  0.99904   5.7422     
    5 30.84502 33.77815    90.055  0.97885   4.0995
Load 10 : W8A                                           
(Edge 2 optimal)                                   
    1 45.43265 35.78265  0.044892   6.1255  0.99990     
Load 11 : W8B                                      
(Edge 2 optimal)                                        
    1 45.04202 21.16212   0.22143   4.9939   1.0013
Load 12 : P1                                            
(Edge 2 optimal)                                   
    1 44.04075 22.15839   0.25242   1.0000   1.0000     
Load 13 : P2                                       
(Edge 2 optimal)                                        
    1 43.01565 26.55045   -89.747   1.2000   1.2000
Load 14 : P3                                            
(Edge 2 optimal)                                   
    1 47.03949 26.55204   -89.986   1.0000   1.0000     
Load 15 : P4A                                      
(Edge 2 optimal)                                        
    1 39.07058 32.03064       0.0  0.50000  0.50000
Load 16 : P4B                                           
(Edge 2 optimal)                                   
    1 40.41558 32.03064       0.0  0.50000  0.50000     
Load 17 : P4C                                      
(Edge 2 optimal)                                        
    1 39.07058 30.84542       0.0  0.50000  0.50000
Load 18 : P4D                                           
(Edge 2 optimal)                                   
    1 40.41558 30.84542       0.0  0.50000  0.50000     
Load 19 : S1                                       
(Edge 2 optimal)                                        
    1 28.54023 26.98242   0.27496   1.1190   10.602
    2 29.41658 26.78902   0.27496  0.54388   12.049     
    3 29.75878 27.01709   0.27496  0.14270   12.505
    4 29.96574 26.48069   0.27496  0.26607   13.578     
    5 30.34282 26.30500   0.27496  0.48638   13.929
    6 30.86887 26.23766   0.27496  0.56508   14.064     
    7 31.39479 26.30500   0.27496  0.48738   13.929
    8 31.74425 26.45811   0.27496  0.21299   13.623     
    9 31.90445 26.91935   0.27496  0.10462   12.700
   10 32.21661 26.69874   0.27496  0.51758   12.259     
   11 32.49064 29.38455   0.27496 0.056251   5.9088
Load 20 : S2                                            
(Edge 2 optimal)                                   
    1 34.87886 26.43019       0.0   1.7481   11.722     
    2 35.94195 26.89548       0.0  0.37722   10.791
Load 21 : S3                                            
(Edge 2 optimal)                                   
    1 39.27199 26.96788   -90.000   10.646   3.2828     
    2 39.28606 21.57240   -90.000  0.14480   3.3110
    3 39.58704 21.23885   -90.000  0.44485   2.4443     
    4 39.58632 20.79400   -90.000  0.44485   1.9164
    5 39.25326 33.78383   -90.000   2.9858   3.2482     
Load 22 : S4                                       
(Edge 9 optimal)                                        
    1 44.98335 24.45505    90.014   5.5637   5.1133
    2 43.43636 27.72430    90.014  0.97555   2.0539     
    3 43.29443 28.51287    90.014  0.60153   1.7784


Displacement Data
                        Direction                Line/Line for extrusion                No. of intrvls           No. of intrvls             Show  
Ref.   Type     Name       of            First point                Second point            across     Extrusion     along      Calculate Detailed
                        Extrusion    X        Y     Z(level)    X        Y     Z(level) extrusion/line   Depth     extrusion              results 
                                    [m]      [m]      [m]      [m]      [m]      [m]                      [m]                                     
    1   Line        A-A       N/A 47.54020 23.56842 99.30000 74.54000 23.56800 99.30000             54       N/A            N/A       Yes      Yes     
    2   Line        B-B       N/A 27.99200 23.56800 99.30000  0.99200 23.56800 99.30000             54       N/A            N/A       Yes      Yes


RESULTS FOR GRIDS


Analysis: Boussinesq
Global Poisson's ratio: 0.50
Horizontal rigid boundary level: 50.00  [m OD]


The maximum displacement difference between the Boussinesq method (2.8513mm) and the Mindlin method (2.8312mm)     
occurs at point X = 44.04860m, Y = 30.72060m, level = 99.300mOD, and is 0.020087mm.                                


     Name                      Location                Displacement                      Stresses                      
                     X            Y         Z[Level]        Z        Calc Level  Vert Stress   Sum Princ   Vert Strain 
                    [m]          [m]         [mOD]         [mm]        [mOD]       [kN/m²]      [kN/m²]        [-]     
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     Name                      Location                Displacement                      Stresses                      
                     X            Y         Z[Level]        Z        Calc Level  Vert Stress   Sum Princ   Vert Strain 
                    [m]          [m]         [mOD]         [mm]        [mOD]       [kN/m²]      [kN/m²]        [-]     


            W1A     48.01789     24.01332     99.30000       2.7521       99.192       53.319       136.61    486.38E-6     
            W1B     48.01711     31.16983     99.60000      0.76407       99.486       4.9727       12.809    43.945E-6
             W2     44.04860     30.72060     99.30000       2.8513       99.192       57.193       133.58    791.56E-6     
            W3A     33.25480     26.43020     99.30000       3.1633       99.192       40.643       110.43    239.63E-6
            W3B     36.88060     26.89550     99.30000       3.2945       99.192       40.643       110.58    236.45E-6     
             W4     41.65545     28.46388     99.30000       3.4955       99.192       44.239       120.66    251.23E-6
             W5     27.21542     26.97914     99.30000       2.6749       99.192       37.350       101.53    219.11E-6     
             W6     34.36411     20.24498     99.30000       2.3768       99.192       30.468       77.502    289.60E-6
             W7     34.59155     33.98591     99.30000       1.5390       99.192     0.028295       4.3488   -88.831E-6     
            W8A     45.43255     35.78265     99.60000       2.0340       99.486       30.554       78.777    268.41E-6
            W8B     45.04402     21.16219     99.30000       1.0004       99.192       4.9830       14.300    13.528E-6     
             P1     44.04075     22.15839     99.30000       2.6001       99.192       59.057       144.68    676.95E-6
             P2     43.01565     26.55045     99.30000       3.0878       99.192       46.038       120.59    365.03E-6     
             P3     47.03949     26.55204     99.30000       2.4157       99.192       44.985       114.51    425.95E-6
            P4A     39.07058     32.03064     99.30000       1.4054       99.192       5.9219       10.206    157.50E-6     
            P4B     40.41558     32.03064     99.30000       1.8521       99.192       6.0294       15.929    44.992E-6
            P4C     39.07058     30.84542     99.30000       1.4213       99.192       5.9216       10.159    158.46E-6     
            P4D     40.41558     30.84542     99.30000       1.8620       99.192       6.0252       15.751    48.436E-6
             S1     30.33087     26.61756     99.30000      0.62735       99.192      -5.4982      -14.459   -42.398E-6     
             S2     35.05519     26.50734     99.30000       1.5245       99.192      -5.4809      -10.856   -116.39E-6
             S3     39.28202     28.04753     99.30000       1.1911       99.192      -5.4948      -13.069   -71.153E-6     
             S4     44.82770     24.79929     99.30000      0.64682       99.192      -5.4974      -14.184   -48.096E-6
            A-A     47.54020     23.56842     99.30000       1.9355       99.192       19.737       60.260   -21.847E-6     
                    48.04020     23.56841     99.30000       2.7299       99.192       53.317       136.55    487.46E-6
                    48.54020     23.56840     99.30000       1.8506       99.192       11.831       50.333   -309.20E-6     
                    49.04019     23.56839     99.30000       1.1283       99.192     0.076169       5.9450   -119.09E-6
                    49.54019     23.56839     99.30000      0.82055       99.192     0.010297       2.3112   -47.506E-6     
                    50.04019     23.56838     99.30000      0.63699       99.192    0.0029233       1.2274   -25.389E-6
                    50.54018     23.56837     99.30000      0.51309       99.192    0.0011726      0.75862   -15.731E-6     
                    51.04018     23.56836     99.30000      0.42342       99.192    578.27E-6      0.51457   -10.684E-6
                    51.54017     23.56836     99.30000      0.35550       99.192    327.28E-6      0.37213   -7.7323E-6     
                    52.04017     23.56835     99.30000      0.30233       99.192    204.04E-6      0.28210   -5.8642E-6
                    52.54017     23.56834     99.30000      0.25966       99.192    136.48E-6      0.22168   -4.6099E-6     
                    53.04016     23.56833     99.30000      0.22470       99.192    96.226E-6      0.17920   -3.7273E-6
                    53.54016     23.56832     99.30000      0.19560       99.192    70.637E-6      0.14817   -3.0824E-6     
                    54.04016     23.56832     99.30000      0.17102       99.192    53.522E-6      0.12478   -2.5962E-6
                    54.54015     23.56831     99.30000      0.15002       99.192    41.594E-6      0.10667   -2.2198E-6     
                    55.04015     23.56830     99.30000      0.13190       99.192    32.999E-6     0.092345   -1.9218E-6
                    55.54014     23.56829     99.30000      0.11614       99.192    26.629E-6     0.080787   -1.6814E-6     
                    56.04014     23.56829     99.30000      0.10233       99.192    21.797E-6     0.071309   -1.4842E-6
                    56.54014     23.56828     99.30000     0.090146       99.192    18.057E-6     0.063425   -1.3202E-6     
                    57.04013     23.56827     99.30000     0.079343       99.192    15.113E-6     0.056786   -1.1821E-6
                    57.54013     23.56826     99.30000     0.069718       99.192    12.761E-6     0.051135   -1.0645E-6     
                    58.04013     23.56826     99.30000     0.061108       99.192    10.859E-6     0.046280          0.0
                    58.54012     23.56825     99.30000     0.053377       99.192    9.3018E-6     0.042074          0.0     
                    59.04012     23.56824     99.30000     0.046414       99.192    8.0156E-6     0.038402          0.0
                    59.54011     23.56823     99.30000     0.040126       99.192    6.9440E-6     0.035177          0.0     
                    60.04011     23.56822     99.30000     0.034432       99.192    6.0443E-6     0.032328          0.0
                    60.54011     23.56822     99.30000     0.029267       99.192    5.2838E-6     0.029797          0.0     
                    61.04010     23.56821     99.30000     0.024573       99.192    4.6371E-6     0.027538          0.0
                    61.54010     23.56820     99.30000     0.020299       99.192    4.0843E-6     0.025513          0.0     
                    62.04009     23.56819     99.30000     0.016403       99.192    3.6093E-6     0.023692          0.0
                    62.54009     23.56819     99.30000     0.012847       99.192    3.1994E-6     0.022047          0.0     
                    63.04009     23.56818     99.30000    0.0095992       99.192    2.8442E-6     0.020557          0.0
                    63.54008     23.56817     99.30000    0.0066294       99.192    2.5352E-6     0.019203          0.0     
                    64.04008     23.56816     99.30000    0.0039126       99.192    2.2656E-6     0.017969          0.0
                    64.54008     23.56815     99.30000    0.0014258       99.192    2.0295E-6     0.016842          0.0     
                    65.04007     23.56815     99.30000   -850.98E-6       99.192    1.8221E-6     0.015810          0.0
                    65.54007     23.56814     99.30000   -0.0029360       99.192    1.6395E-6     0.014863          0.0     
                    66.04006     23.56813     99.30000   -0.0048453       99.192    1.4783E-6     0.013992          0.0
                    66.54006     23.56812     99.30000   -0.0065937       99.192    1.3355E-6     0.013189          0.0     
                    67.04006     23.56812     99.30000   -0.0081941       99.192    1.2088E-6     0.012447          0.0
                    67.54005     23.56811     99.30000   -0.0096586       99.192    1.0961E-6     0.011762          0.0     
                    68.04005     23.56810     99.30000    -0.010998       99.192          0.0     0.011126          0.0
                    68.54005     23.56809     99.30000    -0.012222       99.192          0.0     0.010537          0.0     
                    69.04004     23.56809     99.30000    -0.013339       99.192          0.0    0.0099889          0.0
                    69.54004     23.56808     99.30000    -0.014358       99.192          0.0    0.0094789          0.0     
                    70.04003     23.56807     99.30000    -0.015286       99.192          0.0    0.0090035          0.0
                    70.54003     23.56806     99.30000    -0.016130       99.192          0.0    0.0085599          0.0     
                    71.04003     23.56805     99.30000    -0.016896       99.192          0.0    0.0081453          0.0
                    71.54002     23.56805     99.30000    -0.017590       99.192          0.0    0.0077573          0.0     
                    72.04002     23.56804     99.30000    -0.018217       99.192          0.0    0.0073940          0.0
                    72.54002     23.56803     99.30000    -0.018782       99.192          0.0    0.0070532          0.0     
                    73.04001     23.56802     99.30000    -0.019290       99.192          0.0    0.0067333          0.0
                    73.54001     23.56802     99.30000    -0.019744       99.192          0.0    0.0064327          0.0     
                    74.04000     23.56801     99.30000    -0.020148       99.192          0.0    0.0061499          0.0
                    74.54000     23.56800     99.30000    -0.020507       99.192          0.0    0.0058836          0.0     
            B-B     27.99200     23.56800     99.30000       1.8659       99.192       16.042       45.905    46.254E-6
                    27.49200     23.56800     99.30000       2.5808       99.192       37.303       99.980    248.50E-6     
                    26.99200     23.56800     99.30000       2.5886       99.192       37.312       100.44    239.53E-6
                    26.49200     23.56800     99.30000       1.9397       99.192       18.773       53.469    59.369E-6     
                    25.99200     23.56800     99.30000       1.2013       99.192     0.075085       5.5729   -111.41E-6
                    25.49200     23.56800     99.30000      0.90147       99.192    0.0091932       2.2172   -45.617E-6     
                    24.99200     23.56800     99.30000      0.71694       99.192    0.0025228       1.2142   -25.139E-6
                    24.49200     23.56800     99.30000      0.58892       99.192    971.92E-6      0.77002   -15.981E-6     
                    23.99200     23.56800     99.30000      0.49393       99.192    453.10E-6      0.53280   -11.072E-6
                    23.49200     23.56800     99.30000      0.42034       99.192    239.23E-6      0.39093   -8.1295E-6     
                    22.99200     23.56800     99.30000      0.36157       99.192    138.06E-6      0.29924   -6.2256E-6
                    22.49200     23.56800     99.30000      0.31356       99.192    85.214E-6      0.23650   -4.9219E-6     
                    21.99200     23.56800     99.30000      0.27363       99.192    55.456E-6      0.19165   -3.9892E-6
                    21.49200     23.56800     99.30000      0.23994       99.192    37.671E-6      0.15843   -3.2983E-6     
                    20.99200     23.56800     99.30000      0.21119       99.192    26.512E-6      0.13313   -2.7718E-6
                    20.49200     23.56800     99.30000      0.18640       99.192    19.223E-6      0.11339   -2.3612E-6     
                    19.99200     23.56800     99.30000      0.16486       99.192    14.295E-6     0.097696   -2.0344E-6
                    19.49200     23.56800     99.30000      0.14601       99.192    10.866E-6     0.084998   -1.7701E-6     
                    18.99200     23.56800     99.30000      0.12942       99.192    8.4177E-6     0.074578   -1.5532E-6
                    18.49200     23.56800     99.30000      0.11473       99.192    6.6306E-6     0.065920   -1.3729E-6     
                    17.99200     23.56800     99.30000      0.10168       99.192    5.3003E-6     0.058647   -1.2215E-6
                    17.49200     23.56800     99.30000     0.090025       99.192    4.2927E-6     0.052478   -1.0930E-6     
                    16.99200     23.56800     99.30000     0.079587       99.192    3.5177E-6     0.047202          0.0
                    16.49200     23.56800     99.30000     0.070208       99.192    2.9130E-6     0.042655          0.0     
                    15.99200     23.56800     99.30000     0.061758       99.192    2.4354E-6     0.038708          0.0
                    15.49200     23.56800     99.30000     0.054125       99.192    2.0538E-6     0.035263          0.0     
                    14.99200     23.56800     99.30000     0.047215       99.192    1.7456E-6     0.032237          0.0
                    14.49200     23.56800     99.30000     0.040949       99.192    1.4944E-6     0.029566          0.0     
                    13.99200     23.56800     99.30000     0.035255       99.192    1.2878E-6     0.027198          0.0
                    13.49200     23.56800     99.30000     0.030074       99.192    1.1166E-6     0.025089          0.0     
                    12.99200     23.56800     99.30000     0.025353       99.192          0.0     0.023203          0.0
                    12.49200     23.56800     99.30000     0.021047       99.192          0.0     0.021511          0.0     
                    11.99200     23.56800     99.30000     0.017114       99.192          0.0     0.019987          0.0
                    11.49200     23.56800     99.30000     0.013519       99.192          0.0     0.018609          0.0     
                    10.99200     23.56800     99.30000     0.010231       99.192          0.0     0.017361          0.0
                    10.49200     23.56800     99.30000    0.0072224       99.192          0.0     0.016227          0.0     
                     9.99200     23.56800     99.30000    0.0044672       99.192          0.0     0.015193          0.0
                     9.49200     23.56800     99.30000    0.0019435       99.192          0.0     0.014249          0.0     
                     8.99200     23.56800     99.30000   -368.45E-6       99.192          0.0     0.013385          0.0
                     8.49200     23.56800     99.30000   -0.0024867       99.192          0.0     0.012591          0.0     
                     7.99200     23.56800     99.30000   -0.0044274       99.192          0.0     0.011862          0.0
                     7.49200     23.56800     99.30000   -0.0062051       99.192          0.0     0.011189          0.0     
                     6.99200     23.56800     99.30000   -0.0078329       99.192          0.0     0.010569          0.0
                     6.49200     23.56800     99.30000   -0.0093228       99.192          0.0    0.0099947          0.0     
                     5.99200     23.56800     99.30000    -0.010686       99.192          0.0    0.0094628          0.0
                     5.49200     23.56800     99.30000    -0.011932       99.192          0.0    0.0089692          0.0     
                     4.99200     23.56800     99.30000    -0.013069       99.192          0.0    0.0085104          0.0
                     4.49200     23.56800     99.30000    -0.014107       99.192          0.0    0.0080833          0.0     
                     3.99200     23.56800     99.30000    -0.015052       99.192          0.0    0.0076852          0.0
                     3.49200     23.56800     99.30000    -0.015912       99.192          0.0    0.0073135          0.0     
                     2.99200     23.56800     99.30000    -0.016693       99.192          0.0    0.0069661          0.0
                     2.49200     23.56800     99.30000    -0.017400       99.192          0.0    0.0066410          0.0     
                     1.99200     23.56800     99.30000    -0.018040       99.192          0.0    0.0063363          0.0
                     1.49200     23.56800     99.30000    -0.018616       99.192          0.0    0.0060505          0.0     
                     0.99200     23.56800     99.30000    -0.019134       99.192          0.0    0.0057821          0.0
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