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1.0 NON-TECHNICAL SUMMARY 

1.1. CampbellReith was instructed by London Borough of Camden, (LBC) to carry out an audit on 

the Basement Impact Assessment submitted as part of the Planning Submission documentation 

for Camden Goods Yard – Morrisons Supermarket at Chalk Farm Road (planning reference 

2017/3847/P).  The basement is considered to fall within Category C as defined by the Terms of 

Reference. 

1.2. The Audit reviewed the Basement Impact Assessment for potential impact on land stability and 

local ground and surface water conditions arising from basement development in accordance 

with LBC’s policies and technical procedures. 

1.3. CampbellReith was able to access LBC’s Planning Portal and gain access to the latest revision of 

submitted documentation and reviewed it against an agreed audit check list. 

1.4. The BIA and Flood Risk Assessment were prepared by a well-known firm of engineering 

consultants, and the authors possessed the required qualifications to comply with CPG4 

requirements. 

1.5. Detailed site investigation and groundwater monitoring are required, however, it is accepted 

that there are no significant impacts on groundwater flow. 

1.6. It is accepted that the flood risk is low. Mitigation measures are being proposed to reduce the 

impact of the development, on the surface water. 

1.7. It is accepted that the main impact, resultant from the proposed basement, is the structural 

instability to the nearby structures. A ground movement assessment and damage assessment 

have been provided predicting no worse than Category 1 damage. A movement monitoring 

strategy during excavation and construction is being proposed and should be detailed in a BCP. 

1.8. It is accepted that the development will not impact on the area ground water. 

1.9. Queries and requests for information are described in Section 4 and summarised in Appendix 2. 

Subject to the completion of satisfactory Basement Construction Plan, it is confirmed that the 

BIA complies with the requirements of CPG4. 
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2.0 INTRODUCTION 

2.1. CampbellReith was instructed by London Borough of Camden (LBC) in July 2017 to carry out a 

Category C Audit on the Basement Impact Assessment (BIA) submitted as part of the Planning 

Submission documentation for Camden Goods Yard – Morrisons Supermarket at Chalk Farm 

Road (planning reference 2017/3847/P). 

2.2. The Audit was carried out in accordance with the Terms of Reference set by LBC.  It reviewed 

the Basement Impact Assessment for potential impact on land stability and local ground and 

surface water conditions arising from basement development. 

2.3. A BIA is required for all planning applications with basements in Camden in general accordance 

with policies and technical procedures contained within 

 Guidance for Subterranean Development (GSD).  Issue 01.  November 2010.  Ove Arup & 

Partners. 

 Camden Planning Guidance (CPG) 4:  Basements and Lightwells. 

2.4. The BIA should demonstrate that schemes: 

a) maintain the structural stability of the building and neighbouring properties; 

b) avoid adversely affecting drainage and run off or causing other damage to the water 

environment;   

c) avoid cumulative impacts upon structural stability or the water environment in the local 

area, and; 

d) evaluate the impacts of the proposed basement considering the issues of hydrology, 

hydrogeology and land stability via the process described by the GSD and to make 

recommendations for the detailed design. 

2.5. LBC’s Audit Instruction described the planning proposal as “Mixed use redevelopment involving 

3 buildings up to 9 storeys atop a basement-level supermarket and associated servicing area 

and parking for 300 cars. First level of basement/excavation to comprise c.6m excavation 

across 20000sqm footprint. Lower level basement to comprise excavation to c.10m across 

4400sqm of footprint”.  
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2.6. CampbellReith accessed LBC’s Planning Portal on 7 July 2017 and gained access to the following 

relevant documents for audit purposes:  

 Basement Impact Assessment Report (BIA), AECOM (ref. 60493836/GEO/DOC/BIA/001), 

rev. 04, September 2017 

 Flood Risk Assessment and Drainage Strategy, AECOM, rev.5, June 2017 

 Statement of Community Involvement, MORRISONS/BARRATT LONDON, July 2017 

 Construction Management Plan, BARRATT LONDON, rev. C, June 2017 

 Pre-development Arboricultural Survey, MIDDLEMARCH ENVIRONMENTAL (ref. RT-MME-

122107-01) rev. E, June 2017 

 Arboricultural Impact Assessment, MIDDLEMARCH ENVIRONMENTAL (ref. RT-MME-

122107-02) rev. B, June 2017 

 Masterplan Drawings consisting of 

o Floor Plans (drawings 1095_00_07_098 to 114 rev. P1) 

o Demolition Plans (drawing 1095_00_07_002 rev. P1) 

o Demolition Elevations (drawing 1095_00_07_003 rev. P1) 

o Lower Ground Floor Plans (drawings 1095_00_07_115 to 118 rev. P1) 

o Site Location (drawing 1095_00_07_001 rev. P1) 

o Section (drawings 1095_00_07_300 to 303 rev. P1) 

o Surface Water Drainage Strategy (sheet 1040 rev. P4) 

2.7. Subsequent to the initial audit, supplementary information was issued in response to the 

queries raised (listed below). This updated audit report considers that supplementary 

information. 

 Basement Impact Assessment Report, AECOM (ref. 60493836/GEO/DOC/BIA/001), rev. 

05, November 2017 

 Flood Risk Assessment and Drainage Strategy, AECOM, rev. 5, October 2017. 

 Site groundwater characteristics, (2 pages), AECOM, October 2017. 
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3.0 BASEMENT IMPACT ASSESSMENT AUDIT CHECK LIST 

Item Yes/No/NA Comment 

Are BIA Author(s) credentials satisfactory?  

 

Yes Revised BIA, Page 6. 

Is data required by Cl.233 of the GSD presented? 

 

No Work programme provided is illegible. 

 

Does the description of the proposed development include all aspects 

of temporary and permanent works which might impact upon geology, 

hydrogeology and hydrology? 
 

Yes  

Are suitable plan/maps included?  
 

Yes  

Do the plans/maps show the whole of the relevant area of study and 
do they show it in sufficient detail? 

 

Yes Provided in supplementary information. 

Land Stability Screening:   

Have appropriate data sources been consulted?  

Is justification provided for ‘No’ answers? 

Yes Provided in revised BIA. 

Hydrogeology Screening: 

Have appropriate data sources been consulted? 
Is justification provided for ‘No’ answers? 

 

Yes Provided in revised BIA. 

Hydrology Screening: 

Have appropriate data sources been consulted? 

Is justification provided for ‘No’ answers? 
 

Yes Provided in revised BIA. 

Is a conceptual model presented?  
 

Yes  

Land Stability Scoping Provided? 
Is scoping consistent with screening outcome?  

 

Yes  
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Item Yes/No/NA Comment 

Hydrogeology Scoping Provided? 
Is scoping consistent with screening outcome? 

 

Yes  

Hydrology Scoping Provided? 

Is scoping consistent with screening outcome? 
 

Yes  

Is factual ground investigation data provided? 

 

Yes  

Is monitoring data presented?  

 

Yes  

Is the ground investigation informed by a desk study? 

 

Yes  

 

Has a site walkover been undertaken? 

 

Yes  

Is the presence/absence of adjacent or nearby basements confirmed? 

 

Yes  

Is a geotechnical interpretation presented? 

 

Yes  

Does the geotechnical interpretation include information on retaining 

wall design?  

Yes  

Are reports on other investigations required by screening and scoping 

presented?  

Yes  

Are the baseline conditions described, based on the GSD?  Yes  

Do the base line conditions consider adjacent or nearby basements? 

 

Yes  

Is an Impact Assessment provided? 

 

Yes  

Are estimates of ground movement and structural impact presented? 

 

Yes 
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Item Yes/No/NA Comment 

Is the Impact Assessment appropriate to the matters identified by 
screen and scoping? 

 

Yes  

Has the need for mitigation been considered and are appropriate 

mitigation methods incorporated in the scheme? 

Yes  

Has the need for monitoring during construction been considered? 
 

Yes  

Have the residual (after mitigation) impacts been clearly identified? 
 

Yes  

Has the scheme demonstrated that the structural stability of the 
building and neighbouring properties and infrastructure will be 

maintained? 
 

Yes  

Has the scheme avoided adversely affecting drainage and run-off or 

causing other damage to the water environment? 

Yes Updated Flood Risk Assessment and Drainage Strategy 

Has the scheme avoided cumulative impacts upon structural stability 
or the water environment in the local area? 

Yes  

Does report state that damage to surrounding buildings will be no 
worse than Burland Category 2? 

Yes  

Are non-technical summaries provided? 

 

No  



 
Camden Goods Yard  
BIA – Audit 

 

ASPemb12466-88 -081117 Camden Goods Yard - F1.doc                   Date:  November 2017                            Status:  F1                     7 

4.0 DISCUSSION 

4.1. The proposed basement is part of a mixed use redevelopment involving new buildings up to 

nine storeys on the top of a two storey basement. The two storey basement contains, at lower 

ground level, a supermarket, associated servicing areas and a car park. The car park is 

extended down to the second basement level. The first basement level footprint is 

approximately three times the size of the lower level basement. In terms of excavation, the first 

level comprises c.6.5m excavation across 20000sqm of the footprint of the building and the 

lower level basement comprises excavation to c.10m across 4400sqm of the footprint. 

4.2. The Basement Impact Assessment (BIA) has been carried out by a well-known firm of 

engineering consultants, AECOM, and the qualifications of the individuals concerned in its 

production are as required by the Camden Planning Guidance CPG4. 

4.3. The BIA includes Land Stability, Hydrogeology, Hydrogeology and Hydrology screening and 

scoping, relevant investigations and impact assessments as defined and required in the LBC 

Planning Guidance document “Basements and Lightwells CPG4”. 

4.4. The basement proposal neighbours two listed buildings at c.18m at the closest point. 

4.5. As specified in point 1.4 of the BIA report, a site walkover was carried out, as required by CPG4.  

4.6. Surface Flow and Flooding (Screening): The existing car park construction was clarified as being 

non-permeable. The proposed drainage scheme will implement SuDS to attenuate and reduce 

the surface water drainage impact.  

4.7. A flood risk assessment was completed and determined that the only risks resulting of the 

proposed development are an additional runoff due to climate change and an increase in flow 

to sewer system. As mitigation measures, surface water attenuation tanks are being 

incorporated on the drainage strategy and a maintenance regime for private sewers is being 

proposed. Information available such as the Camden Geological, Hydrogeological and 

Hydrological study flood map and the list of streets at risk of surface water flooding, confirm 

that the flood risk is low. 

4.8. Slope Stability (Screening): Although a number of sections are provided, any assumptions 

should be clarified for a good understanding of the surroundings and potential impact from and 

to the site in a Basement Construction Plan. 

4.9. A preliminary ground model based on historic ground investigation information, identifies a 

Made Ground stratum between ground level to 8.5mbgl overlying the London Clay formation 

between 8.5 and 46mbgl. The Made Ground is composed of Tarmac or concrete paving 

overlying highly variable cohesive or granular material containing anthropogenic inclusions. 
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Based on the monitoring information available the groundwater table is being taken at 15mbgl, 

within the London Clay formation. It was requested that this assumption was justified. Further 

information was supplied together with sensitivity checks and an undertaking to confirm 

groundwater level prior to detailed design. 

4.10. As noted above, no ground investigation was conducted for the purpose of this basement 

impact assessment. Instead, a ground investigation report from SIRIUS (2010) was used, 

together with historical data available. Using previously existing information is acceptable but a 

site specific ground investigation is required for detailed design. 

4.11. A construction sequence, including sketches, is specified. A combined “bottom up” and “top 

down” approach is being proposed, starting with demolishing the existing structures and 

forming a contiguous piles perimeter to allow the basement excavation to progress. It has been 

confirmed that the basement will be a reinforced concrete structure. 

4.12. A main trunk and a secondary branch of a Victorian brick sewer were identified on the site. The 

proposal is to retain both sewers and Thames Water consent must be obtained to build over the 

existing sewers. It is indicated on the BIA that discussions are ongoing with Thames Water. 

4.13. From a review of the completed screening and scoping stages, it is clear that the main impact 

resulting from the proposed basement, is the stability of the nearby structures.  

4.14. There are numerous underground structures, details of parts of which are unknown. Further 

information relating to the foundation type and the existence of basements on Juniper Cresent 

and Gilbeys Yard buildings was provided in the revised BIA. Details were also presented for the 

winding vaults and other nearby structures such as the viaduct.   

4.15. The ground movement and the structural impact were assessed in the original BIA in three 

sections of the site boundary. The categories of the initially predicted damaged were 0 

(negligible) for the railway situated on the northern site boundary and range of between 0 

(negligible) and 4 (severe) for the buildings on Gilbeys Yard.  

4.16. As a result of the significance of the predicted impacts, it was requested that additional sections 

were considered including the winding engine vaults on the southwest corner of the site and 

the Juniper Cresent buildings. It was also requested that the Horse Tunnel market was 

confirmed to be outside the zone of influence. A revised GMA and damage assessment has 

been submitted which, whilst no additional sections were submitted, confirms that the 

maximum anticipated damage does not exceed Category 1. In light of the clarifications 

described in paragraph 4.17, this is accepted as being reasonable to final review. 

4.17. It was also noted a number of specific items in the GMA required clarification/further comment. 

These have now been received: 
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 The assumed sequence of strata - It is noted that a ground investigation will be carried 

out in due course and accepted that the BIA is based on reasonable assumptions.  

 Justification is required for the soil strength parameters assumed for the Made Ground 

and London Clay - It is accepted that the impact on the GMA is small and parameters 

will be confirmed by site specific ground investigation. 

 Input and output data from software analyses – Data from Wallap were provided for 

review and to confirm assumptions.  

 Ground Movements - the revised BIA correctly considers vertical and horizontal surface 

ground movements behind the retaining walls.  

4.18. The potential impact of the trees near the southern boundary (Gilbeys Yard) being cut down, 

was assessed in the revised BIA. The tree removal, together with the new retaining wall, will 

alter the moisture content of the shrinkable clay soil, potentially causing heave and problems 

for the surrounding structures. It has been confirmed that this phenomenon will not adversely 

impact the foundations. 

4.19. Local residents, businesses, community groups and local councillors were consulted and a 

Statement of Community Involvement was produced and provided. A number of comments 

were made to the site redevelopment proposal but the only comment referencing the basement 

was to welcome the innovative design of the underground store. The comments were mainly 

focused on the social and economic impact of the development, and on the urbanistic impact of 

the development in the area.  
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5.0 CONCLUSIONS 

5.1. The proposed basement is part of a mixed use redevelopment involving new buildings up to 

nine storeys on the top of the two storey basement. 

5.2. The BIA has been carried out by a well-known firm of engineering consultants, and the 

qualifications of the individuals concerned in its production are as required by CPGY. 

5.3. It has been confirmed that existing car park has not been built using a permeable paving 

system. It is accepted therefore there are no changes to surface water flow. 

5.4. It is accepted that the flood risk is low. Mitigation measures are being proposed to reduce the 

impact of the development, on the surface water. 

5.5. Sections have been provided to demonstrate the relationship between the site and some of its 

surroundings, but the surrounding structures should be clearly described in a Basement 

Construction Plan. 

5.6. A preliminary ground model and an expected ground water level is indicated. Whilst the ground 

investigation report, including ground water level monitoring results was made available, 

pertinent information from it has been provided. A site specific ground investigation is required 

and it is recommended that this, and its evaluation, form part of a Basement Construction Plan. 

The basement is confirmed as a reinforced concrete structure. 

5.7. A number of queries were raised with respect to the Ground Movement Assessment which have 

been addressed. It is acknowledged, however, that ground movements are highly dependent 

on the actual sequence of construction and this will not be known until a contractor is 

appointed. It is recommended that the GMA and damage assessment is revisited in the BCP 

once site specific GI has been carried out and the sequence of construction agreed.  

5.8. The foundation type and the existence of basements on Juniper Cresent and Gilbeys Yard 

buildings were investigated by means of historical records. Where considered critical, this 

should be investigated by means of site investigation, for the correct building damage impact 

assessment.  

5.9. The potential impact of the trees near the southern boundary (Gilbeys Yard) being cut down 

has been assessed as being negligible. 

5.10. It is accepted that the development will not impact on the wider hydrogeology of the area.  

5.11. An outline monitoring strategy is presented in the BCP with trigger levels to ensure damage 

does not exceed that predicted.  



 
Camden Goods Yard  
BIA – Audit 

 

ASPemb12466-88 -081117 Camden Goods Yard - F1.doc                   Date:  November 2017                            Status:  F1                     11 

5.12. Queries and requests for information are described in Section 4 and summarised in Appendix 2. 

Subject to completion of a Basement Construction Plan the BIA complies with the requirements 

of CPG4.The BCP should consider in particular the following items: 

 The relationship between the site and surrounding areas in respect of ground level and 

foundation types and depths. 

 A detailed site specific ground investigation and evaluation including soil parameters for 

design and groundwater level. 

 A review of the ground movement assessment taking into account the actual ground and 

groundwater conditions and final temporary and permanent works design. 

 A monitoring strategy designed to limit damage to that predicted in the current GMA, to 

include condition surveys. 
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Appendix 1: Residents’ Consultation Comments 

None reviewed as part of this audit 
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Appendix 2: Audit Query Tracker 
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Audit Query Tracker 

 

Query No Subject Query Status Date closed out 

1 General BIA authors credentials Closed August 2017 

2 General Clarify if a site walkover was part of the desk 
study 

Closed August 2017 

3 Hydrology Clarification of current car park construction 

(permeable paving) 

Closed August 2017 

4 Stability Clarify site surrounding levels Closed, subject to BCP August 2017 

5 Stability Clarification of point 2.5, question 7 Closed, subject to BCP August 2017 

6 Stability Provide Ground Investigation report, 

including ground water level monitoring 
results 

Closed, subject to BCP August 2017 

7 Stability Re-assessment of ground movement and 

damage impact on assessments. Where 

predicted damage exceeds Category 1, 
mitigation measures and a re-evaluation are 

required. 

Closed, subject to BCP November 2017 

8 Stability Clarify foundation type and existence of 
basements on Juniper Cresent and Gilbeys 

Yard buildings. Clarify buildings height. 

Closed August 2017 

9 Stability Damage assessment due to felled trees 

(specially near Gilbeys Yard buildings)  

Closed August 2017 
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Appendix 3: Supplementary Supporting Documents 

 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall southeast bdy_SLS 5mstrut 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

INPUT DATA 

  

SOIL PROFILE 

Stratum   Elevation of    ------------------ Soil types ------------------- 

  no.    top of stratum   Active side               Passive side  

   1          34.00       1  MG Undrained           1  MG Undrained 

   2          26.00       2  London Clay            2  London Clay 

  

SOIL PROPERTIES 

                  Bulk    Young's   At rest  Consol  Active  Passive          

-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 

No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  

  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 

 1  MG Undrai..   19.00     20000    0.530     NC    1.000    1.000     30.00u 

    (   34.00 )                             (0.490) (2.389) ( 2.390) (  2.000) 

 2  London Clay   20.00     24000    1.000     OC    1.000    1.000     60.00u 

    (   26.00 )          (   2000)          (0.490) (2.389) ( 2.390) (  5.300) 

 3  MG Drained    19.00     14000    0.530     NC    0.301    4.339     1.000d 

                                            (0.200) (1.315) ( 6.280)  

 4  LC Drained    20.00     19200    1.000     OC    0.329    3.814     5.000d 

    (   26.00 )          (   1600)          (0.200) (1.376) ( 5.769)  

  

Additional soil parameters associated with Ka and Kp 

                          --- parameters for Ka ---  --- parameters for Kp --- 

                            Soil      Wall    Back-    Soil      Wall    Back- 

------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  

No. Description             angle    coeff.   angle    angle    coeff.   angle 

 1  MG Undrained             0.00    0.500    0.00      0.00    0.500    0.00 

 2  London Clay              0.00    0.500    0.00      0.00    0.500    0.00 

 3  MG Drained              28.00    0.885    0.00     28.00    0.874    0.00 

 4  LC Drained              26.00    0.865    0.00     26.00    0.866    0.00 

  

GROUND WATER CONDITIONS 

 Density of water = 10.00 kN/m3 

                                  Active side    Passive side 

 Initial water table elevation       19.00           19.00 

  

 Automatic water pressure balancing at toe of wall :  No 

  

  

WALL PROPERTIES 

                         Type of structure = Fully Embedded Wall 

                  Elevation of toe of wall =  5.00 

             Maximum finite element length =  0.50 m 

                  Youngs modulus of wall E = 2.3800E+08 kN/m2 

               Moment of inertia of wall I = 0.051900 m4/m run 

                                       E.I = 1.2352E+07 kN.m2/m run 

                      Yield Moment of wall = Not defined 

  

STRUTS and ANCHORS 

Strut/                 X-section                   Inclin    Pre-           

anchor         Strut     area      Youngs    Free  -ation   stress  Tension 

 no.   Elev.  spacing  of strut    modulus  length (degs)   /strut  allowed 

                 m       sq.m       kN/m2     m               kN            

  1    31.00    5.00   0.050000  2.000E+08   5.00    0.00        0   Yes 

  2    28.00    1.00   0.300000  2.800E+07   5.00    0.00        0   Yes 

  3    24.00    1.00   0.300000  2.800E+07   5.00    0.00        0   Yes 

  4    34.00    1.00   0.400000  2.800E+07   5.00    0.00        0   Yes 



CONSTRUCTION STAGES 

Construction   Stage description                                        

  stage no.    -------------------------------------------------------- 

      1        Excavate to elevation 30.50 on PASSIVE side 

      2        Install strut or anchor no.1 at elevation 31.00 

      3        Excavate to elevation 27.50 on PASSIVE side 

      4        Install strut or anchor no.2 at elevation 28.00 

      5        Excavate to elevation 23.70 on PASSIVE side 

      6        Install strut or anchor no.3 at elevation 24.00 

      7        Install strut or anchor no.4 at elevation 34.00 

      8        Remove strut or anchor no.1 at elevation 31.00 

      9        Change properties of soil type 1 to soil type 3 

               No analysis at this stage 

               Ko pressures will not be reset 

     10        Change properties of soil type 2 to soil type 4 

               Ko pressures will not be reset 

     11        Change EI of wall to 882019 kN.m2/m run 

               Yield moment not defined 

               Allow wall to relax with new modulus value 

  

FACTORS OF SAFETY and ANALYSIS OPTIONS 

 Limit State options: Serviceability Limit State 

  All loads and soil strengths are unfactored 

  

 Stability analysis: 

  Method of analysis  -  Strength Factor method 

  Factor on soil strength for calculating wall depth = 1.00 

  

 Parameters for undrained strata: 

  Minimum equivalent fluid density             =   5.00 kN/m3 

  Maximum depth of water filled tension crack  =   0.00 m 

  

 Bending moment and displacement calculation: 

  Method  -  Subgrade reaction model using Influence Coefficients 

  Open Tension Crack analysis? - No  

  Non-linear Modulus Parameter (L) = 0 m 

  

 Boundary conditions: 

  Length of wall (normal to plane of analysis) = 1000.00 m 

  

  Width of excavation on active  side of wall  = 20.00 m 

  Width of excavation on passive side of wall  = 50.00 m 

  

  Distance to rigid boundary on active side  = 20.00 m 

  Distance to rigid boundary on passive side = 50.00 m 

  

  

OUTPUT OPTIONS 

  

 Stage ------ Stage description ----------- ------- Output options ------- 

  no.                                       Displacement   Active,  Graph. 

                                            Bending mom.   Passive  output 

                                            Shear force   pressures         

   1 Excav. to elev. 30.50 on PASSIVE side      Yes          Yes     Yes 

   2 Install strut no.1 at elev. 31.00           No           No      No 

   3 Excav. to elev. 27.50 on PASSIVE side       No           No      No 

   4 Install strut no.2 at elev. 28.00           No           No      No 

   5 Excav. to elev. 23.70 on PASSIVE side       No           No      No 

   6 Install strut no.3 at elev. 24.00           No           No      No 

   7 Install strut no.4 at elev. 34.00           No           No      No 

   8 Remove strut no.1 at elev. 31.00            No           No      No 

   9 Change soil type 1 to soil type 3           No           No      No 

  10 Change soil type 2 to soil type 4           No           No      No 

  11 Change EI of wall to 882019kN.m2/m run      No           No      No 

   * Summary output                             Yes           -      Yes 
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                                                       Units: kN,m 

Stage No. 1   Excavate to elevation 30.50 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   1   34.00   30.50    Cant.   4.928     7.49    28.66    1.84 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      0.00     0.019   7.44E-04      0.0      -0.0          12352200 

  2   33.50      2.50     0.019   7.44E-04      0.6       0.1          12352200 

  3   33.00      5.00     0.019   7.44E-04      2.5       0.8          12352200 

  4   32.50      7.50     0.018   7.44E-04      5.6       2.8          12352200 

  5   32.00     10.00     0.018   7.44E-04     10.0       6.7          12352200 

  6   31.50     12.50     0.017   7.44E-04     15.6      13.0          12352200 

  7   31.00     15.00     0.017   7.43E-04     22.5      22.5          12352200 

  8   30.50     17.50     0.017   7.42E-04     30.6      35.7          12352200 

                -8.39     0.017   7.42E-04     30.6      35.7  

  9   30.00     -5.31     0.016   7.40E-04     27.2      50.1          12352200 

 10   29.50     -2.24     0.016   7.38E-04     25.3      63.1          12352200 

 11   29.00      0.83     0.016   7.35E-04     25.0      75.6          12352200 

 12   28.50      3.90     0.015   7.32E-04     26.1      88.3          12352200 

 13   28.00      6.97     0.015   7.28E-04     28.9     102.0          12352200 

 14   27.50     10.03     0.014   7.23E-04     33.1     117.4          12352200 

 15   27.00      9.09     0.014   7.18E-04     37.9     135.1          12352200 

 16   26.50      8.97     0.014   7.12E-04     42.4     156.7          12352200 

 17   26.00     10.45     0.013   7.06E-04     47.3     179.0          12352200 

                -3.37     0.013   7.06E-04     47.3     179.0  

 18   25.50     -4.34     0.013   6.98E-04     45.3     202.2          12352200 

 19   25.00     -5.19     0.013   6.89E-04     43.0     224.4          12352200 

 20   24.50     -5.93     0.012   6.80E-04     40.2     245.2          12352200 

 21   24.00     -6.55     0.012   6.69E-04     37.1     264.5          12352200 

 22   23.70     -6.87     0.012   6.63E-04     35.0     275.4          12352200 

 23   23.35     -7.20     0.012   6.55E-04     32.6     287.2          12352200 

 24   23.00     -7.48     0.011   6.47E-04     30.0     298.2          12352200 

 25   22.50     -7.80     0.011   6.34E-04     26.2     312.2          12352200 

 26   22.00     -8.03     0.011   6.21E-04     22.2     324.4          12352200 

 27   21.50     -8.18     0.010   6.08E-04     18.2     334.5          12352200 

 28   21.00     -8.25     0.010   5.94E-04     14.1     342.5          12352200 



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 29   20.50     -8.24     0.010   5.80E-04     10.0     348.5          12352200 

 30   20.00     -8.17     0.010   5.66E-04      5.9     352.5          12352200 

 31   19.50     -8.04     0.009   5.52E-04      1.8     354.4          12352200 

 32   19.00     -7.85     0.009   5.37E-04     -2.2     354.3          12352200 

 33   18.50     -7.61     0.009   5.23E-04     -6.0     352.2          12352200 

 34   18.00     -7.31     0.008   5.09E-04     -9.8     348.2          12352200 

 35   17.50     -6.98     0.008   4.95E-04    -13.3     342.5          12352200 

 36   17.00     -6.60     0.008   4.81E-04    -16.7     334.9          12352200 

 37   16.50     -6.19     0.008   4.68E-04    -19.9     325.7          12352200 

 38   16.00     -5.74     0.008   4.55E-04    -22.9     315.0          12352200 

 39   15.50     -5.26     0.007   4.42E-04    -25.7     302.8          12352200 

 40   15.00     -4.74     0.007   4.30E-04    -28.2     289.3          12352200 

 41   14.50     -4.20     0.007   4.19E-04    -30.4     274.6          12352200 

 42   14.00     -3.63     0.007   4.08E-04    -32.4     258.9          12352200 

 43   13.50     -3.02     0.006   3.98E-04    -34.0     242.3          12352200 

 44   13.00     -2.39     0.006   3.89E-04    -35.4     224.9          12352200 

 45   12.50     -1.73     0.006   3.80E-04    -36.4     206.9          12352200 

 46   12.00     -1.03     0.006   3.72E-04    -37.1     188.5          12352200 

 47   11.50     -0.30     0.006   3.65E-04    -37.4     169.8          12352200 

 48   11.00      0.46     0.006   3.58E-04    -37.4     151.0          12352200 

 49   10.50      1.26     0.005   3.52E-04    -37.0     132.4          12352200 

 50   10.00      2.10     0.005   3.47E-04    -36.1     114.0          12352200 

 51    9.50      2.98     0.005   3.43E-04    -34.9      96.2          12352200 

 52    9.00      3.90     0.005   3.40E-04    -33.1      79.2          12352200 

 53    8.50      4.88     0.005   3.37E-04    -30.9      63.1          12352200 

 54    8.00      5.90     0.004   3.34E-04    -28.2      48.2          12352200 

 55    7.50      6.98     0.004   3.33E-04    -25.0      34.8          12352200 

 56    7.00      8.12     0.004   3.32E-04    -21.2      23.2          12352200 

 57    6.50      9.32     0.004   3.31E-04    -16.9      13.6          12352200 

 58    6.00     10.58     0.004   3.30E-04    -11.9       6.3          12352200 

 59    5.50     11.90     0.004   3.30E-04     -6.3       1.7          12352200 

 60    5.00     13.29     0.003   3.30E-04      0.0       0.0               --- 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     71.70     0.00       0.00a     2627 

  2   33.50   Total>   9.50    2.50m    83.59     2.50       2.50a     2627 

  3   33.00   Total>  19.00    5.00m    95.48     5.00       5.00a     2627 

  4   32.50   Total>  28.50    7.50m   107.37     7.50       7.50a     2627 

  5   32.00   Total>  38.00   10.00m   119.26    10.00      10.00a     2627 

  6   31.50   Total>  47.50   12.50m   131.15    12.50      12.50a     2627 

  7   31.00   Total>  57.00   15.00m   143.04    15.00      15.00a     2627 

  8   30.50   Total>  66.50   17.50m   154.93    17.50      17.50a     2627 

  9   30.00   Total>  76.00   20.00m   166.82    20.00      20.00a     2627 

 10   29.50   Total>  85.50   22.50m   178.71    22.50      22.50a     2627 

 11   29.00   Total>  95.00   25.00m   190.60    25.00      25.00a     2627 

 12   28.50   Total> 104.50   27.50m   202.49    27.50      27.50a     2627 

 13   28.00   Total> 114.00   30.00m   214.38    30.00      30.00a     2627 

 14   27.50   Total> 123.50   32.50m   226.27    32.50      32.50a     2627 

 15   27.00   Total> 133.00   35.00m   238.16    35.00      35.00a     2627 

 16   26.50   Total> 142.50   37.50m   250.05    39.36      39.36      2627 

 17   26.00   Total> 152.00   42.09    261.94    45.33      45.33      2627 

              Total> 152.00   40.00m   295.40   109.72     109.72      3153 

 18   25.50   Total> 162.00   42.50m   311.73   119.11     119.11      3284 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 19   25.00   Total> 172.00   45.00m   328.07   128.58     128.58      3416 

 20   24.50   Total> 182.00   47.50m   344.40   138.13     138.13      3547 

 21   24.00   Total> 192.00   50.00m   360.73   147.74     147.74      3678 

 22   23.70   Total> 198.00   51.50m   370.53   153.55     153.55      3757 

 23   23.35   Total> 205.00   53.25m   381.97   160.35     160.35      3849 

 24   23.00   Total> 212.00   55.00m   393.40   167.18     167.18      3941 

 25   22.50   Total> 222.00   57.50m   409.73   176.99     176.99      4072 

 26   22.00   Total> 232.00   60.00m   426.07   186.86     186.86      4204 

 27   21.50   Total> 242.00   62.50m   442.40   196.78     196.78      4335 

 28   21.00   Total> 252.00   65.00m   458.74   206.75     206.75      4466 

 29   20.50   Total> 262.00   67.50m   475.07   216.78     216.78      4598 

 30   20.00   Total> 272.00   70.00m   491.40   226.84     226.84      4729 

 31   19.50   Total> 282.00   72.50m   507.74   236.94     236.94      4861 

 32   19.00   Total> 292.00   75.00m   524.07   247.09     247.09      4992 

 33   18.50   Total> 302.00   77.50m   540.40   257.27     257.27      5123 

 34   18.00   Total> 312.00   80.00m   556.74   267.48     267.48      5255 

 35   17.50   Total> 322.00   82.50m   573.07   277.72     277.72      5386 

 36   17.00   Total> 332.00   85.00m   589.40   287.98     287.98      5517 

 37   16.50   Total> 342.00   87.50m   605.74   298.28     298.28      5649 

 38   16.00   Total> 352.00   90.00m   622.07   308.59     308.59      5780 

 39   15.50   Total> 362.00   92.50m   638.40   318.94     318.94      5911 

 40   15.00   Total> 372.00   95.00m   654.74   329.30     329.30      6043 

 41   14.50   Total> 382.00   97.50m   671.07   339.68     339.68      6174 

 42   14.00   Total> 392.00  100.00m   687.40   350.09     350.09      6306 

 43   13.50   Total> 402.00  102.50m   703.74   360.51     360.51      6437 

 44   13.00   Total> 412.00  105.00m   720.07   370.96     370.96      6568 

 45   12.50   Total> 422.00  107.73    736.40   381.43     381.43      6700 

 46   12.00   Total> 432.00  111.40    752.74   391.92     391.92      6831 

 47   11.50   Total> 442.00  115.07    769.07   402.43     402.43      6962 

 48   11.00   Total> 452.00  118.73    785.41   412.97     412.97      7094 

 49   10.50   Total> 462.00  122.40    801.74   423.53     423.53      7225 

 50   10.00   Total> 472.00  126.07    818.07   434.12     434.12      7356 

 51    9.50   Total> 482.00  129.74    834.41   444.74     444.74      7488 

 52    9.00   Total> 492.00  133.41    850.74   455.39     455.39      7619 

 53    8.50   Total> 502.00  137.08    867.07   466.07     466.07      7751 

 54    8.00   Total> 512.00  140.75    883.41   476.78     476.78      7882 

 55    7.50   Total> 522.00  144.42    899.74   487.53     487.53      8013 

 56    7.00   Total> 532.00  148.09    916.07   498.32     498.32      8145 

 57    6.50   Total> 542.00  151.76    932.41   509.15     509.15      8276 

 58    6.00   Total> 552.00  155.43    948.74   520.02     520.02      8407 

 59    5.50   Total> 562.00  159.10    965.07   530.94     530.94      8539 

 60    5.00   Total> 572.00  162.76    981.41   541.89     541.89      8670 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     88.43    25.89      25.89      1551 

  9   30.00   Total>   9.50    2.50m   100.32    25.31      25.31      1551 

 10   29.50   Total>  19.00    5.00m   112.21    24.74      24.74      1551 

 11   29.00   Total>  28.50    7.50m   124.10    24.17      24.17      1551 

 12   28.50   Total>  38.00   10.00m   135.99    23.60      23.60      1551 

 13   28.00   Total>  47.50   12.50m   147.88    23.03      23.03      1551 

 14   27.50   Total>  57.01   15.00m   159.77    22.47      22.47      1551 

 15   27.00   Total>  66.51   17.50m   171.67    25.91      25.91      1551 

 16   26.50   Total>  76.01   20.00m   183.56    30.39      30.39      1551 

 17   26.00   Total>  85.52   22.50m   195.46    34.88      34.88      1551 

              Total>  85.52   22.50m   228.92   113.09     113.09      1861 

 18   25.50   Total>  95.53   25.00m   245.26   123.46     123.46      1939 

 19   25.00   Total> 105.54   27.50m   261.60   133.78     133.78      2017 

 20   24.50   Total> 115.55   30.00m   277.95   144.06     144.06      2094 

 21   24.00   Total> 125.56   32.50m   294.29   154.30     154.30      2172 

 22   23.70   Total> 131.57   34.00m   304.10   160.42     160.42      2218 

 23   23.35   Total> 138.58   35.75m   315.55   167.55     167.55      2273 

 24   23.00   Total> 145.59   37.50m   326.99   174.66     174.66      2327 

 25   22.50   Total> 155.61   40.00m   343.35   184.79     184.79      2404 

 26   22.00   Total> 165.63   42.50m   359.70   194.89     194.89      2482 

 27   21.50   Total> 175.66   45.00m   376.06   204.96     204.96      2560 

 28   21.00   Total> 185.69   47.50m   392.42   215.00     215.00      2637 

 29   20.50   Total> 195.72   50.00m   408.78   225.02     225.02      2715 

 30   20.00   Total> 205.75   52.50m   425.15   235.01     235.01      2792 

 31   19.50   Total> 215.78   55.00m   441.52   244.98     244.98      2870 

 32   19.00   Total> 225.82   57.50m   457.89   254.94     254.94      2947 

 33   18.50   Total> 235.86   60.00m   474.27   264.87     264.87      3025 

 34   18.00   Total> 245.91   62.50m   490.65   274.79     274.79      3102 

 35   17.50   Total> 255.96   65.00m   507.03   284.69     284.69      3180 

 36   17.00   Total> 266.01   67.50m   523.41   294.59     294.59      3258 

 37   16.50   Total> 276.07   70.00m   539.80   304.47     304.47      3335 

 38   16.00   Total> 286.12   72.50m   556.19   314.34     314.34      3413 

 39   15.50   Total> 296.19   75.00m   572.59   324.19     324.19      3490 

 40   15.00   Total> 306.25   77.50m   588.99   334.04     334.04      3568 

 41   14.50   Total> 316.32   80.00m   605.39   343.88     343.88      3645 

 42   14.00   Total> 326.40   82.50m   621.80   353.71     353.71      3723 

 43   13.50   Total> 336.47   85.00m   638.21   363.54     363.54      3800 

 44   13.00   Total> 346.55   87.50m   654.62   373.35     373.35      3878 

 45   12.50   Total> 356.64   90.00m   671.04   383.15     383.15      3956 

 46   12.00   Total> 366.72   92.50m   687.46   392.95     392.95      4033 

 47   11.50   Total> 376.82   95.00m   703.89   402.74     402.74      4111 

 48   11.00   Total> 386.91   97.50m   720.32   412.51     412.51      4188 

 49   10.50   Total> 397.01  100.00m   736.75   422.27     422.27      4266 

 50   10.00   Total> 407.11  102.50m   753.18   432.02     432.02      4343 

 51    9.50   Total> 417.22  105.00m   769.62   441.76     441.76      4421 

 52    9.00   Total> 427.33  107.50m   786.07   451.48     451.48      4499 

 53    8.50   Total> 437.44  110.00m   802.51   461.19     461.19      4576 

 54    8.00   Total> 447.56  112.50m   818.96   470.88     470.88      4654 

 55    7.50   Total> 457.68  115.00m   835.42   480.55     480.55      4731 

 56    7.00   Total> 467.80  117.50m   851.88   490.20     490.20      4809 

 57    6.50   Total> 477.93  120.00m   868.34   499.84     499.84      4886 

 58    6.00   Total> 488.06  122.50m   884.80   509.45     509.45      4964 

 59    5.50   Total> 498.19  125.00m   901.27   519.04     519.04      5041 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 60    5.00   Total> 508.33  127.50m   917.74   528.60     528.60      5119 

  

Note:     35.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Stage No. 3   Excavate to elevation 27.50 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   3   34.00   27.50    31.00   4.908     n/a     27.00    0.50 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     17.03     0.018   6.06E-06      0.0      -0.0          12352200 

  2   33.50     15.76     0.018   6.01E-06      8.2       2.2          12352200 

  3   33.00     14.49     0.018   5.80E-06     15.8       8.4          12352200 

  4   32.50     13.22     0.018   5.26E-06     22.7      18.2          12352200 

  5   32.00     11.94     0.018   4.26E-06     29.0      31.3          12352200 

  6   31.50     12.50     0.018   2.66E-06     35.1      47.4          12352200 

  7   31.00     15.00     0.018   3.62E-07     42.0      66.6    220.5 12352200 

                15.00     0.018   3.62E-07   -178.5      66.6  

  8   30.50     17.50     0.018  -5.66E-07   -170.4     -20.7          12352200 

  9   30.00     20.00     0.018   1.94E-06   -161.0    -103.6          12352200 

 10   29.50     22.50     0.018   7.72E-06   -150.4    -181.6          12352200 

 11   29.00     25.00     0.018   1.65E-05   -138.5    -253.9          12352200 

 12   28.50     27.50     0.018   2.81E-05   -125.4    -319.9          12352200 

 13   28.00     30.00     0.018   4.22E-05   -111.0    -379.1          12352200 

 14   27.50     32.50     0.018   5.86E-05    -95.4    -430.8          12352200 

                28.81     0.018   5.86E-05    -95.4    -430.8  

 15   27.00     30.92     0.018   7.70E-05    -80.5    -474.8          12352200 

 16   26.50     32.50     0.017   9.69E-05    -64.6    -509.8          12352200 

 17   26.00     34.59     0.017   1.18E-04    -47.8    -538.0          12352200 

                33.55     0.017   1.18E-04    -47.8    -538.0  

 18   25.50     30.51     0.017   1.40E-04    -31.8    -557.7          12352200 

 19   25.00     27.55     0.017   1.63E-04    -17.3    -569.8          12352200 

 20   24.50     24.70     0.017   1.86E-04     -4.2    -575.0          12352200 

 21   24.00     21.95     0.017   2.09E-04      7.4    -574.1          12352200 

 22   23.70     20.35     0.017   2.23E-04     13.8    -570.9          12352200 

 23   23.35     18.53     0.017   2.39E-04     20.6    -564.8          12352200 

 24   23.00     16.78     0.017   2.55E-04     26.7    -556.5          12352200 

 25   22.50     14.37     0.017   2.77E-04     34.5    -541.0          12352200 

 26   22.00     12.08     0.017   2.99E-04     41.1    -521.9          12352200 

 27   21.50      9.91     0.016   3.19E-04     46.6    -499.9          12352200 



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.3   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 28   21.00      7.88     0.016   3.39E-04     51.1    -475.3          12352200 

 29   20.50      5.97     0.016   3.58E-04     54.5    -448.8          12352200 

 30   20.00      4.19     0.016   3.75E-04     57.1    -420.8          12352200 

 31   19.50      2.54     0.016   3.92E-04     58.8    -391.7          12352200 

 32   19.00      1.02     0.016   4.07E-04     59.7    -362.0          12352200 

 33   18.50     -0.37     0.015   4.21E-04     59.8    -332.1          12352200 

 34   18.00     -1.64     0.015   4.34E-04     59.3    -302.2          12352200 

 35   17.50     -2.77     0.015   4.46E-04     58.2    -272.7          12352200 

 36   17.00     -3.78     0.015   4.56E-04     56.6    -244.0          12352200 

 37   16.50     -4.67     0.014   4.65E-04     54.5    -216.2          12352200 

 38   16.00     -5.44     0.014   4.74E-04     51.9    -189.5          12352200 

 39   15.50     -6.09     0.014   4.81E-04     49.0    -164.2          12352200 

 40   15.00     -6.63     0.014   4.87E-04     45.9    -140.5          12352200 

 41   14.50     -7.05     0.013   4.92E-04     42.4    -118.4          12352200 

 42   14.00     -7.37     0.013   4.97E-04     38.8     -98.1          12352200 

 43   13.50     -7.57     0.013   5.00E-04     35.1     -79.6          12352200 

 44   13.00     -7.67     0.013   5.03E-04     31.3     -63.0          12352200 

 45   12.50     -7.67     0.012   5.05E-04     27.5     -48.3          12352200 

 46   12.00     -7.57     0.012   5.07E-04     23.6     -35.5          12352200 

 47   11.50     -7.37     0.012   5.08E-04     19.9     -24.6          12352200 

 48   11.00     -7.07     0.012   5.09E-04     16.3     -15.6          12352200 

 49   10.50     -6.67     0.011   5.09E-04     12.9      -8.3          12352200 

 50   10.00     -6.18     0.011   5.10E-04      9.7      -2.7          12352200 

 51    9.50     -5.60     0.011   5.10E-04      6.7       1.3          12352200 

 52    9.00     -4.92     0.011   5.10E-04      4.1       4.0          12352200 

 53    8.50     -4.15     0.010   5.09E-04      1.8       5.4          12352200 

 54    8.00     -3.29     0.010   5.09E-04     -0.0       5.8          12352200 

 55    7.50     -2.33     0.010   5.09E-04     -1.4       5.3          12352200 

 56    7.00     -1.28     0.010   5.09E-04     -2.3       4.3          12352200 

 57    6.50     -0.14     0.009   5.09E-04     -2.7       3.0          12352200 

 58    6.00      1.10     0.009   5.09E-04     -2.5       1.6          12352200 

 59    5.50      2.44     0.009   5.09E-04     -1.6       0.5          12352200 

 60    5.00      3.87     0.009   5.09E-04      0.0       0.0               --- 

 At elev. 31.00 Strut force =   1102.4 kN/strut =    220.5 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     71.70    17.03      17.03     10204 

  2   33.50   Total>   9.50    2.50m    83.59    15.76      15.76     10204 

  3   33.00   Total>  19.00    5.00m    95.48    14.49      14.49     10204 

  4   32.50   Total>  28.50    7.50m   107.37    13.22      13.22     10204 

  5   32.00   Total>  38.00   10.00m   119.26    11.94      11.94     10204 

  6   31.50   Total>  47.50   12.50m   131.15    12.50      12.50a     2512 

  7   31.00   Total>  57.00   15.00m   143.04    15.00      15.00a     2512 

  8   30.50   Total>  66.50   17.50m   154.93    17.50      17.50a     2512 

  9   30.00   Total>  76.00   20.00m   166.82    20.00      20.00a     2512 

 10   29.50   Total>  85.50   22.50m   178.71    22.50      22.50a     2512 

 11   29.00   Total>  95.00   25.00m   190.60    25.00      25.00a     2512 

 12   28.50   Total> 104.50   27.50m   202.49    27.50      27.50a     2512 

 13   28.00   Total> 114.00   30.00m   214.38    30.00      30.00a     2512 

 14   27.50   Total> 123.50   32.50m   226.27    32.50      32.50a     2512 

 15   27.00   Total> 133.00   35.00m   238.16    35.00      35.00a     2512 

 16   26.50   Total> 142.50   37.50m   250.05    37.50      37.50a     2512 

 17   26.00   Total> 152.00   42.09    261.94    42.09      42.09a     2512 

              Total> 152.00   40.00m   295.40    97.64      97.64      3014 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.3   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 18   25.50   Total> 162.00   42.50m   311.73   105.63     105.63      3140 

 19   25.00   Total> 172.00   45.00m   328.07   113.68     113.68      3265 

 20   24.50   Total> 182.00   47.50m   344.40   121.79     121.79      3391 

 21   24.00   Total> 192.00   50.00m   360.73   129.96     129.96      3516 

 22   23.70   Total> 198.00   51.50m   370.53   134.89     134.89      3592 

 23   23.35   Total> 205.00   53.25m   381.97   140.69     140.69      3680 

 24   23.00   Total> 212.00   55.00m   393.40   146.52     146.52      3767 

 25   22.50   Total> 222.00   57.50m   409.73   154.91     154.91      3893 

 26   22.00   Total> 232.00   60.00m   426.07   163.38     163.38      4019 

 27   21.50   Total> 242.00   62.50m   442.40   171.94     171.94      4144 

 28   21.00   Total> 252.00   65.00m   458.74   180.58     180.58      4270 

 29   20.50   Total> 262.00   67.50m   475.07   189.31     189.31      4395 

 30   20.00   Total> 272.00   70.00m   491.40   198.12     198.12      4521 

 31   19.50   Total> 282.00   72.50m   507.74   207.02     207.02      4646 

 32   19.00   Total> 292.00   75.00m   524.07   216.01     216.01      4772 

 33   18.50   Total> 302.00   77.50m   540.40   225.08     225.08      4898 

 34   18.00   Total> 312.00   80.00m   556.74   234.25     234.25      5023 

 35   17.50   Total> 322.00   82.50m   573.07   243.50     243.50      5149 

 36   17.00   Total> 332.00   85.00m   589.40   252.83     252.83      5274 

 37   16.50   Total> 342.00   87.50m   605.74   262.25     262.25      5400 

 38   16.00   Total> 352.00   90.00m   622.07   271.75     271.75      5526 

 39   15.50   Total> 362.00   92.50m   638.40   281.34     281.34      5651 

 40   15.00   Total> 372.00   95.00m   654.74   291.00     291.00      5777 

 41   14.50   Total> 382.00   97.50m   671.07   300.75     300.75      5902 

 42   14.00   Total> 392.00  100.00m   687.40   310.57     310.57      6028 

 43   13.50   Total> 402.00  102.50m   703.74   320.46     320.46      6153 

 44   13.00   Total> 412.00  105.00m   720.07   330.43     330.43      6279 

 45   12.50   Total> 422.00  107.73    736.40   340.47     340.47      6405 

 46   12.00   Total> 432.00  111.40    752.74   350.59     350.59      6530 

 47   11.50   Total> 442.00  115.07    769.07   360.77     360.77      6656 

 48   11.00   Total> 452.00  118.73    785.41   371.02     371.02      6781 

 49   10.50   Total> 462.00  122.40    801.74   381.34     381.34      6907 

 50   10.00   Total> 472.00  126.07    818.07   391.72     391.72      7033 

 51    9.50   Total> 482.00  129.74    834.41   402.17     402.17      7158 

 52    9.00   Total> 492.00  133.41    850.74   412.68     412.68      7284 

 53    8.50   Total> 502.00  137.08    867.07   423.26     423.26      7409 

 54    8.00   Total> 512.00  140.75    883.41   433.91     433.91      7535 

 55    7.50   Total> 522.00  144.42    899.74   444.62     444.62      7660 

 56    7.00   Total> 532.00  148.09    916.07   455.39     455.39      7786 

 57    6.50   Total> 542.00  151.76    932.41   466.23     466.23      7912 

 58    6.00   Total> 552.00  155.43    948.74   477.13     477.13      8037 

 59    5.50   Total> 562.00  159.10    965.07   488.10     488.10      8163 

 60    5.00   Total> 572.00  162.76    981.41   499.14     499.14      8288 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.3   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    102.77     3.69       3.69      1203 

 15   27.00   Total>   9.50    2.50m   114.66     4.08       4.08      1203 

 16   26.50   Total>  19.00    5.00m   126.55     5.00       5.00a     1203 

 17   26.00   Total>  28.50    7.50m   138.44     7.50       7.50a     1203 

              Total>  28.50    7.50m   171.90    64.09      64.09      1444 

 18   25.50   Total>  38.50   10.00m   188.24    75.13      75.13      1504 

 19   25.00   Total>  48.51   12.50m   204.57    86.12      86.12      1564 

 20   24.50   Total>  58.51   15.00m   220.91    97.09      97.09      1624 

 21   24.00   Total>  68.52   17.50m   237.25   108.01     108.01      1685 

 22   23.70   Total>  74.52   19.00m   247.06   114.55     114.55      1721 

 23   23.35   Total>  81.53   20.75m   258.50   122.15     122.15      1763 

 24   23.00   Total>  88.54   22.50m   269.94   129.74     129.74      1805 

 25   22.50   Total>  98.55   25.00m   286.29   140.55     140.55      1865 

 26   22.00   Total> 108.57   27.50m   302.64   151.31     151.31      1925 

 27   21.50   Total> 118.59   30.00m   318.99   162.03     162.03      1985 

 28   21.00   Total> 128.61   32.50m   335.35   172.70     172.70      2046 

 29   20.50   Total> 138.64   35.00m   351.71   183.34     183.34      2106 

 30   20.00   Total> 148.67   37.50m   368.07   193.93     193.93      2166 

 31   19.50   Total> 158.71   40.00m   384.44   204.48     204.48      2226 

 32   19.00   Total> 168.75   42.50m   400.82   214.99     214.99      2286 

 33   18.50   Total> 178.79   45.00m   417.20   225.46     225.46      2346 

 34   18.00   Total> 188.84   47.50m   433.58   235.88     235.88      2406 

 35   17.50   Total> 198.90   50.00m   449.97   246.27     246.27      2467 

 36   17.00   Total> 208.96   52.50m   466.36   256.61     256.61      2527 

 37   16.50   Total> 219.03   55.00m   482.76   266.92     266.92      2587 

 38   16.00   Total> 229.10   57.50m   499.17   277.20     277.20      2647 

 39   15.50   Total> 239.18   60.00m   515.58   287.43     287.43      2707 

 40   15.00   Total> 249.26   62.50m   532.00   297.63     297.63      2767 

 41   14.50   Total> 259.35   65.00m   548.42   307.80     307.80      2828 

 42   14.00   Total> 269.45   67.50m   564.85   317.93     317.93      2888 

 43   13.50   Total> 279.55   70.00m   581.29   328.03     328.03      2948 

 44   13.00   Total> 289.66   72.50m   597.73   338.10     338.10      3008 

 45   12.50   Total> 299.78   75.00m   614.18   348.14     348.14      3068 

 46   12.00   Total> 309.90   77.50m   630.64   358.15     358.15      3128 

 47   11.50   Total> 320.03   80.00m   647.10   368.13     368.13      3189 

 48   11.00   Total> 330.16   82.50m   663.57   378.08     378.08      3249 

 49   10.50   Total> 340.31   85.00m   680.04   388.01     388.01      3309 

 50   10.00   Total> 350.46   87.50m   696.53   397.90     397.90      3369 

 51    9.50   Total> 360.61   90.00m   713.02   407.77     407.77      3429 

 52    9.00   Total> 370.77   92.50m   729.51   417.60     417.60      3489 

 53    8.50   Total> 380.94   95.00m   746.02   427.41     427.41      3550 

 54    8.00   Total> 391.12   97.50m   762.53   437.20     437.20      3610 

 55    7.50   Total> 401.31  100.00m   779.04   446.95     446.95      3670 

 56    7.00   Total> 411.50  102.50m   795.57   456.67     456.67      3730 

 57    6.50   Total> 421.69  105.00m   812.10   466.37     466.37      3790 

 58    6.00   Total> 431.90  107.50m   828.64   476.03     476.03      3850 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.3   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 59    5.50   Total> 442.11  110.00m   845.18   485.67     485.67      3911 

 60    5.00   Total> 452.32  112.50m   861.73   495.27     495.27      3971 

  

Note:      7.50a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Stage No. 5   Excavate to elevation 23.70 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   5   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     28.65     0.016  -3.79E-04      0.0      -0.0          12352200 

  2   33.50     26.27     0.016  -3.79E-04     13.7       3.7          12352200 

  3   33.00     23.89     0.016  -3.80E-04     26.3      13.9          12352200 

  4   32.50     21.51     0.016  -3.80E-04     37.6      30.2          12352200 

  5   32.00     19.12     0.016  -3.82E-04     47.8      51.8          12352200 

  6   31.50     18.56     0.017  -3.85E-04     57.2      78.1          12352200 

  7   31.00     19.95     0.017  -3.89E-04     66.8     109.2   -123.5 12352200 

                19.95     0.017  -3.89E-04    190.4     109.2  

  8   30.50     21.32     0.017  -3.95E-04    200.7     206.9          12352200 

  9   30.00     22.67     0.017  -4.05E-04    211.7     310.0          12352200 

 10   29.50     23.97     0.017  -4.20E-04    223.3     418.8          12352200 

 11   29.00     25.20     0.018  -4.39E-04    235.6     533.5          12352200 

 12   28.50     27.50     0.018  -4.64E-04    248.8     654.6          12352200 

 13   28.00     30.00     0.018  -4.93E-04    263.2     782.5    771.4 12352200 

                30.00     0.018  -4.93E-04   -508.2     782.5  

 14   27.50     32.50     0.018  -5.19E-04   -492.6     532.2          12352200 

 15   27.00     35.00     0.019  -5.36E-04   -475.7     290.1          12352200 

 16   26.50     37.50     0.019  -5.43E-04   -457.6      58.0          12352200 

 17   26.00     42.09     0.019  -5.41E-04   -437.7    -165.9          12352200 

                92.57     0.019  -5.41E-04   -437.7    -165.9  

 18   25.50     99.29     0.019  -5.30E-04   -389.7    -372.7          12352200 

 19   25.00    105.98     0.020  -5.11E-04   -338.4    -554.7          12352200 

 20   24.50    112.64     0.020  -4.85E-04   -283.7    -710.2          12352200 

 21   24.00    119.29     0.020  -4.54E-04   -225.8    -837.6          12352200 

 22   23.70    123.28     0.020  -4.33E-04   -189.4    -899.8          12352200 

                74.30     0.020  -4.33E-04   -189.4    -899.8  

 23   23.35     70.78     0.020  -4.07E-04   -164.0    -961.6          12352200 

 24   23.00     67.28     0.021  -3.79E-04   -139.8   -1014.6          12352200 

 25   22.50     62.31     0.021  -3.36E-04   -107.4   -1076.1          12352200 

 26   22.00     57.42     0.021  -2.92E-04    -77.5   -1122.0          12352200 



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.5   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 27   21.50     52.62     0.021  -2.46E-04    -50.0   -1153.6          12352200 

 28   21.00     47.92     0.021  -1.99E-04    -24.8   -1172.0          12352200 

 29   20.50     43.34     0.021  -1.51E-04     -2.0   -1178.5          12352200 

 30   20.00     38.89     0.021  -1.04E-04     18.5   -1174.1          12352200 

 31   19.50     34.58     0.021  -5.67E-05     36.9   -1159.9          12352200 

 32   19.00     30.42     0.021  -1.02E-05     53.1   -1137.2          12352200 

 33   18.50     26.43     0.021   3.51E-05     67.4   -1106.8          12352200 

 34   18.00     22.61     0.021   7.91E-05     79.6   -1069.8          12352200 

 35   17.50     18.97     0.021   1.21E-04     90.0   -1027.2          12352200 

 36   17.00     15.51     0.021   1.62E-04     98.6    -979.8          12352200 

 37   16.50     12.24     0.021   2.00E-04    105.6    -928.5          12352200 

 38   16.00      9.15     0.021   2.37E-04    110.9    -874.2          12352200 

 39   15.50      6.25     0.021   2.71E-04    114.8    -817.6          12352200 

 40   15.00      3.53     0.021   3.03E-04    117.2    -759.5          12352200 

 41   14.50      1.01     0.021   3.33E-04    118.3    -700.4          12352200 

 42   14.00     -1.33     0.020   3.60E-04    118.3    -641.1          12352200 

 43   13.50     -3.49     0.020   3.84E-04    117.1    -582.2          12352200 

 44   13.00     -5.48     0.020   4.07E-04    114.8    -524.1          12352200 

 45   12.50     -7.29     0.020   4.27E-04    111.6    -467.4          12352200 

 46   12.00     -8.94     0.020   4.45E-04    107.6    -412.5          12352200 

 47   11.50    -10.43     0.019   4.60E-04    102.7    -359.8          12352200 

 48   11.00    -11.76     0.019   4.74E-04     97.2    -309.8          12352200 

 49   10.50    -12.95     0.019   4.86E-04     91.0    -262.7          12352200 

 50   10.00    -13.99     0.019   4.95E-04     84.3    -218.8          12352200 

 51    9.50    -14.90     0.018   5.03E-04     77.0    -178.4          12352200 

 52    9.00    -15.68     0.018   5.10E-04     69.4    -141.8          12352200 

 53    8.50    -16.34     0.018   5.15E-04     61.4    -109.0          12352200 

 54    8.00    -16.88     0.018   5.19E-04     53.1     -80.4          12352200 

 55    7.50    -17.31     0.017   5.21E-04     44.5     -56.0          12352200 

 56    7.00    -17.63     0.017   5.23E-04     35.8     -35.9          12352200 

 57    6.50    -17.85     0.017   5.24E-04     26.9     -20.2          12352200 

 58    6.00    -17.97     0.017   5.25E-04     18.0      -9.0          12352200 

 59    5.50    -18.00     0.016   5.25E-04      9.0      -2.2          12352200 

 60    5.00    -17.93     0.016   5.25E-04      0.0      -0.0               --- 

 At elev. 31.00 Strut force =   -617.7 kN/strut =   -123.5 kN/m run 

 At elev. 28.00 Strut force =    771.4 kN/strut =    771.4 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     71.70    28.65      28.65      5751 

  2   33.50   Total>   9.50    2.50m    83.59    26.27      26.27      5751 

  3   33.00   Total>  19.00    5.00m    95.48    23.89      23.89      5751 

  4   32.50   Total>  28.50    7.50m   107.37    21.51      21.51      5751 

  5   32.00   Total>  38.00   10.00m   119.26    19.12      19.12      5751 

  6   31.50   Total>  47.50   12.50m   131.15    18.56      18.56      5751 

  7   31.00   Total>  57.00   15.00m   143.04    19.95      19.95      5751 

  8   30.50   Total>  66.50   17.50m   154.93    21.32      21.32      5751 

  9   30.00   Total>  76.00   20.00m   166.82    22.67      22.67      5751 

 10   29.50   Total>  85.50   22.50m   178.71    23.97      23.97      5751 

 11   29.00   Total>  95.00   25.00m   190.60    25.20      25.20      5751 

 12   28.50   Total> 104.50   27.50m   202.49    27.50      27.50a     2526 

 13   28.00   Total> 114.00   30.00m   214.38    30.00      30.00a     2526 

 14   27.50   Total> 123.50   32.50m   226.27    32.50      32.50a     2526 

 15   27.00   Total> 133.00   35.00m   238.16    35.00      35.00a     2526 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.5   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 16   26.50   Total> 142.50   37.50m   250.05    37.50      37.50a     2526 

 17   26.00   Total> 152.00   42.09    261.94    42.09      42.09a     2526 

              Total> 152.00   40.00m   295.40    92.57      92.57      3031 

 18   25.50   Total> 162.00   42.50m   311.73    99.29      99.29      3158 

 19   25.00   Total> 172.00   45.00m   328.07   105.98     105.98      3284 

 20   24.50   Total> 182.00   47.50m   344.40   112.64     112.64      3410 

 21   24.00   Total> 192.00   50.00m   360.73   119.29     119.29      3537 

 22   23.70   Total> 198.00   51.50m   370.53   123.28     123.28      3612 

 23   23.35   Total> 205.00   53.25m   381.97   127.95     127.95      3701 

 24   23.00   Total> 212.00   55.00m   393.40   132.62     132.62      3789 

 25   22.50   Total> 222.00   57.50m   409.73   139.33     139.33      3916 

 26   22.00   Total> 232.00   60.00m   426.07   146.08     146.08      4042 

 27   21.50   Total> 242.00   62.50m   442.40   152.89     152.89      4168 

 28   21.00   Total> 252.00   65.00m   458.74   159.77     159.77      4294 

 29   20.50   Total> 262.00   67.50m   475.07   166.72     166.72      4421 

 30   20.00   Total> 272.00   70.00m   491.40   173.76     173.76      4547 

 31   19.50   Total> 282.00   72.50m   507.74   180.90     180.90      4673 

 32   19.00   Total> 292.00   75.00m   524.07   188.14     188.14      4800 

 33   18.50   Total> 302.00   77.50m   540.40   195.50     195.50      4926 

 34   18.00   Total> 312.00   80.00m   556.74   202.96     202.96      5052 

 35   17.50   Total> 322.00   82.50m   573.07   210.55     210.55      5179 

 36   17.00   Total> 332.00   85.00m   589.40   218.26     218.26      5305 

 37   16.50   Total> 342.00   87.50m   605.74   226.10     226.10      5431 

 38   16.00   Total> 352.00   90.00m   622.07   234.06     234.06      5558 

 39   15.50   Total> 362.00   92.50m   638.40   242.16     242.16      5684 

 40   15.00   Total> 372.00   95.00m   654.74   250.38     250.38      5810 

 41   14.50   Total> 382.00   97.50m   671.07   258.73     258.73      5936 

 42   14.00   Total> 392.00  100.00m   687.40   267.21     267.21      6063 

 43   13.50   Total> 402.00  102.50m   703.74   275.81     275.81      6189 

 44   13.00   Total> 412.00  105.00m   720.07   284.54     284.54      6315 

 45   12.50   Total> 422.00  107.73    736.40   293.38     293.38      6442 

 46   12.00   Total> 432.00  111.40    752.74   302.34     302.34      6568 

 47   11.50   Total> 442.00  115.07    769.07   311.41     311.41      6694 

 48   11.00   Total> 452.00  118.73    785.41   320.59     320.59      6821 

 49   10.50   Total> 462.00  122.40    801.74   329.87     329.87      6947 

 50   10.00   Total> 472.00  126.07    818.07   339.25     339.25      7073 

 51    9.50   Total> 482.00  129.74    834.41   348.72     348.72      7200 

 52    9.00   Total> 492.00  133.41    850.74   358.29     358.29      7326 

 53    8.50   Total> 502.00  137.08    867.07   367.94     367.94      7452 

 54    8.00   Total> 512.00  140.75    883.41   377.68     377.68      7578 

 55    7.50   Total> 522.00  144.42    899.74   387.49     387.49      7705 

 56    7.00   Total> 532.00  148.09    916.07   397.38     397.38      7831 

 57    6.50   Total> 542.00  151.76    932.41   407.35     407.35      7957 

 58    6.00   Total> 552.00  155.43    948.74   417.38     417.38      8084 

 59    5.50   Total> 562.00  159.10    965.07   427.49     427.49      8210 

 60    5.00   Total> 572.00  162.76    981.41   437.66     437.66      8336 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.5   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    172.53    48.98      48.98      1878 

 23   23.35   Total>   7.00    1.75m   183.97    57.17      57.17      1923 

 24   23.00   Total>  14.00    3.50m   195.40    65.35      65.35      1969 

 25   22.50   Total>  24.00    6.00m   211.74    77.02      77.02      2035 

 26   22.00   Total>  34.00    8.50m   228.07    88.66      88.66      2101 

 27   21.50   Total>  44.01   11.00m   244.41   100.27     100.27      2166 

 28   21.00   Total>  54.01   13.50m   260.75   111.85     111.85      2232 

 29   20.50   Total>  64.02   16.00m   277.09   123.39     123.39      2298 

 30   20.00   Total>  74.03   18.50m   293.44   134.88     134.88      2363 

 31   19.50   Total>  84.05   21.00m   309.78   146.32     146.32      2429 

 32   19.00   Total>  94.07   23.50m   326.14   157.72     157.72      2495 

 33   18.50   Total> 104.09   26.00m   342.50   169.06     169.06      2560 

 34   18.00   Total> 114.12   28.50m   358.86   180.35     180.35      2626 

 35   17.50   Total> 124.16   31.00m   375.23   191.58     191.58      2692 

 36   17.00   Total> 134.20   33.50m   391.60   202.75     202.75      2757 

 37   16.50   Total> 144.24   36.00m   407.98   213.86     213.86      2823 

 38   16.00   Total> 154.30   38.50m   424.37   224.92     224.92      2889 

 39   15.50   Total> 164.36   41.00m   440.76   235.91     235.91      2954 

 40   15.00   Total> 174.43   43.50m   457.16   246.85     246.85      3020 

 41   14.50   Total> 184.50   46.00m   473.57   257.72     257.72      3085 

 42   14.00   Total> 194.59   48.50m   489.99   268.54     268.54      3151 

 43   13.50   Total> 204.68   51.00m   506.42   279.31     279.31      3217 

 44   13.00   Total> 214.78   53.50m   522.85   290.02     290.02      3282 

 45   12.50   Total> 224.89   56.00m   539.30   300.67     300.67      3348 

 46   12.00   Total> 235.01   58.50m   555.75   311.28     311.28      3414 

 47   11.50   Total> 245.14   61.00m   572.21   321.84     321.84      3479 

 48   11.00   Total> 255.28   63.50m   588.68   332.35     332.35      3545 

 49   10.50   Total> 265.43   66.00m   605.16   342.81     342.81      3611 

 50   10.00   Total> 275.58   68.50m   621.66   353.24     353.24      3676 

 51    9.50   Total> 285.75   71.00m   638.16   363.62     363.62      3742 

 52    9.00   Total> 295.93   73.50m   654.67   373.97     373.97      3808 

 53    8.50   Total> 306.12   76.00m   671.20   384.28     384.28      3873 

 54    8.00   Total> 316.32   78.50m   687.73   394.56     394.56      3939 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.5   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 55    7.50   Total> 326.53   81.00m   704.27   404.80     404.80      4005 

 56    7.00   Total> 336.76   83.50m   720.83   415.01     415.01      4070 

 57    6.50   Total> 346.99   86.00m   737.40   425.20     425.20      4136 

 58    6.00   Total> 357.23   88.50m   753.97   435.35     435.35      4201 

 59    5.50   Total> 367.49   91.00m   770.56   445.48     445.48      4267 

 60    5.00   Total> 377.75   93.50m   787.16   455.58     455.58      4333 

  

Note:     42.09a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Stage No. 8   Remove strut or anchor no.1 at elevation 31.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   8   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     28.74     0.016  -3.57E-04     56.1      -0.0    -56.1 12352200 

  2   33.50     26.40     0.016  -3.57E-04     69.9      31.7          12352200 

  3   33.00     24.06     0.016  -3.59E-04     82.5      70.1          12352200 

  4   32.50     21.71     0.016  -3.63E-04     93.9     114.4          12352200 

  5   32.00     19.35     0.016  -3.69E-04    104.2     164.2          12352200 

  6   31.50     18.82     0.016  -3.76E-04    113.7     218.8          12352200 

  7   31.00     20.21     0.017  -3.87E-04    123.5     278.1          12352200 

  8   30.50     21.58     0.017  -3.99E-04    133.9     342.5          12352200 

  9   30.00     22.91     0.017  -4.14E-04    145.1     412.3          12352200 

 10   29.50     24.19     0.017  -4.33E-04    156.8     487.7          12352200 

 11   29.00     25.40     0.018  -4.54E-04    169.2     569.3          12352200 

 12   28.50     27.68     0.018  -4.79E-04    182.5     657.1          12352200 

 13   28.00     30.15     0.018  -5.07E-04    197.0     751.9    702.5 12352200 

                30.15     0.018  -5.07E-04   -505.5     751.9  

 14   27.50     32.62     0.018  -5.33E-04   -489.8     503.0          12352200 

 15   27.00     35.10     0.019  -5.48E-04   -472.9     262.3          12352200 

 16   26.50     37.58     0.019  -5.54E-04   -454.7      31.6          12352200 

 17   26.00     42.15     0.019  -5.51E-04   -434.8    -190.9          12352200 

                92.64     0.019  -5.51E-04   -434.8    -190.9  

 18   25.50     99.34     0.019  -5.39E-04   -386.8    -396.3          12352200 

 19   25.00    106.01     0.020  -5.19E-04   -335.5    -576.8          12352200 

 20   24.50    112.65     0.020  -4.93E-04   -280.8    -730.8          12352200 

 21   24.00    119.29     0.020  -4.61E-04   -222.8    -856.7      0.8 12352200 

               119.29     0.020  -4.61E-04   -223.6    -856.7  

 22   23.70    123.27     0.020  -4.39E-04   -187.3    -918.3          12352200 

                74.29     0.020  -4.39E-04   -187.3    -918.3  

 23   23.35     70.75     0.020  -4.12E-04   -161.9    -979.3          12352200 

 24   23.00     67.23     0.021  -3.84E-04   -137.7   -1031.6          12352200 

 25   22.50     62.26     0.021  -3.41E-04   -105.4   -1092.1          12352200 

 26   22.00     57.35     0.021  -2.96E-04    -75.5   -1137.0          12352200 



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.8   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 27   21.50     52.53     0.021  -2.49E-04    -48.0   -1167.5          12352200 

 28   21.00     47.82     0.021  -2.01E-04    -22.9   -1184.9          12352200 

 29   20.50     43.22     0.021  -1.53E-04     -0.1   -1190.4          12352200 

 30   20.00     38.76     0.021  -1.05E-04     20.4   -1185.1          12352200 

 31   19.50     34.44     0.021  -5.81E-05     38.7   -1170.1          12352200 

 32   19.00     30.28     0.021  -1.12E-05     54.8   -1146.4          12352200 

 33   18.50     26.28     0.021   3.44E-05     69.0   -1115.2          12352200 

 34   18.00     22.46     0.021   7.88E-05     81.2   -1077.5          12352200 

 35   17.50     18.81     0.021   1.21E-04     91.5   -1034.1          12352200 

 36   17.00     15.34     0.021   1.62E-04    100.0    -986.0          12352200 

 37   16.50     12.07     0.021   2.01E-04    106.9    -934.1          12352200 

 38   16.00      8.98     0.021   2.38E-04    112.1    -879.1          12352200 

 39   15.50      6.08     0.021   2.72E-04    115.9    -822.0          12352200 

 40   15.00      3.37     0.021   3.04E-04    118.2    -763.3          12352200 

 41   14.50      0.84     0.021   3.34E-04    119.3    -703.7          12352200 

 42   14.00     -1.50     0.020   3.61E-04    119.1    -644.0          12352200 

 43   13.50     -3.65     0.020   3.86E-04    117.9    -584.6          12352200 

 44   13.00     -5.64     0.020   4.08E-04    115.5    -526.1          12352200 

 45   12.50     -7.44     0.020   4.29E-04    112.3    -469.1          12352200 

 46   12.00     -9.08     0.020   4.46E-04    108.1    -413.9          12352200 

 47   11.50    -10.57     0.019   4.62E-04    103.2    -361.0          12352200 

 48   11.00    -11.89     0.019   4.76E-04     97.6    -310.7          12352200 

 49   10.50    -13.07     0.019   4.87E-04     91.4    -263.4          12352200 

 50   10.00    -14.10     0.019   4.97E-04     84.6    -219.3          12352200 

 51    9.50    -15.00     0.018   5.05E-04     77.3    -178.8          12352200 

 52    9.00    -15.77     0.018   5.12E-04     69.6    -142.0          12352200 

 53    8.50    -16.42     0.018   5.17E-04     61.5    -109.2          12352200 

 54    8.00    -16.95     0.018   5.21E-04     53.2     -80.5          12352200 

 55    7.50    -17.37     0.017   5.23E-04     44.6     -56.0          12352200 

 56    7.00    -17.68     0.017   5.25E-04     35.9     -35.9          12352200 

 57    6.50    -17.89     0.017   5.26E-04     27.0     -20.2          12352200 

 58    6.00    -18.00     0.017   5.27E-04     18.0      -9.0          12352200 

 59    5.50    -18.01     0.016   5.27E-04      9.0      -2.2          12352200 

 60    5.00    -17.93     0.016   5.27E-04      0.0      -0.0               --- 

 At elev. 34.00 Strut force =    -56.1 kN/strut =    -56.1 kN/m run 

 At elev. 28.00 Strut force =    702.5 kN/strut =    702.5 kN/m run 

 At elev. 24.00 Strut force =      0.8 kN/strut =      0.8 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     71.70    28.74      28.74      3617 

  2   33.50   Total>   9.50    2.50m    83.59    26.40      26.40      3617 

  3   33.00   Total>  19.00    5.00m    95.48    24.06      24.06      3617 

  4   32.50   Total>  28.50    7.50m   107.37    21.71      21.71      3617 

  5   32.00   Total>  38.00   10.00m   119.26    19.35      19.35      3617 

  6   31.50   Total>  47.50   12.50m   131.15    18.82      18.82      3617 

  7   31.00   Total>  57.00   15.00m   143.04    20.21      20.21      3617 

  8   30.50   Total>  66.50   17.50m   154.93    21.58      21.58      3617 

  9   30.00   Total>  76.00   20.00m   166.82    22.91      22.91      3617 

 10   29.50   Total>  85.50   22.50m   178.71    24.19      24.19      3617 

 11   29.00   Total>  95.00   25.00m   190.60    25.40      25.40      3617 

 12   28.50   Total> 104.50   27.50m   202.49    27.68      27.68      3617 

 13   28.00   Total> 114.00   30.00m   214.38    30.15      30.15      3617 

 14   27.50   Total> 123.50   32.50m   226.27    32.62      32.62      3617 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.8   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 15   27.00   Total> 133.00   35.00m   238.16    35.10      35.10      3617 

 16   26.50   Total> 142.50   37.50m   250.05    37.58      37.58      3617 

 17   26.00   Total> 152.00   42.09    261.94    42.15      42.15      3617 

              Total> 152.00   40.00m   295.40    92.64      92.64      4340 

 18   25.50   Total> 162.00   42.50m   311.73    99.34      99.34      4521 

 19   25.00   Total> 172.00   45.00m   328.07   106.01     106.01      4702 

 20   24.50   Total> 182.00   47.50m   344.40   112.65     112.65      4883 

 21   24.00   Total> 192.00   50.00m   360.73   119.29     119.29      3768 

 22   23.70   Total> 198.00   51.50m   370.53   123.27     123.27      3849 

 23   23.35   Total> 205.00   53.25m   381.97   127.93     127.93      3943 

 24   23.00   Total> 212.00   55.00m   393.40   132.60     132.60      4037 

 25   22.50   Total> 222.00   57.50m   409.73   139.29     139.29      4172 

 26   22.00   Total> 232.00   60.00m   426.07   146.04     146.04      4306 

 27   21.50   Total> 242.00   62.50m   442.40   152.83     152.83      4441 

 28   21.00   Total> 252.00   65.00m   458.74   159.70     159.70      4575 

 29   20.50   Total> 262.00   67.50m   475.07   166.65     166.65      4710 

 30   20.00   Total> 272.00   70.00m   491.40   173.68     173.68      4845 

 31   19.50   Total> 282.00   72.50m   507.74   180.82     180.82      4979 

 32   19.00   Total> 292.00   75.00m   524.07   188.05     188.05      5114 

 33   18.50   Total> 302.00   77.50m   540.40   195.40     195.40      5248 

 34   18.00   Total> 312.00   80.00m   556.74   202.86     202.86      5383 

 35   17.50   Total> 322.00   82.50m   573.07   210.45     210.45      5517 

 36   17.00   Total> 332.00   85.00m   589.40   218.16     218.16      5652 

 37   16.50   Total> 342.00   87.50m   605.74   225.99     225.99      5787 

 38   16.00   Total> 352.00   90.00m   622.07   233.96     233.96      5921 

 39   15.50   Total> 362.00   92.50m   638.40   242.05     242.05      6056 

 40   15.00   Total> 372.00   95.00m   654.74   250.27     250.27      6190 

 41   14.50   Total> 382.00   97.50m   671.07   258.63     258.63      6325 

 42   14.00   Total> 392.00  100.00m   687.40   267.11     267.11      6459 

 43   13.50   Total> 402.00  102.50m   703.74   275.71     275.71      6594 

 44   13.00   Total> 412.00  105.00m   720.07   284.44     284.44      6728 

 45   12.50   Total> 422.00  107.73    736.40   293.28     293.28      6863 

 46   12.00   Total> 432.00  111.40    752.74   302.25     302.25      6998 

 47   11.50   Total> 442.00  115.07    769.07   311.32     311.32      7132 

 48   11.00   Total> 452.00  118.73    785.41   320.50     320.50      7267 

 49   10.50   Total> 462.00  122.40    801.74   329.79     329.79      7401 

 50   10.00   Total> 472.00  126.07    818.07   339.18     339.18      7536 

 51    9.50   Total> 482.00  129.74    834.41   348.66     348.66      7670 

 52    9.00   Total> 492.00  133.41    850.74   358.23     358.23      7805 

 53    8.50   Total> 502.00  137.08    867.07   367.89     367.89      7940 

 54    8.00   Total> 512.00  140.75    883.41   377.63     377.63      8074 

 55    7.50   Total> 522.00  144.42    899.74   387.45     387.45      8209 

 56    7.00   Total> 532.00  148.09    916.07   397.35     397.35      8343 

 57    6.50   Total> 542.00  151.76    932.41   407.32     407.32      8478 

 58    6.00   Total> 552.00  155.43    948.74   417.36     417.36      8612 

 59    5.50   Total> 562.00  159.10    965.07   427.48     427.48      8747 

 60    5.00   Total> 572.00  162.76    981.41   437.66     437.66      8882 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.8   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    172.53    48.99      48.99      2243 

 23   23.35   Total>   7.00    1.75m   183.97    57.18      57.18      2298 

 24   23.00   Total>  14.00    3.50m   195.40    65.36      65.36      2353 

 25   22.50   Total>  24.00    6.00m   211.74    77.04      77.04      2432 

 26   22.00   Total>  34.00    8.50m   228.07    88.69      88.69      2510 

 27   21.50   Total>  44.01   11.00m   244.41   100.30     100.30      2589 

 28   21.00   Total>  54.01   13.50m   260.75   111.89     111.89      2667 

 29   20.50   Total>  64.02   16.00m   277.09   123.43     123.43      2745 

 30   20.00   Total>  74.03   18.50m   293.44   134.93     134.93      2824 

 31   19.50   Total>  84.05   21.00m   309.78   146.37     146.37      2902 

 32   19.00   Total>  94.07   23.50m   326.14   157.77     157.77      2981 

 33   18.50   Total> 104.09   26.00m   342.50   169.12     169.12      3059 

 34   18.00   Total> 114.12   28.50m   358.86   180.41     180.41      3138 

 35   17.50   Total> 124.16   31.00m   375.23   191.64     191.64      3216 

 36   17.00   Total> 134.20   33.50m   391.60   202.81     202.81      3295 

 37   16.50   Total> 144.24   36.00m   407.98   213.93     213.93      3373 

 38   16.00   Total> 154.30   38.50m   424.37   224.98     224.98      3451 

 39   15.50   Total> 164.36   41.00m   440.76   235.97     235.97      3530 

 40   15.00   Total> 174.43   43.50m   457.16   246.91     246.91      3608 

 41   14.50   Total> 184.50   46.00m   473.57   257.78     257.78      3687 

 42   14.00   Total> 194.59   48.50m   489.99   268.60     268.60      3765 

 43   13.50   Total> 204.68   51.00m   506.42   279.37     279.37      3844 

 44   13.00   Total> 214.78   53.50m   522.85   290.07     290.07      3922 

 45   12.50   Total> 224.89   56.00m   539.30   300.73     300.73      4001 

 46   12.00   Total> 235.01   58.50m   555.75   311.33     311.33      4079 

 47   11.50   Total> 245.14   61.00m   572.21   321.89     321.89      4157 

 48   11.00   Total> 255.28   63.50m   588.68   332.39     332.39      4236 

 49   10.50   Total> 265.43   66.00m   605.16   342.86     342.86      4314 

 50   10.00   Total> 275.58   68.50m   621.66   353.28     353.28      4393 

 51    9.50   Total> 285.75   71.00m   638.16   363.66     363.66      4471 

 52    9.00   Total> 295.93   73.50m   654.67   374.00     374.00      4550 

 53    8.50   Total> 306.12   76.00m   671.20   384.31     384.31      4628 

 54    8.00   Total> 316.32   78.50m   687.73   394.58     394.58      4707 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.8   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 55    7.50   Total> 326.53   81.00m   704.27   404.82     404.82      4785 

 56    7.00   Total> 336.76   83.50m   720.83   415.03     415.03      4863 

 57    6.50   Total> 346.99   86.00m   737.40   425.21     425.21      4942 

 58    6.00   Total> 357.23   88.50m   753.97   435.37     435.37      5020 

 59    5.50   Total> 367.49   91.00m   770.56   445.49     445.49      5099 

 60    5.00   Total> 377.75   93.50m   787.16   455.59     455.59      5177 
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Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 
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GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 10   Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

  10   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      6.28     0.016  -3.58E-04     60.9      -0.0    -60.9 12352200 

  2   33.50     26.41     0.016  -3.58E-04     69.1      32.3          12352200 

  3   33.00     24.06     0.016  -3.61E-04     81.7      70.2          12352200 

  4   32.50     21.71     0.016  -3.64E-04     93.2     114.2          12352200 

  5   32.00     19.35     0.016  -3.70E-04    103.4     163.6          12352200 

  6   31.50     18.81     0.016  -3.78E-04    113.0     217.9          12352200 

  7   31.00     20.21     0.017  -3.88E-04    122.7     276.8          12352200 

  8   30.50     21.58     0.017  -4.00E-04    133.2     340.8          12352200 

  9   30.00     22.91     0.017  -4.15E-04    144.3     410.2          12352200 

 10   29.50     24.39     0.017  -4.33E-04    156.1     485.3          12352200 

 11   29.00     27.25     0.018  -4.55E-04    169.0     566.5          12352200 

 12   28.50     30.11     0.018  -4.79E-04    183.4     654.6          12352200 

 13   28.00     32.96     0.018  -5.08E-04    199.1     750.1    708.8 12352200 

                32.96     0.018  -5.08E-04   -509.7     750.1  

 14   27.50     35.82     0.018  -5.33E-04   -492.5     499.5          12352200 

 15   27.00     38.68     0.019  -5.48E-04   -473.8     257.9          12352200 

 16   26.50     41.53     0.019  -5.54E-04   -453.8      27.2          12352200 

 17   26.00     44.39     0.019  -5.51E-04   -432.3    -194.4          12352200 

                92.63     0.019  -5.51E-04   -432.3    -194.4  

 18   25.50     99.34     0.019  -5.39E-04   -384.3    -398.6          12352200 

 19   25.00    106.00     0.020  -5.19E-04   -333.0    -577.8          12352200 

 20   24.50    112.65     0.020  -4.93E-04   -278.3    -730.6          12352200 

 21   24.00    119.28     0.020  -4.61E-04   -220.3    -855.2      7.3 12352200 

               119.28     0.020  -4.61E-04   -227.6    -855.2  

 22   23.70    123.27     0.020  -4.39E-04   -191.2    -918.1          12352200 

                94.42     0.020  -4.39E-04   -191.2    -918.1  

 23   23.35     72.38     0.020  -4.12E-04   -162.1    -979.6          12352200 

 24   23.00     67.22     0.021  -3.84E-04   -137.6   -1031.9          12352200 

 25   22.50     62.24     0.021  -3.41E-04   -105.3   -1092.3          12352200 



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.10  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 26   22.00     57.34     0.021  -2.95E-04    -75.4   -1137.2          12352200 

 27   21.50     52.52     0.021  -2.49E-04    -47.9   -1167.7          12352200 

 28   21.00     47.80     0.021  -2.01E-04    -22.8   -1185.1          12352200 

 29   20.50     43.21     0.021  -1.53E-04     -0.1   -1190.5          12352200 

 30   20.00     38.75     0.021  -1.05E-04     20.4   -1185.2          12352200 

 31   19.50     34.43     0.021  -5.78E-05     38.7   -1170.1          12352200 

 32   19.00     30.27     0.021  -1.10E-05     54.9   -1146.4          12352200 

 33   18.50     26.27     0.021   3.47E-05     69.0   -1115.2          12352200 

 34   18.00     22.44     0.021   7.91E-05     81.2   -1077.4          12352200 

 35   17.50     18.80     0.021   1.21E-04     91.5   -1034.0          12352200 

 36   17.00     15.33     0.021   1.62E-04    100.0    -985.9          12352200 

 37   16.50     12.06     0.021   2.01E-04    106.9    -934.0          12352200 

 38   16.00      8.97     0.021   2.38E-04    112.1    -879.0          12352200 

 39   15.50      6.07     0.021   2.72E-04    115.9    -821.8          12352200 

 40   15.00      3.36     0.021   3.04E-04    118.3    -763.1          12352200 

 41   14.50      0.83     0.021   3.34E-04    119.3    -703.6          12352200 

 42   14.00     -1.50     0.020   3.61E-04    119.1    -643.8          12352200 

 43   13.50     -3.66     0.020   3.86E-04    117.8    -584.5          12352200 

 44   13.00     -5.64     0.020   4.09E-04    115.5    -526.0          12352200 

 45   12.50     -7.45     0.020   4.29E-04    112.3    -468.9          12352200 

 46   12.00     -9.09     0.020   4.47E-04    108.1    -413.8          12352200 

 47   11.50    -10.57     0.019   4.62E-04    103.2    -360.8          12352200 

 48   11.00    -11.89     0.019   4.76E-04     97.6    -310.6          12352200 

 49   10.50    -13.07     0.019   4.87E-04     91.3    -263.3          12352200 

 50   10.00    -14.11     0.019   4.97E-04     84.5    -219.2          12352200 

 51    9.50    -15.01     0.018   5.05E-04     77.3    -178.7          12352200 

 52    9.00    -15.78     0.018   5.12E-04     69.6    -142.0          12352200 

 53    8.50    -16.42     0.018   5.17E-04     61.5    -109.2          12352200 

 54    8.00    -16.95     0.018   5.21E-04     53.2     -80.5          12352200 

 55    7.50    -17.37     0.017   5.23E-04     44.6     -56.0          12352200 

 56    7.00    -17.68     0.017   5.25E-04     35.8     -35.9          12352200 

 57    6.50    -17.89     0.017   5.26E-04     26.9     -20.2          12352200 

 58    6.00    -17.99     0.017   5.27E-04     18.0      -9.0          12352200 

 59    5.50    -18.00     0.016   5.27E-04      9.0      -2.2          12352200 

 60    5.00    -17.91     0.016   5.27E-04      0.0      -0.0               --- 

 At elev. 34.00 Strut force =    -60.9 kN/strut =    -60.9 kN/m run 

 At elev. 28.00 Strut force =    708.8 kN/strut =    708.8 kN/m run 

 At elev. 24.00 Strut force =      7.3 kN/strut =      7.3 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      6.28     6.28       6.28p     5920 

  2   33.50    0.00    9.50    1.54     47.50    26.41      26.41      5920 

  3   33.00    0.00   19.00    4.40     88.72    24.06      24.06      5920 

  4   32.50    0.00   28.50    7.25    129.95    21.71      21.71      5920 

  5   32.00    0.00   38.00   10.11    171.17    19.35      19.35      1159 

  6   31.50    0.00   47.50   12.97    212.39    18.81      18.81      1159 

  7   31.00    0.00   57.00   15.82    253.61    20.21      20.21      1159 

  8   30.50    0.00   66.50   18.68    294.83    21.58      21.58      1159 

  9   30.00    0.00   76.00   21.54    336.06    22.91      22.91      1159 

 10   29.50    0.00   85.50   24.39    377.28    24.39      24.39a     1159 

 11   29.00    0.00   95.00   27.25    418.50    27.25      27.25a     1159 

 12   28.50    0.00  104.50   30.11    459.72    30.11      30.11a     1159 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.10  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 13   28.00    0.00  114.00   32.96    500.94    32.96      32.96a     1159 

 14   27.50    0.00  123.50   35.82    542.17    35.82      35.82a     1159 

 15   27.00    0.00  133.00   38.68    583.39    38.68      38.68a     1159 

 16   26.50    0.00  142.50   41.53    624.61    41.53      41.53a     1159 

 17   26.00    0.00  152.00   44.39    665.83    44.39      44.39a     1159 

               0.00  152.00   43.07    608.52    92.63      92.63      1589 

 18   25.50    0.00  162.00   46.36    646.65    99.34      99.34      1656 

 19   25.00    0.00  172.00   49.65    684.79   106.00     106.00      1722 

 20   24.50    0.00  182.00   52.93    722.93   112.65     112.65      1788 

 21   24.00    0.00  192.00   56.22    761.06   119.28     119.28      1854 

 22   23.70    0.00  198.00   58.19    783.94   123.27     123.27      1894 

 23   23.35    0.00  205.00   60.49    810.64   127.92     127.92      1940 

 24   23.00    0.00  212.00   62.79    837.34   132.59     132.59      1987 

 25   22.50    0.00  222.00   66.08    875.47   139.29     139.29      2053 

 26   22.00    0.00  232.00   69.36    913.61   146.03     146.03      2119 

 27   21.50    0.00  242.00   72.65    951.74   152.83     152.83      2185 

 28   21.00    0.00  252.00   75.94    989.88   159.70     159.70      2252 

 29   20.50    0.00  262.00   79.22   1028.02   166.64     166.64      2318 

 30   20.00    0.00  272.00   82.51   1066.15   173.68     173.68      2384 

 31   19.50    0.00  282.00   85.80   1104.29   180.81     180.81      2450 

 32   19.00    0.00  292.00   89.08   1142.43   188.05     188.05      2516 

 33   18.50    5.00  297.00   90.73   1161.49   190.39     195.39      2583 

 34   18.00   10.00  302.00   92.37   1180.56   192.86     202.86      2649 

 35   17.50   15.00  307.00   94.01   1199.63   195.44     210.44      2715 

 36   17.00   20.00  312.00   95.66   1218.70   198.15     218.15      2781 

 37   16.50   25.00  317.00   97.30   1237.77   200.99     225.99      2848 

 38   16.00   30.00  322.00   98.94   1256.84   203.95     233.95      2914 

 39   15.50   35.00  327.00  100.59   1275.90   207.05     242.05      2980 

 40   15.00   40.00  332.00  102.23   1294.97   210.27     250.27      3046 

 41   14.50   45.00  337.00  103.87   1314.04   213.62     258.62      3112 

 42   14.00   50.00  342.00  105.52   1333.11   217.10     267.10      3179 

 43   13.50   55.00  347.00  107.16   1352.18   220.71     275.71      3245 

 44   13.00   60.00  352.00  108.80   1371.24   224.43     284.43      3311 

 45   12.50   65.00  357.00  110.45   1390.31   228.28     293.28      3377 

 46   12.00   70.00  362.00  112.09   1409.38   232.24     302.24      3444 

 47   11.50   75.00  367.00  113.73   1428.45   236.32     311.32      3510 

 48   11.00   80.00  372.00  115.38   1447.52   240.50     320.50      3576 

 49   10.50   85.00  377.00  117.02   1466.59   244.79     329.79      3642 

 50   10.00   90.00  382.00  118.66   1485.65   249.17     339.17      3708 

 51    9.50   95.00  387.00  120.31   1504.72   253.66     348.66      3775 

 52    9.00  100.00  392.00  121.95   1523.79   258.23     358.23      3841 

 53    8.50  105.00  397.00  123.59   1542.86   262.89     367.89     11969 

 54    8.00  110.00  402.00  125.23   1561.93   267.63     377.63     12172 

 55    7.50  115.00  407.00  126.88   1580.99   272.45     387.45     12375 

 56    7.00  120.00  412.00  128.52   1600.06   277.35     397.35     12578 

 57    6.50  125.00  417.00  130.16   1619.13   282.32     407.32     12781 

 58    6.00  130.00  422.00  131.81   1638.20   287.37     417.37     12983 

 59    5.50  135.00  427.00  133.45   1657.27   292.48     427.48     13186 

 60    5.00  140.00  432.00  135.09   1676.34   297.67     437.67     13389 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.10  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00     28.84    28.84      28.84p     1738 

 23   23.35    0.00    7.00    0.00     55.54    55.54      55.54p     1781 

 24   23.00    0.00   14.00    0.00     82.24    65.37      65.37      1823 

 25   22.50    0.00   24.00    1.01    120.38    77.04      77.04      1884 

 26   22.00    0.00   34.00    4.29    158.52    88.69      88.69      1945 

 27   21.50    0.00   44.01    7.58    196.67   100.31     100.31      2006 

 28   21.00    0.00   54.01   10.87    234.83   111.89     111.89      2066 

 29   20.50    0.00   64.02   14.16    273.00   123.43     123.43      2127 

 30   20.00    0.00   74.03   17.45    311.18   134.93     134.93      2188 

 31   19.50    0.00   84.05   20.74    349.38   146.38     146.38      2249 

 32   19.00    0.00   94.07   24.03    387.59   157.78     157.78      2310 

 33   18.50    5.00   99.09   25.68    406.75   164.12     169.12      2370 

 34   18.00   10.00  104.12   27.34    425.93   170.41     180.41      2431 

 35   17.50   15.00  109.16   28.99    445.13   176.64     191.64      2492 

 36   17.00   20.00  114.20   30.65    464.35   182.82     202.82      2553 

 37   16.50   25.00  119.24   32.31    483.60   188.93     213.93      2613 

 38   16.00   30.00  124.30   33.97    502.87   194.98     224.98      2674 

 39   15.50   35.00  129.36   35.63    522.17   200.98     235.98      2735 

 40   15.00   40.00  134.43   37.30    541.50   206.91     246.91      2796 

 41   14.50   45.00  139.50   38.97    560.86   212.79     257.79      2857 

 42   14.00   50.00  144.59   40.64    580.25   218.61     268.61      2917 

 43   13.50   55.00  149.68   42.31    599.67   224.37     279.37      2978 

 44   13.00   60.00  154.78   43.99    619.12   230.08     290.08      3039 

 45   12.50   65.00  159.89   45.67    638.61   235.73     300.73      3100 

 46   12.00   70.00  165.01   47.35    658.13   241.33     311.33      3160 

 47   11.50   75.00  170.14   49.03    677.69   246.89     321.89      3221 

 48   11.00   80.00  175.28   50.72    697.29   252.40     332.40      3282 

 49   10.50   85.00  180.43   52.41    716.92   257.86     342.86      3343 

 50   10.00   90.00  185.58   54.11    736.60   263.28     353.28      3404 

 51    9.50   95.00  190.75   55.81    756.31   268.66     363.66      3464 

 52    9.00  100.00  195.93   57.51    776.06   274.00     374.00      3525 

 53    8.50  105.00  201.12   59.22    795.85   279.31     384.31      9011 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.10  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 54    8.00  110.00  206.32   60.93    815.69   284.58     394.58      9163 

 55    7.50  115.00  211.53   62.64    835.56   289.82     404.82      9316 

 56    7.00  120.00  216.76   64.35    855.48   295.03     415.03      9469 

 57    6.50  125.00  221.99   66.07    875.43   300.21     425.21      9621 

 58    6.00  130.00  227.23   67.80    895.43   305.36     435.36      9774 

 59    5.50  135.00  232.49   69.53    915.47   310.48     445.48      9927 

 60    5.00  140.00  237.75   71.26    935.55   315.58     455.58     10080 

  

Note:     44.39a  Soil pressure at active limit  

          55.54p  Soil pressure at passive limit  
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----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 11   Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

  11   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      6.14     0.016  -3.81E-04    -36.3      -0.0     36.3   882019 

  2   33.50     26.24     0.016  -3.77E-04    -28.3       7.1            882019 

  3   33.00     23.88     0.016  -3.64E-04    -15.7      19.8            882019 

  4   32.50     21.53     0.016  -3.48E-04     -4.4      38.5            882019 

  5   32.00     19.22     0.016  -3.30E-04      5.8      62.6            882019 

  6   31.50     18.76     0.017  -3.14E-04     15.3      91.5            882019 

  7   31.00     20.25     0.017  -3.02E-04     25.1     125.1            882019 

  8   30.50     21.73     0.017  -2.97E-04     35.6     163.8            882019 

  9   30.00     23.18     0.017  -3.03E-04     46.8     207.9            882019 

 10   29.50     24.79     0.017  -3.21E-04     58.8     257.7            882019 

 11   29.00     27.76     0.017  -3.57E-04     71.9     313.7            882019 

 12   28.50     30.71     0.017  -4.13E-04     86.5     376.6            882019 

 13   28.00     33.61     0.018  -4.94E-04    102.6     447.1    213.6   882019 

                33.61     0.018  -4.94E-04   -111.0     447.1  

 14   27.50     36.45     0.018  -5.73E-04    -93.5     299.9            882019 

 15   27.00     39.24     0.018  -6.26E-04    -74.6     161.7            882019 

 16   26.50     42.00     0.019  -6.58E-04    -54.2      34.6            882019 

 17   26.00     44.73     0.019  -6.76E-04    -32.6     -83.4            882019 

                93.10     0.019  -6.76E-04    -32.6     -83.4  

 18   25.50     99.61     0.019  -6.86E-04     15.6    -183.8            882019 

 19   25.00    106.02     0.020  -7.00E-04     67.0    -259.4            882019 

 20   24.50    112.42     0.020  -7.34E-04    121.6    -308.5            882019 

 21   24.00    118.71     0.020  -8.03E-04    179.4    -329.4    415.5   882019 

               118.71     0.020  -8.03E-04   -236.0    -329.4  

 22   23.70    122.42     0.021  -8.46E-04   -199.9    -393.6            882019 

                93.57     0.021  -8.46E-04   -199.9    -393.6  

 23   23.35     71.14     0.021  -8.70E-04   -171.0    -456.7            882019 

 24   23.00     64.36     0.021  -8.71E-04   -147.3    -510.7            882019 
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                                                              (continued) 

Stage No.11  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 25   22.50     58.20     0.022  -8.37E-04   -116.7    -573.8            882019 

 26   22.00     52.06     0.022  -7.70E-04    -89.1    -621.9            882019 

 27   21.50     46.02     0.022  -6.78E-04    -64.6    -656.3            882019 

 28   21.00     40.15     0.023  -5.68E-04    -43.1    -678.5            882019 

 29   20.50     34.51     0.023  -4.45E-04    -24.4    -689.6            882019 

 30   20.00     29.16     0.023  -3.15E-04     -8.5    -691.1            882019 

 31   19.50     24.14     0.023  -1.84E-04      4.8    -684.2            882019 

 32   19.00     19.47     0.023  -5.34E-05     15.7    -670.0            882019 

 33   18.50     15.18     0.023   7.26E-05     24.4    -649.6            882019 

 34   18.00     11.29     0.023   1.91E-04     31.0    -624.1            882019 

 35   17.50      7.79     0.023   3.02E-04     35.8    -594.4            882019 

 36   17.00      4.68     0.023   4.02E-04     38.9    -561.5            882019 

 37   16.50      1.96     0.023   4.91E-04     40.6    -526.1            882019 

 38   16.00     -0.39     0.022   5.69E-04     41.0    -489.0            882019 

 39   15.50     -2.40     0.022   6.35E-04     40.3    -450.9            882019 

 40   15.00     -4.08     0.022   6.89E-04     38.7    -412.3            882019 

 41   14.50     -5.46     0.021   7.33E-04     36.3    -373.9            882019 

 42   14.00     -6.56     0.021   7.67E-04     33.3    -336.1            882019 

 43   13.50     -7.42     0.021   7.91E-04     29.8    -299.3            882019 

 44   13.00     -8.06     0.020   8.06E-04     25.9    -263.9            882019 

 45   12.50     -8.50     0.020   8.14E-04     21.8    -230.2            882019 

 46   12.00     -8.63     0.020   8.16E-04     17.5    -198.6            882019 

 47   11.50     -8.14     0.019   8.14E-04     13.3    -169.1            882019 

 48   11.00     -7.54     0.019   8.07E-04      9.4    -142.0            882019 

 49   10.50     -6.83     0.018   7.98E-04      5.8    -117.3            882019 

 50   10.00     -6.04     0.018   7.87E-04      2.6     -95.0            882019 

 51    9.50     -5.16     0.018   7.75E-04     -0.2     -75.3            882019 

 52    9.00     -4.21     0.017   7.64E-04     -2.6     -58.0            882019 

 53    8.50     -3.19     0.017   7.53E-04     -4.4     -43.1            882019 

 54    8.00     -2.09     0.016   7.43E-04     -5.8     -30.7            882019 

 55    7.50     -0.91     0.016   7.35E-04     -6.5     -20.5            882019 

 56    7.00      0.36     0.016   7.29E-04     -6.7     -12.6            882019 

 57    6.50      1.74     0.015   7.25E-04     -6.1      -6.7            882019 

 58    6.00      3.23     0.015   7.23E-04     -4.9      -2.8            882019 

 59    5.50      4.85     0.015   7.21E-04     -2.9      -0.6            882019 

 60    5.00      6.60     0.014   7.21E-04      0.0      -0.0               --- 

 At elev. 34.00 Strut force =     36.3 kN/strut =     36.3 kN/m run 

 At elev. 28.00 Strut force =    213.6 kN/strut =    213.6 kN/m run 

 At elev. 24.00 Strut force =    415.5 kN/strut =    415.5 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      6.28     6.14       6.14      3128 

  2   33.50    0.00    9.50    1.54     47.50    26.24      26.24      3128 

  3   33.00    0.00   19.00    4.40     88.72    23.88      23.88      3128 

  4   32.50    0.00   28.50    7.25    129.95    21.53      21.53      3128 

  5   32.00    0.00   38.00   10.11    171.17    19.22      19.22      3128 

  6   31.50    0.00   47.50   12.97    212.39    18.76      18.76      3128 

  7   31.00    0.00   57.00   15.82    253.61    20.25      20.25      2195 

  8   30.50    0.00   66.50   18.68    294.83    21.73      21.73      2195 

  9   30.00    0.00   76.00   21.54    336.06    23.18      23.18      2195 

 10   29.50    0.00   85.50   24.39    377.28    24.79      24.79      2195 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 11   29.00    0.00   95.00   27.25    418.50    27.76      27.76      2195 

 12   28.50    0.00  104.50   30.11    459.72    30.71      30.71      2195 

 13   28.00    0.00  114.00   32.96    500.94    33.61      33.61      2195 

 14   27.50    0.00  123.50   35.82    542.17    36.45      36.45      2195 

 15   27.00    0.00  133.00   38.68    583.39    39.24      39.24      2195 

 16   26.50    0.00  142.50   41.53    624.61    42.00      42.00      2195 

 17   26.00    0.00  152.00   44.39    665.83    44.73      44.73      2195 

               0.00  152.00   43.07    608.52    93.10      93.10      3011 

 18   25.50    0.00  162.00   46.36    646.65    99.61      99.61      3136 

 19   25.00    0.00  172.00   49.65    684.79   106.02     106.02      3262 

 20   24.50    0.00  182.00   52.93    722.93   112.42     112.42      2257 

 21   24.00    0.00  192.00   56.22    761.06   118.71     118.71      2341 

 22   23.70    0.00  198.00   58.19    783.94   122.42     122.42      2391 

 23   23.35    0.00  205.00   60.49    810.64   126.68     126.68      2449 

 24   23.00    0.00  212.00   62.79    837.34   130.90     130.90      2508 

 25   22.50    0.00  222.00   66.08    875.47   136.90     136.90      2591 

 26   22.00    0.00  232.00   69.36    913.61   142.91     142.91      2675 

 27   21.50    0.00  242.00   72.65    951.74   148.99     148.99      2758 

 28   21.00    0.00  252.00   75.94    989.88   155.17     155.17      2842 

 29   20.50    0.00  262.00   79.22   1028.02   161.50     161.50      2926 

 30   20.00    0.00  272.00   82.51   1066.15   168.01     168.01      3009 

 31   19.50    0.00  282.00   85.80   1104.29   174.73     174.73      3093 

 32   19.00    0.00  292.00   89.08   1142.43   181.67     181.67      3176 

 33   18.50    5.00  297.00   90.73   1161.49   183.84     188.84      3260 

 34   18.00   10.00  302.00   92.37   1180.56   186.27     196.27      3344 

 35   17.50   15.00  307.00   94.01   1199.63   188.94     203.94      3427 

 36   17.00   20.00  312.00   95.66   1218.70   191.86     211.86      3511 

 37   16.50   25.00  317.00   97.30   1237.77   195.02     220.02      3594 

 38   16.00   30.00  322.00   98.94   1256.84   198.42     228.42      3678 

 39   15.50   35.00  327.00  100.59   1275.90   202.04     237.04      3762 

 40   15.00   40.00  332.00  102.23   1294.97   205.88     245.88      3845 

 41   14.50   45.00  337.00  103.87   1314.04   209.90     254.90      3929 

 42   14.00   50.00  342.00  105.52   1333.11   214.11     264.11      4012 

 43   13.50   55.00  347.00  107.16   1352.18   218.49     273.49      4096 

 44   13.00   60.00  352.00  108.80   1371.24   223.01     283.01      4180 

 45   12.50   65.00  357.00  110.45   1390.31   227.66     292.66      4263 

 46   12.00   70.00  362.00  112.09   1409.38   232.51     302.51      6105 

 47   11.50   75.00  367.00  113.73   1428.45   237.71     312.71      6223 

 48   11.00   80.00  372.00  115.38   1447.52   243.00     323.00      6340 

 49   10.50   85.00  377.00  117.02   1466.59   248.37     333.37      6458 

 50   10.00   90.00  382.00  118.66   1485.65   253.81     343.81      6575 

 51    9.50   95.00  387.00  120.31   1504.72   259.31     354.31      6692 

 52    9.00  100.00  392.00  121.95   1523.79   264.87     364.87      6810 

 53    8.50  105.00  397.00  123.59   1542.86   270.48     375.48      6927 

 54    8.00  110.00  402.00  125.23   1561.93   276.16     386.16      7045 

 55    7.50  115.00  407.00  126.88   1580.99   281.90     396.90      7162 

 56    7.00  120.00  412.00  128.52   1600.06   287.71     407.71      7280 

 57    6.50  125.00  417.00  130.16   1619.13   293.60     418.60      7397 

 58    6.00  130.00  422.00  131.81   1638.20   299.56     429.56      7514 

 59    5.50  135.00  427.00  133.45   1657.27   305.60     440.60      7632 

 60    5.00  140.00  432.00  135.09   1676.34   311.74     451.74      7749 

  



Run ID. GY Basement Wall southeast bdy_SLS 5mstrut          | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00     28.84    28.84      28.84p     1656 

 23   23.35    0.00    7.00    0.00     55.54    55.54      55.54p     1696 

 24   23.00    0.00   14.00    0.00     82.24    66.54      66.54      1737 

 25   22.50    0.00   24.00    1.01    120.38    78.70      78.70      1794 

 26   22.00    0.00   34.00    4.29    158.52    90.85      90.85      1852 

 27   21.50    0.00   44.01    7.58    196.67   102.97     102.97      1910 

 28   21.00    0.00   54.01   10.87    234.83   115.02     115.02      1968 

 29   20.50    0.00   64.02   14.16    273.00   126.99     126.99      2026 

 30   20.00    0.00   74.03   17.45    311.18   138.85     138.85      2084 

 31   19.50    0.00   84.05   20.74    349.38   150.59     150.59      2142 

 32   19.00    0.00   94.07   24.03    387.59   162.20     162.20      2200 

 33   18.50    5.00   99.09   25.68    406.75   168.66     173.66      2258 

 34   18.00   10.00  104.12   27.34    425.93   174.98     184.98      2315 

 35   17.50   15.00  109.16   28.99    445.13   181.15     196.15      2373 

 36   17.00   20.00  114.20   30.65    464.35   187.17     207.17      2431 

 37   16.50   25.00  119.24   32.31    483.60   193.06     218.06      2489 

 38   16.00   30.00  124.30   33.97    502.87   198.81     228.81      2547 

 39   15.50   35.00  129.36   35.63    522.17   204.44     239.44      2605 

 40   15.00   40.00  134.43   37.30    541.50   209.96     249.96      2663 

 41   14.50   45.00  139.50   38.97    560.86   215.36     260.36      2721 

 42   14.00   50.00  144.59   40.64    580.25   220.68     270.68      2778 

 43   13.50   55.00  149.68   42.31    599.67   225.91     280.91      2836 

 44   13.00   60.00  154.78   43.99    619.12   231.06     291.06      2894 

 45   12.50   65.00  159.89   45.67    638.61   236.16     301.16      2952 

 46   12.00   70.00  165.01   47.35    658.13   241.14     311.14      4527 

 47   11.50   75.00  170.14   49.03    677.69   245.86     320.86      4614 

 48   11.00   80.00  175.28   50.72    697.29   250.54     330.54      4701 

 49   10.50   85.00  180.43   52.41    716.92   255.20     340.20      4789 

 50   10.00   90.00  185.58   54.11    736.60   259.84     349.84      4876 

 51    9.50   95.00  190.75   55.81    756.31   264.47     359.47      4963 

 52    9.00  100.00  195.93   57.51    776.06   269.08     369.08      5050 
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                                                              (continued) 

Stage No.11  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 53    8.50  105.00  201.12   59.22    795.85   273.68     378.68      5137 

 54    8.00  110.00  206.32   60.93    815.69   278.26     388.26      5224 

 55    7.50  115.00  211.53   62.64    835.56   282.82     397.82      5311 

 56    7.00  120.00  216.76   64.35    855.48   287.35     407.35      5398 

 57    6.50  125.00  221.99   66.07    875.43   291.85     416.85      5485 

 58    6.00  130.00  227.23   67.80    895.43   296.32     426.32      5572 

 59    5.50  135.00  232.49   69.53    915.47   300.75     435.75      5659 

 60    5.00  140.00  237.75   71.26    935.55   305.14     445.14      5746 

  

Note:     12.34a  Soil pressure at active limit  

          55.54p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Summary of results 

  

LIMIT STATE PARAMETERS 

   Limit State: Serviceability Limit State 

      All loads and soil strengths are unfactored 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   1   34.00   30.50    Cant.   4.928     7.49    28.66    1.84 

   2   34.00   30.50           No analysis at this stage 

   3   34.00   27.50    31.00   4.908     n/a     27.00    0.50 

   4   34.00   27.50           No analysis at this stage 

   All remaining stages have more than one strut - FoS calculation n/a 
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                                                       Units: kN,m 

Summary of results 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces have been multiplied by a factor 

    of 1.35 to obtain values for structural design. 

  

Bending moment, shear force and displacement envelopes 

Node    Y    Displacement   ---- Bending moment ----   ------- Shear force ------ 

 no.  coord                 Calculated     Factored     Calculated     Factored   

              max.   min.   max.   min.   max.   min.   max.   min.   max.   min. 

               m      m        kN.m/m        kN.m/m     kN/m   kN/m   kN/m   kN/m 

  1   34.00  0.019  0.000      0     -0      0     -0     61    -36     82    -49 

  2   33.50  0.019  0.000     32      0     44      0     70    -28     94    -38 

  3   33.00  0.019  0.000     70      0     95      0     82    -16    111    -21 

  4   32.50  0.018  0.000    114      0    154      0     94     -4    127     -6 

  5   32.00  0.018  0.000    164      0    222      0    104      0    141      0 

  6   31.50  0.018  0.000    219      0    295      0    114      0    154      0 

  7   31.00  0.018  0.000    278      0    376      0    190   -179    257   -241 

  8   30.50  0.018  0.000    343    -21    462    -28    201   -170    271   -230 

  9   30.00  0.018  0.000    412   -104    557   -140    212   -161    286   -217 

 10   29.50  0.018  0.000    488   -182    658   -245    223   -150    302   -203 

 11   29.00  0.018  0.000    569   -254    769   -343    236   -139    318   -187 

 12   28.50  0.018  0.000    657   -320    887   -432    249   -125    336   -169 

 13   28.00  0.018  0.000    783   -379   1056   -512    263   -510    355   -688 

 14   27.50  0.018  0.000    532   -431    719   -582     33   -493     45   -665 

 15   27.00  0.019  0.000    290   -475    392   -641     38   -476     51   -642 

 16   26.50  0.019  0.000    157   -510    212   -688     42   -458     57   -618 

 17   26.00  0.019  0.000    179   -538    242   -726     47   -438     64   -591 

 18   25.50  0.019  0.000    202   -558    273   -753     45   -390     61   -526 

 19   25.00  0.020  0.000    224   -578    303   -780     67   -338     90   -457 

 20   24.50  0.020  0.000    245   -731    331   -987    122   -284    164   -383 

 21   24.00  0.020  0.000    265   -857    357  -1156    179   -236    242   -319 

 22   23.70  0.021  0.000    275   -918    372  -1240     35   -200     47   -270 

 23   23.35  0.021  0.000    287   -980    388  -1322     33   -171     44   -231 

 24   23.00  0.021  0.000    298  -1032    403  -1393     30   -147     41   -199 

 25   22.50  0.022  0.000    312  -1092    422  -1475     35   -117     47   -158 

 26   22.00  0.022  0.000    324  -1137    438  -1535     41    -89     56   -120 

 27   21.50  0.022  0.000    334  -1168    452  -1576     47    -65     63    -87 

 28   21.00  0.023  0.000    343  -1185    462  -1600     51    -43     69    -58 

 29   20.50  0.023  0.000    349  -1191    471  -1607     55    -24     74    -33 

 30   20.00  0.023  0.000    352  -1185    476  -1600     57     -8     77    -11 

 31   19.50  0.023  0.000    354  -1170    478  -1580     59      0     79      0 

 32   19.00  0.023  0.000    354  -1146    478  -1548     60     -2     81     -3 

 33   18.50  0.023  0.000    352  -1115    475  -1506     69     -6     93     -8 

 34   18.00  0.023  0.000    348  -1077    470  -1455     81    -10    110    -13 

 35   17.50  0.023  0.000    342  -1034    462  -1396     92    -13    124    -18 

 36   17.00  0.023  0.000    335   -986    452  -1331    100    -17    135    -23 

 37   16.50  0.023  0.000    326   -934    440  -1261    107    -20    144    -27 

 38   16.00  0.022  0.000    315   -879    425  -1187    112    -23    151    -31 

 39   15.50  0.022  0.000    303   -822    409  -1110    116    -26    156    -35 

 40   15.00  0.022  0.000    289   -763    391  -1030    118    -28    160    -38 
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Bending moment, shear force and displacement envelopes 

Node    Y    Displacement   ---- Bending moment ----   ------- Shear force ------ 

 no.  coord                 Calculated     Factored     Calculated     Factored   

              max.   min.   max.   min.   max.   min.   max.   min.   max.   min. 

               m      m        kN.m/m        kN.m/m     kN/m   kN/m   kN/m   kN/m 

 41   14.50  0.021  0.000    275   -704    371   -950    119    -30    161    -41 

 42   14.00  0.021  0.000    259   -644    349   -869    119    -32    161    -44 

 43   13.50  0.021  0.000    242   -585    327   -789    118    -34    159    -46 

 44   13.00  0.020  0.000    225   -526    304   -710    116    -35    156    -48 

 45   12.50  0.020  0.000    207   -469    279   -633    112    -36    152    -49 

 46   12.00  0.020  0.000    188   -414    254   -559    108    -37    146    -50 

 47   11.50  0.019  0.000    170   -361    229   -487    103    -37    139    -51 

 48   11.00  0.019  0.000    151   -311    204   -419     98    -37    132    -50 

 49   10.50  0.019  0.000    132   -263    179   -356     91    -37    123    -50 

 50   10.00  0.019  0.000    114   -219    154   -296     85    -36    114    -49 

 51    9.50  0.018  0.000     96   -179    130   -241     77    -35    104    -47 

 52    9.00  0.018  0.000     79   -142    107   -192     70    -33     94    -45 

 53    8.50  0.018  0.000     63   -109     85   -147     62    -31     83    -42 

 54    8.00  0.018  0.000     48    -81     65   -109     53    -28     72    -38 

 55    7.50  0.017  0.000     35    -56     47    -76     45    -25     60    -34 

 56    7.00  0.017  0.000     23    -36     31    -48     36    -21     48    -29 

 57    6.50  0.017  0.000     14    -20     18    -27     27    -17     36    -23 

 58    6.00  0.017  0.000      6     -9      9    -12     18    -12     24    -16 

 59    5.50  0.016  0.000      2     -2      2     -3      9     -6     12     -9 

 60    5.00  0.016  0.000      0     -0      0     -0      0      0      0      0 

  

Maximum and minimum bending moment and shear force at each stage 

Stage  ------------ Bending moment -----------   ------------- Shear force ------------- 

 no.   ------- Calculated ------    Factored     ------- Calculated ------    Factored   

       max.  elev.   min.  elev.   max.   min.   max.  elev.   min.  elev.   max.   min. 

      kN.m/m        kN.m/m            kN.m/m     kN/m          kN/m          kN/m   kN/m 

  1     354  19.50     -0  34.00    478     -0     47  26.00    -37  11.50     64    -51 

  2    No calculation at this stage 

  3      67  31.00   -575  24.50     90   -776     60  18.50   -179  31.00     81   -241 

  4    No calculation at this stage 

  5     783  28.00  -1178  20.50   1056  -1591    263  28.00   -508  28.00    355   -686 

  6    No calculation at this stage 

  7    No calculation at this stage 

  8     752  28.00  -1190  20.50   1015  -1607    197  28.00   -506  28.00    266   -682 

  9    No calculation at this stage 

 10     750  28.00  -1191  20.50   1013  -1607    199  28.00   -510  28.00    269   -688 

 11     447  28.00   -691  20.00    604   -933    179  24.00   -236  24.00    242   -319 

  

Maximum and minimum displacement at each stage 

Stage -------- Displacement ---------   Stage description 

 no.  maximum  elev.   minimum  elev.   ----------------- 

          m                m 

  1    0.019   34.00    0.000   34.00   Excav. to elev. 30.50 on PASSIVE side 

  2    No calculation at this stage     Install strut no.1 at elev. 31.00 

  3    0.018   34.00    0.000   34.00   Excav. to elev. 27.50 on PASSIVE side 

  4    No calculation at this stage     Install strut no.2 at elev. 28.00 

  5    0.021   19.00    0.000   34.00   Excav. to elev. 23.70 on PASSIVE side 

  6    No calculation at this stage     Install strut no.3 at elev. 24.00 

  7    No calculation at this stage     Install strut no.4 at elev. 34.00 

  8    0.021   19.00    0.000   34.00   Remove strut no.1 at elev. 31.00 

  9    No calculation at this stage     Change soil type 1 to soil type 3 

 10    0.021   19.00    0.000   34.00   Change soil type 2 to soil type 4 

 11    0.023   19.00    0.000   34.00   Change EI of wall to 882019kN.m2/m run 
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Summary of results   (continued) 

    Calculated Bending Moments and Strut Forces have been multiplied by a factor 

    of 1.35 to obtain values for structural design. 

  

Strut forces at each stage  (horizontal components) 

Stage   ----- Strut no. 1 -----   ----- Strut no. 2 -----   ----- Strut no. 3 ----- 

 no.         at elev. 31.00            at elev. 28.00            at elev. 24.00     

        --Calculated-- Factored   --Calculated-- Factored   --Calculated-- Factored 

        kN per  kN per   kN per   kN per  kN per   kN per   kN per  kN per   kN per 

         m run   strut    strut    m run   strut    strut    m run   strut    strut 

  3        220    1102     1488      ---     ---      ---      ---     ---      --- 

  5       -124    -618     -834      771     771     1041      ---     ---      --- 

  8        ---     ---      ---      702     702      948        1       1        1 

 10        ---     ---      ---      709     709      957        7       7       10 

 11        ---     ---      ---      214     214      288      415     415      561 

  

  

Stage   ----- Strut no. 4 ----- 

 no.         at elev. 34.00     

        --Calculated-- Factored 

        kN per  kN per   kN per 

         m run   strut    strut 

  8        -56     -56      -76 

 10        -61     -61      -82 

 11         36      36       49 

 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall southeast bdy_SLS 5mstrut 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 
 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

INPUT DATA 

  

SOIL PROFILE 

Stratum   Elevation of    ------------------ Soil types ------------------- 

  no.    top of stratum   Active side               Passive side  

   1          34.00       1  MG Undrained           1  MG Undrained 

   2          26.00       2  London Clay            2  London Clay 

  

SOIL PROPERTIES 

                  Bulk    Young's   At rest  Consol  Active  Passive          

-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 

No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  

  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 

 1  MG Undrai..   19.00     20000    0.530     NC    1.000    1.000     30.00u 

    (   34.00 )                             (0.490) (2.389) ( 2.390) (  2.000) 

 2  London Clay   20.00     24000    1.000     OC    1.000    1.000     60.00u 

    (   26.00 )          (   2000)          (0.490) (2.389) ( 2.390) (  5.300) 

 3  MG Drained    19.00     14000    0.530     NC    0.301    4.339     1.000d 

                                            (0.200) (1.315) ( 6.280)  

 4  LC Drained    20.00     19200    1.000     OC    0.329    3.814     5.000d 

    (   26.00 )          (   1600)          (0.200) (1.376) ( 5.769)  

  

Additional soil parameters associated with Ka and Kp 

                          --- parameters for Ka ---  --- parameters for Kp --- 

                            Soil      Wall    Back-    Soil      Wall    Back- 

------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  

No. Description             angle    coeff.   angle    angle    coeff.   angle 

 1  MG Undrained             0.00    0.500    0.00      0.00    0.500    0.00 

 2  London Clay              0.00    0.500    0.00      0.00    0.500    0.00 

 3  MG Drained              28.00    0.885    0.00     28.00    0.874    0.00 

 4  LC Drained              26.00    0.865    0.00     26.00    0.866    0.00 

  

GROUND WATER CONDITIONS 

 Density of water = 10.00 kN/m3 

                                  Active side    Passive side 

 Initial water table elevation       19.00           19.00 

  

 Automatic water pressure balancing at toe of wall :  No 

  

  

WALL PROPERTIES 

                         Type of structure = Fully Embedded Wall 

                  Elevation of toe of wall =  5.00 

             Maximum finite element length =  0.50 m 

                  Youngs modulus of wall E = 2.3800E+08 kN/m2 

               Moment of inertia of wall I = 0.051900 m4/m run 

                                       E.I = 1.2352E+07 kN.m2/m run 

                      Yield Moment of wall = Not defined 

  

STRUTS and ANCHORS 

Strut/                 X-section                   Inclin    Pre-           

anchor         Strut     area      Youngs    Free  -ation   stress  Tension 

 no.   Elev.  spacing  of strut    modulus  length (degs)   /strut  allowed 

                 m       sq.m       kN/m2     m               kN            

  1    31.00    5.00   0.050000  2.000E+08   5.00    0.00        0   Yes 

  2    28.00    1.00   0.300000  2.800E+07   5.00    0.00        0   Yes 

  3    24.00    1.00   0.300000  2.800E+07   5.00    0.00        0   Yes 

  4    34.00    1.00   0.400000  2.800E+07   5.00    0.00        0   Yes 



CONSTRUCTION STAGES 

Construction   Stage description                                        

  stage no.    -------------------------------------------------------- 

      1        Excavate to elevation 34.00 on ACTIVE side 

               Toe of berm at elevation 32.00 

               Width of top of berm = 2.60 

               Width of toe of berm = 2.70 

      2        Excavate to elevation 30.50 on PASSIVE side 

      3        Install strut or anchor no.1 at elevation 31.00 

      4        Excavate to elevation 27.50 on PASSIVE side 

      5        Install strut or anchor no.2 at elevation 28.00 

      6        Excavate to elevation 23.70 on PASSIVE side 

      7        Install strut or anchor no.3 at elevation 24.00 

      8        Install strut or anchor no.4 at elevation 34.00 

      9        Remove strut or anchor no.1 at elevation 31.00 

     10        Change properties of soil type 1 to soil type 3 

               No analysis at this stage 

               Ko pressures will not be reset 

     11        Change properties of soil type 2 to soil type 4 

               Ko pressures will not be reset 

     12        Change EI of wall to 882019 kN.m2/m run 

               Yield moment not defined 

               Allow wall to relax with new modulus value 

  

FACTORS OF SAFETY and ANALYSIS OPTIONS 

 Limit State options: Serviceability Limit State 

  All loads and soil strengths are unfactored 

  

 Stability analysis: 

  Method of analysis  -  Strength Factor method 

  Factor on soil strength for calculating wall depth = 1.00 

  

 Parameters for undrained strata: 

  Minimum equivalent fluid density             =   5.00 kN/m3 

  Maximum depth of water filled tension crack  =   0.00 m 

  

 Bending moment and displacement calculation: 

  Method  -  Subgrade reaction model using Influence Coefficients 

  Open Tension Crack analysis? - No  

  Non-linear Modulus Parameter (L) = 0 m 

  

 Boundary conditions: 

  Length of wall (normal to plane of analysis) = 1000.00 m 

  

  Width of excavation on active  side of wall  = 20.00 m 

  Width of excavation on passive side of wall  = 50.00 m 

  

  Distance to rigid boundary on active side  = 20.00 m 

  Distance to rigid boundary on passive side = 50.00 m 

  



OUTPUT OPTIONS 

  

 Stage ------ Stage description ----------- ------- Output options ------- 

  no.                                       Displacement   Active,  Graph. 

                                            Bending mom.   Passive  output 

                                            Shear force   pressures         

   1 Excav. to elev. 34.00 on ACTIVE side        No           No      No 

   2 Excav. to elev. 30.50 on PASSIVE side      Yes          Yes     Yes 

   3 Install strut no.1 at elev. 31.00           No           No      No 

   4 Excav. to elev. 27.50 on PASSIVE side       No           No      No 

   5 Install strut no.2 at elev. 28.00           No           No      No 

   6 Excav. to elev. 23.70 on PASSIVE side       No           No      No 

   7 Install strut no.3 at elev. 24.00           No           No      No 

   8 Install strut no.4 at elev. 34.00           No           No      No 

   9 Remove strut no.1 at elev. 31.00            No           No      No 

  10 Change soil type 1 to soil type 3           No           No      No 

  11 Change soil type 2 to soil type 4           No           No      No 

  12 Change EI of wall to 882019kN.m2/m run      No           No      No 

   * Summary output                             Yes           -      Yes 
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AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 1   Excavate to elevation 34.00 on ACTIVE side 

              Toe of berm at elevation 32.00 

              Width of top of berm = 2.60 

              Width of toe of berm = 2.70 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   1   34.00   34.00    Cant.  Conditions not suitable for FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      0.00     0.000          0      0.0       0.0          12352200 

  2   33.50      0.00     0.000          0      0.0       0.0          12352200 

  3   33.00      0.00     0.000          0      0.0       0.0          12352200 

  4   32.50      0.00     0.000          0      0.0       0.0          12352200 

  5   32.00      0.00     0.000          0      0.0       0.0          12352200 

  6   31.50      0.00     0.000          0      0.0       0.0          12352200 

  7   31.00      0.00     0.000          0      0.0       0.0          12352200 

  8   30.50      0.00     0.000          0      0.0       0.0          12352200 

  9   30.00      0.00     0.000          0      0.0       0.0          12352200 

 10   29.50      0.00     0.000          0      0.0       0.0          12352200 

 11   29.00      0.00     0.000          0      0.0       0.0          12352200 

 12   28.50      0.00     0.000          0      0.0       0.0          12352200 

 13   28.00      0.00     0.000          0      0.0       0.0          12352200 

 14   27.50      0.00     0.000          0      0.0       0.0          12352200 

 15   27.00      0.00     0.000          0      0.0       0.0          12352200 

 16   26.50      0.00     0.000          0      0.0       0.0          12352200 

 17   26.00      0.00     0.000          0      0.0       0.0          12352200 

 18   25.50      0.00     0.000          0      0.0       0.0          12352200 

 19   25.00      0.00     0.000          0      0.0       0.0          12352200 

 20   24.50      0.00     0.000          0      0.0       0.0          12352200 

 21   24.00      0.00     0.000          0      0.0       0.0          12352200 

 22   23.70      0.00     0.000          0      0.0       0.0          12352200 

 23   23.35      0.00     0.000          0      0.0       0.0          12352200 

 24   23.00      0.00     0.000          0      0.0       0.0          12352200 

 25   22.50      0.00     0.000          0      0.0       0.0          12352200 

 26   22.00      0.00     0.000          0      0.0       0.0          12352200 

 27   21.50      0.00     0.000          0      0.0       0.0          12352200 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 34.00 on ACTIVE side 

              Toe of berm at elevation 32.00 

              Width of top of berm = 2.60 

              Width of toe of berm = 2.70 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 28   21.00      0.00     0.000          0      0.0       0.0          12352200 

 29   20.50      0.00     0.000          0      0.0       0.0          12352200 

 30   20.00      0.00     0.000          0      0.0       0.0          12352200 

 31   19.50      0.00     0.000          0      0.0       0.0          12352200 

 32   19.00      0.00     0.000          0      0.0       0.0          12352200 

 33   18.50      0.00     0.000          0      0.0       0.0          12352200 

 34   18.00      0.00     0.000          0      0.0       0.0          12352200 

 35   17.50      0.00     0.000          0      0.0       0.0          12352200 

 36   17.00      0.00     0.000          0      0.0       0.0          12352200 

 37   16.50      0.00     0.000          0      0.0       0.0          12352200 

 38   16.00      0.00     0.000          0      0.0       0.0          12352200 

 39   15.50      0.00     0.000          0      0.0       0.0          12352200 

 40   15.00      0.00     0.000          0      0.0       0.0          12352200 

 41   14.50      0.00     0.000          0      0.0       0.0          12352200 

 42   14.00      0.00     0.000          0      0.0       0.0          12352200 

 43   13.50      0.00     0.000          0      0.0       0.0          12352200 

 44   13.00      0.00     0.000          0      0.0       0.0          12352200 

 45   12.50      0.00     0.000          0      0.0       0.0          12352200 

 46   12.00      0.00     0.000          0      0.0       0.0          12352200 

 47   11.50      0.00     0.000          0      0.0       0.0          12352200 

 48   11.00      0.00     0.000          0      0.0       0.0          12352200 

 49   10.50      0.00     0.000          0      0.0       0.0          12352200 

 50   10.00      0.00     0.000          0      0.0       0.0          12352200 

 51    9.50      0.00     0.000          0      0.0       0.0          12352200 

 52    9.00      0.00     0.000          0      0.0       0.0          12352200 

 53    8.50      0.00     0.000          0      0.0       0.0          12352200 

 54    8.00      0.00     0.000          0      0.0       0.0          12352200 

 55    7.50      0.00     0.000          0      0.0       0.0          12352200 

 56    7.00      0.00     0.000          0      0.0       0.0          12352200 

 57    6.50      0.00     0.000          0      0.0       0.0          12352200 

 58    6.00      0.00     0.000          0      0.0       0.0          12352200 

 59    5.50      0.00     0.000          0      0.0       0.0          12352200 

 60    5.00      0.00     0.000          0      0.0       0.0               --- 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     33.95b    0.00       0.00a     2591 

  2   33.50   Total>   9.50    2.50m    39.58b    5.03       5.03      2591 

              Total>   9.50    2.50m    83.59     5.03       5.03      2591 

  3   33.00   Total>  19.00    5.00m    95.48    10.07      10.07      2591 

              Total>  19.00    5.00m    26.60b   10.07      10.07      2591 

  4   32.50   Total>  28.50    7.50m    29.92b   15.10      15.10      2591 

              Total>  28.50    7.50m    27.52b   15.10      15.10      2591 

  5   32.00   Total>  38.00   10.00m    30.57b   20.14      20.14      2591 

              Total>  38.00   10.00m    88.21b   20.14      20.14      2591 

  6   31.50   Total>  47.50   12.50m    97.00b   25.17      25.17      2591 

              Total>  47.50   12.50m    99.96b   25.17      25.17      2591 

  7   31.00   Total>  57.00   15.00m   109.02b   30.21      30.21      2591 

              Total>  57.00   15.00m   111.74b   30.21      30.21      2591 

  8   30.50   Total>  66.50   17.50m   121.03b   35.24      35.24      2591 

              Total>  66.50   17.50m   123.53b   35.24      35.24      2591 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 34.00 on ACTIVE side 

              Toe of berm at elevation 32.00 

              Width of top of berm = 2.60 

              Width of toe of berm = 2.70 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  9   30.00   Total>  76.00   20.00m   133.01b   40.28      40.28      2591 

              Total>  76.00   20.00m   135.34b   40.28      40.28      2591 

 10   29.50   Total>  85.50   22.50m   144.99b   45.32      45.32      2591 

              Total>  85.50   22.50m   147.16b   45.32      45.32      2591 

 11   29.00   Total>  95.00   25.00m   156.95b   50.35      50.35      2591 

              Total>  95.00   25.00m   158.98b   50.35      50.35      2591 

 12   28.50   Total> 104.50   27.50m   168.90b   55.38      55.38      2591 

              Total> 104.50   27.50m   170.82b   55.38      55.38      2591 

 13   28.00   Total> 114.00   30.00m   180.85b   60.42      60.42      2591 

              Total> 114.00   30.00m   182.66b   60.42      60.42      2591 

 14   27.50   Total> 123.50   32.50m   192.79b   65.45      65.45      2591 

              Total> 123.50   32.50m   194.50b   65.45      65.45      2591 

 15   27.00   Total> 133.00   35.00m   204.72b   70.49      70.49      2591 

              Total> 133.00   35.00m   206.35b   70.49      70.49      2591 

 16   26.50   Total> 142.50   37.50m   216.65b   75.52      75.52      2591 

              Total> 142.50   37.50m   218.20b   75.52      75.52      2591 

 17   26.00   Total> 152.00   42.09    228.58b   80.56      80.56      2591 

              Total> 152.00   40.00m   295.40   152.00     152.00      3110 

 18   25.50   Total> 162.00   42.50m   311.73   162.00     162.00      3239 

 19   25.00   Total> 172.00   45.00m   328.07   172.00     172.00      3369 

 20   24.50   Total> 182.00   47.50m   344.40   182.00     182.00      3498 

              Total> 182.00   47.50m   325.68b  182.00     182.00      3498 

 21   24.00   Total> 192.00   50.00m   341.13b  192.00     192.00      3628 

              Total> 192.00   50.00m   337.36b  192.00     192.00      3628 

 22   23.70   Total> 198.00   51.50m   346.53b  198.00     198.00      3706 

              Total> 198.00   51.50m   347.20b  198.00     198.00      3706 

 23   23.35   Total> 205.00   53.25m   357.92b  205.00     205.00      3796 

              Total> 205.00   53.25m   358.63b  205.00     205.00      3796 

 24   23.00   Total> 212.00   55.00m   369.36b  212.00     212.00      3887 

              Total> 212.00   55.00m   370.19b  212.00     212.00      3887 

 25   22.50   Total> 222.00   57.50m   385.56b  222.00     222.00      4017 

              Total> 222.00   57.50m   386.51b  222.00     222.00      4017 

 26   22.00   Total> 232.00   60.00m   401.92b  232.00     232.00      4146 

              Total> 232.00   60.00m   402.82b  232.00     232.00      4146 

 27   21.50   Total> 242.00   62.50m   418.27b  242.00     242.00      4276 

              Total> 242.00   62.50m   419.14b  242.00     242.00      4276 

 28   21.00   Total> 252.00   65.00m   434.62b  252.00     252.00      4405 

              Total> 252.00   65.00m   435.46b  252.00     252.00      4405 

 29   20.50   Total> 262.00   67.50m   450.96b  262.00     262.00      4535 

              Total> 262.00   67.50m   451.78b  262.00     262.00      4535 

 30   20.00   Total> 272.00   70.00m   467.31b  272.00     272.00      4664 

              Total> 272.00   70.00m   468.10b  272.00     272.00      4664 

 31   19.50   Total> 282.00   72.50m   483.66b  282.00     282.00      4794 

              Total> 282.00   72.50m   484.42b  282.00     282.00      4794 

 32   19.00   Total> 292.00   75.00m   500.00b  292.00     292.00      4924 

              Total> 292.00   75.00m   500.63b  292.00     292.00      4924 

 33   18.50   Total> 302.00   77.50m   516.46b  302.00     302.00      5053 

 34   18.00   Total> 312.00   80.00m   532.80b  312.00     312.00      5183 

 35   17.50   Total> 322.00   82.50m   549.14b  322.00     322.00      5312 

 36   17.00   Total> 332.00   85.00m   565.47b  332.00     332.00      5442 

 37   16.50   Total> 342.00   87.50m   581.81b  342.00     342.00      5571 

 38   16.00   Total> 352.00   90.00m   598.15b  352.00     352.00      5701 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 34.00 on ACTIVE side 

              Toe of berm at elevation 32.00 

              Width of top of berm = 2.60 

              Width of toe of berm = 2.70 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 39   15.50   Total> 362.00   92.50m   614.49b  362.00     362.00      5831 

 40   15.00   Total> 372.00   95.00m   630.83b  372.00     372.00      5960 

              Total> 372.00   95.00m   654.74   372.00     372.00      5960 

 41   14.50   Total> 382.00   97.50m   671.07   382.00     382.00      6090 

 42   14.00   Total> 392.00  100.00m   687.40   392.00     392.00      6219 

 43   13.50   Total> 402.00  102.50m   703.74   402.00     402.00      6349 

 44   13.00   Total> 412.00  105.00m   720.07   412.00     412.00      6478 

 45   12.50   Total> 422.00  107.73    736.40   422.00     422.00      6608 

 46   12.00   Total> 432.00  111.40    752.74   432.00     432.00      6738 

 47   11.50   Total> 442.00  115.07    769.07   442.00     442.00      6867 

 48   11.00   Total> 452.00  118.73    785.41   452.00     452.00      6997 

 49   10.50   Total> 462.00  122.40    801.74   462.00     462.00      7126 

 50   10.00   Total> 472.00  126.07    818.07   472.00     472.00      7256 

 51    9.50   Total> 482.00  129.74    834.41   482.00     482.00      7385 

 52    9.00   Total> 492.00  133.41    850.74   492.00     492.00      7515 

 53    8.50   Total> 502.00  137.08    867.07   502.00     502.00      7644 

 54    8.00   Total> 512.00  140.75    883.41   512.00     512.00      7774 

 55    7.50   Total> 522.00  144.42    899.74   522.00     522.00      7904 

 56    7.00   Total> 532.00  148.09    916.07   532.00     532.00      8033 

 57    6.50   Total> 542.00  151.76    932.41   542.00     542.00      8163 

 58    6.00   Total> 552.00  155.43    948.74   552.00     552.00      8292 

 59    5.50   Total> 562.00  159.10    965.07   562.00     562.00      8422 

 60    5.00   Total> 572.00  162.76    981.41   572.00     572.00      8551 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     71.70     0.00       0.00a     1097 

  2   33.50   Total>   9.50    2.50m    83.59     5.03       5.03      1097 

  3   33.00   Total>  19.00    5.00m    95.48    10.07      10.07      1097 

  4   32.50   Total>  28.50    7.50m   107.37    15.10      15.10      1097 

  5   32.00   Total>  38.00   10.00m   119.26    20.14      20.14      1097 

  6   31.50   Total>  47.50   12.50m   131.15    25.17      25.17      1097 

  7   31.00   Total>  57.00   15.00m   143.04    30.21      30.21      1097 

  8   30.50   Total>  66.50   17.50m   154.93    35.24      35.24      1097 

  9   30.00   Total>  76.00   20.00m   166.82    40.28      40.28      1097 

 10   29.50   Total>  85.50   22.50m   178.71    45.32      45.32      1097 

 11   29.00   Total>  95.00   25.00m   190.60    50.35      50.35      1097 

 12   28.50   Total> 104.50   27.50m   202.49    55.38      55.38      1097 

 13   28.00   Total> 114.00   30.00m   214.38    60.42      60.42      1097 

 14   27.50   Total> 123.50   32.50m   226.27    65.45      65.45      1097 

 15   27.00   Total> 133.00   35.00m   238.16    70.49      70.49      1097 

 16   26.50   Total> 142.50   37.50m   250.05    75.52      75.52      1097 

 17   26.00   Total> 152.00   42.09    261.94    80.56      80.56      1097 

              Total> 152.00   40.00m   295.40   152.00     152.00      1316 

 18   25.50   Total> 162.00   42.50m   311.73   162.00     162.00      1371 

 19   25.00   Total> 172.00   45.00m   328.07   172.00     172.00      1426 

 20   24.50   Total> 182.00   47.50m   344.40   182.00     182.00      1481 

 21   24.00   Total> 192.00   50.00m   360.73   192.00     192.00      1536 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Excavate to elevation 34.00 on ACTIVE side 

              Toe of berm at elevation 32.00 

              Width of top of berm = 2.60 

              Width of toe of berm = 2.70 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 22   23.70   Total> 198.00   51.50m   370.53   198.00     198.00      1569 

 23   23.35   Total> 205.00   53.25m   381.97   205.00     205.00      1607 

 24   23.00   Total> 212.00   55.00m   393.40   212.00     212.00      1645 

 25   22.50   Total> 222.00   57.50m   409.73   222.00     222.00      1700 

 26   22.00   Total> 232.00   60.00m   426.07   232.00     232.00      1755 

 27   21.50   Total> 242.00   62.50m   442.40   242.00     242.00      1810 

 28   21.00   Total> 252.00   65.00m   458.74   252.00     252.00      1865 

 29   20.50   Total> 262.00   67.50m   475.07   262.00     262.00      1919 

 30   20.00   Total> 272.00   70.00m   491.40   272.00     272.00      1974 

 31   19.50   Total> 282.00   72.50m   507.74   282.00     282.00      2029 

 32   19.00   Total> 292.00   75.00m   524.07   292.00     292.00      2084 

 33   18.50   Total> 302.00   77.50m   540.40   302.00     302.00      2139 

 34   18.00   Total> 312.00   80.00m   556.74   312.00     312.00      2194 

 35   17.50   Total> 322.00   82.50m   573.07   322.00     322.00      2249 

 36   17.00   Total> 332.00   85.00m   589.40   332.00     332.00      2303 

 37   16.50   Total> 342.00   87.50m   605.74   342.00     342.00      2358 

 38   16.00   Total> 352.00   90.00m   622.07   352.00     352.00      2413 

 39   15.50   Total> 362.00   92.50m   638.40   362.00     362.00      2468 

 40   15.00   Total> 372.00   95.00m   654.74   372.00     372.00      2523 

 41   14.50   Total> 382.00   97.50m   671.07   382.00     382.00      2578 

 42   14.00   Total> 392.00  100.00m   687.40   392.00     392.00      2632 

 43   13.50   Total> 402.00  102.50m   703.74   402.00     402.00      2687 

 44   13.00   Total> 412.00  105.00m   720.07   412.00     412.00      2742 

 45   12.50   Total> 422.00  107.73    736.40   422.00     422.00      2797 

 46   12.00   Total> 432.00  111.40    752.74   432.00     432.00      2852 

 47   11.50   Total> 442.00  115.07    769.07   442.00     442.00      2907 

 48   11.00   Total> 452.00  118.73    785.41   452.00     452.00      2962 

 49   10.50   Total> 462.00  122.40    801.74   462.00     462.00      3016 

 50   10.00   Total> 472.00  126.07    818.07   472.00     472.00      3071 

 51    9.50   Total> 482.00  129.74    834.41   482.00     482.00      3126 

 52    9.00   Total> 492.00  133.41    850.74   492.00     492.00      3181 

 53    8.50   Total> 502.00  137.08    867.07   502.00     502.00      3236 

 54    8.00   Total> 512.00  140.75    883.41   512.00     512.00      3291 

 55    7.50   Total> 522.00  144.42    899.74   522.00     522.00      3345 

 56    7.00   Total> 532.00  148.09    916.07   532.00     532.00      3400 

 57    6.50   Total> 542.00  151.76    932.41   542.00     542.00      3455 

 58    6.00   Total> 552.00  155.43    948.74   552.00     552.00      3510 

 59    5.50   Total> 562.00  159.10    965.07   562.00     562.00      3565 

 60    5.00   Total> 572.00  162.76    981.41   572.00     572.00      3620 

  

Note:      0.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

         590.83b  Passive limit reduced because of berm  

 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 

 
 
 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 2   Excavate to elevation 30.50 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   2   34.00   30.50    Cant.   4.996     7.44    28.56    1.94 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      0.00     0.019   7.44E-04      0.0      -0.0          12352200 

  2   33.50      2.50     0.019   7.44E-04      0.6       0.1          12352200 

  3   33.00      5.00     0.019   7.44E-04      2.5       0.8          12352200 

  4   32.50      7.50     0.018   7.44E-04      5.6       2.8          12352200 

  5   32.00     10.00     0.018   7.44E-04     10.0       6.7          12352200 

  6   31.50     12.50     0.017   7.44E-04     15.6      13.0          12352200 

  7   31.00     15.00     0.017   7.43E-04     22.5      22.5          12352200 

  8   30.50     17.50     0.017   7.42E-04     30.6      35.7          12352200 

                -8.39     0.017   7.42E-04     30.6      35.7  

  9   30.00     -5.31     0.016   7.40E-04     27.2      50.1          12352200 

 10   29.50     -2.24     0.016   7.38E-04     25.3      63.1          12352200 

 11   29.00      0.83     0.016   7.35E-04     25.0      75.6          12352200 

 12   28.50      3.90     0.015   7.32E-04     26.1      88.3          12352200 

 13   28.00      6.97     0.015   7.28E-04     28.9     102.0          12352200 

 14   27.50     10.03     0.014   7.23E-04     33.1     117.4          12352200 

 15   27.00      9.09     0.014   7.18E-04     37.9     135.1          12352200 

 16   26.50      8.97     0.014   7.12E-04     42.4     156.7          12352200 

 17   26.00     10.45     0.013   7.06E-04     47.3     179.0          12352200 

                -3.37     0.013   7.06E-04     47.3     179.0  

 18   25.50     -4.34     0.013   6.98E-04     45.3     202.2          12352200 

 19   25.00     -5.19     0.013   6.89E-04     43.0     224.4          12352200 

 20   24.50     -5.93     0.012   6.80E-04     40.2     245.2          12352200 

 21   24.00     -6.55     0.012   6.69E-04     37.1     264.5          12352200 

 22   23.70     -6.87     0.012   6.63E-04     35.0     275.4          12352200 

 23   23.35     -7.20     0.012   6.55E-04     32.6     287.2          12352200 

 24   23.00     -7.48     0.011   6.47E-04     30.0     298.2          12352200 

 25   22.50     -7.80     0.011   6.34E-04     26.2     312.2          12352200 

 26   22.00     -8.03     0.011   6.21E-04     22.2     324.4          12352200 

 27   21.50     -8.18     0.010   6.08E-04     18.2     334.5          12352200 

 28   21.00     -8.25     0.010   5.94E-04     14.1     342.5          12352200 
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                                                              (continued) 

Stage No.2   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 29   20.50     -8.24     0.010   5.80E-04     10.0     348.5          12352200 

 30   20.00     -8.17     0.010   5.66E-04      5.9     352.5          12352200 

 31   19.50     -8.04     0.009   5.52E-04      1.8     354.4          12352200 

 32   19.00     -7.85     0.009   5.37E-04     -2.2     354.3          12352200 

 33   18.50     -7.61     0.009   5.23E-04     -6.0     352.2          12352200 

 34   18.00     -7.31     0.008   5.09E-04     -9.8     348.2          12352200 

 35   17.50     -6.98     0.008   4.95E-04    -13.3     342.5          12352200 

 36   17.00     -6.60     0.008   4.81E-04    -16.7     334.9          12352200 

 37   16.50     -6.19     0.008   4.68E-04    -19.9     325.7          12352200 

 38   16.00     -5.74     0.008   4.55E-04    -22.9     315.0          12352200 

 39   15.50     -5.26     0.007   4.42E-04    -25.7     302.8          12352200 

 40   15.00     -4.74     0.007   4.30E-04    -28.2     289.3          12352200 

 41   14.50     -4.20     0.007   4.19E-04    -30.4     274.6          12352200 

 42   14.00     -3.63     0.007   4.08E-04    -32.4     258.9          12352200 

 43   13.50     -3.02     0.006   3.98E-04    -34.0     242.3          12352200 

 44   13.00     -2.39     0.006   3.89E-04    -35.4     224.9          12352200 

 45   12.50     -1.73     0.006   3.80E-04    -36.4     206.9          12352200 

 46   12.00     -1.03     0.006   3.72E-04    -37.1     188.5          12352200 

 47   11.50     -0.30     0.006   3.65E-04    -37.4     169.8          12352200 

 48   11.00      0.46     0.006   3.58E-04    -37.4     151.0          12352200 

 49   10.50      1.26     0.005   3.52E-04    -37.0     132.4          12352200 

 50   10.00      2.10     0.005   3.47E-04    -36.1     114.0          12352200 

 51    9.50      2.98     0.005   3.43E-04    -34.9      96.2          12352200 

 52    9.00      3.90     0.005   3.40E-04    -33.1      79.2          12352200 

 53    8.50      4.88     0.005   3.37E-04    -30.9      63.1          12352200 

 54    8.00      5.90     0.004   3.34E-04    -28.2      48.2          12352200 

 55    7.50      6.98     0.004   3.33E-04    -25.0      34.8          12352200 

 56    7.00      8.12     0.004   3.32E-04    -21.2      23.2          12352200 

 57    6.50      9.32     0.004   3.31E-04    -16.9      13.6          12352200 

 58    6.00     10.58     0.004   3.30E-04    -11.9       6.3          12352200 

 59    5.50     11.90     0.004   3.30E-04     -6.3       1.7          12352200 

 60    5.00     13.29     0.003   3.30E-04      0.0       0.0               --- 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     33.95b    0.00       0.00a     2627 

  2   33.50   Total>   9.50    2.50m    39.58b    2.50       2.50a     2627 

              Total>   9.50    2.50m    83.59     2.50       2.50a     2627 

  3   33.00   Total>  19.00    5.00m    95.48     5.00       5.00a     2627 

              Total>  19.00    5.00m    26.60b    5.00       5.00a     2627 

  4   32.50   Total>  28.50    7.50m    29.92b    7.50       7.50a     2627 

              Total>  28.50    7.50m    27.52b    7.50       7.50a     2627 

  5   32.00   Total>  38.00   10.00m    30.57b   10.00      10.00a     2627 

              Total>  38.00   10.00m    88.21b   10.00      10.00a     2627 

  6   31.50   Total>  47.50   12.50m    97.00b   12.50      12.50a     2627 

              Total>  47.50   12.50m    99.96b   12.50      12.50a     2627 

  7   31.00   Total>  57.00   15.00m   109.02b   15.00      15.00a     2627 

              Total>  57.00   15.00m   111.74b   15.00      15.00a     2627 

  8   30.50   Total>  66.50   17.50m   121.03b   17.50      17.50a     2627 

              Total>  66.50   17.50m   123.53b   17.50      17.50a     2627 

  9   30.00   Total>  76.00   20.00m   133.01b   20.00      20.00a     2627 

              Total>  76.00   20.00m   135.34b   20.00      20.00a     2627 

 10   29.50   Total>  85.50   22.50m   144.99b   22.50      22.50a     2627 

              Total>  85.50   22.50m   147.16b   22.50      22.50a     2627 
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                                                              (continued) 

Stage No.2   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 11   29.00   Total>  95.00   25.00m   156.95b   25.00      25.00a     2627 

              Total>  95.00   25.00m   158.98b   25.00      25.00a     2627 

 12   28.50   Total> 104.50   27.50m   168.90b   27.50      27.50a     2627 

              Total> 104.50   27.50m   170.82b   27.50      27.50a     2627 

 13   28.00   Total> 114.00   30.00m   180.85b   30.00      30.00a     2627 

              Total> 114.00   30.00m   182.66b   30.00      30.00a     2627 

 14   27.50   Total> 123.50   32.50m   192.79b   32.50      32.50a     2627 

              Total> 123.50   32.50m   194.50b   32.50      32.50a     2627 

 15   27.00   Total> 133.00   35.00m   204.72b   35.00      35.00a     2627 

              Total> 133.00   35.00m   206.35b   35.00      35.00a     2627 

 16   26.50   Total> 142.50   37.50m   216.65b   39.36      39.36      2627 

              Total> 142.50   37.50m   218.20b   39.36      39.36      2627 

 17   26.00   Total> 152.00   42.09    228.58b   45.33      45.33      2627 

              Total> 152.00   40.00m   295.40   109.72     109.72      3153 

 18   25.50   Total> 162.00   42.50m   311.73   119.11     119.11      3284 

 19   25.00   Total> 172.00   45.00m   328.07   128.58     128.58      3416 

 20   24.50   Total> 182.00   47.50m   344.40   138.13     138.13      3547 

              Total> 182.00   47.50m   325.68b  138.13     138.13      3547 

 21   24.00   Total> 192.00   50.00m   341.13b  147.74     147.74      3678 

              Total> 192.00   50.00m   337.36b  147.74     147.74      3678 

 22   23.70   Total> 198.00   51.50m   346.53b  153.55     153.55      3757 

              Total> 198.00   51.50m   347.20b  153.55     153.55      3757 

 23   23.35   Total> 205.00   53.25m   357.92b  160.35     160.35      3849 

              Total> 205.00   53.25m   358.63b  160.35     160.35      3849 

 24   23.00   Total> 212.00   55.00m   369.36b  167.18     167.18      3941 

              Total> 212.00   55.00m   370.19b  167.18     167.18      3941 

 25   22.50   Total> 222.00   57.50m   385.56b  176.99     176.99      4072 

              Total> 222.00   57.50m   386.51b  176.99     176.99      4072 

 26   22.00   Total> 232.00   60.00m   401.92b  186.86     186.86      4204 

              Total> 232.00   60.00m   402.82b  186.86     186.86      4204 

 27   21.50   Total> 242.00   62.50m   418.27b  196.78     196.78      4335 

              Total> 242.00   62.50m   419.14b  196.78     196.78      4335 

 28   21.00   Total> 252.00   65.00m   434.62b  206.75     206.75      4466 

              Total> 252.00   65.00m   435.46b  206.75     206.75      4466 

 29   20.50   Total> 262.00   67.50m   450.96b  216.78     216.78      4598 

              Total> 262.00   67.50m   451.78b  216.78     216.78      4598 

 30   20.00   Total> 272.00   70.00m   467.31b  226.84     226.84      4729 

              Total> 272.00   70.00m   468.10b  226.84     226.84      4729 

 31   19.50   Total> 282.00   72.50m   483.66b  236.94     236.94      4861 

              Total> 282.00   72.50m   484.42b  236.94     236.94      4861 

 32   19.00   Total> 292.00   75.00m   500.00b  247.09     247.09      4992 

              Total> 292.00   75.00m   500.63b  247.09     247.09      4992 

 33   18.50   Total> 302.00   77.50m   516.46b  257.27     257.27      5123 

 34   18.00   Total> 312.00   80.00m   532.80b  267.48     267.48      5255 

 35   17.50   Total> 322.00   82.50m   549.14b  277.72     277.72      5386 

 36   17.00   Total> 332.00   85.00m   565.47b  287.98     287.98      5517 

 37   16.50   Total> 342.00   87.50m   581.81b  298.28     298.28      5649 

 38   16.00   Total> 352.00   90.00m   598.15b  308.59     308.59      5780 

 39   15.50   Total> 362.00   92.50m   614.49b  318.94     318.94      5911 

 40   15.00   Total> 372.00   95.00m   630.83b  329.30     329.30      6043 

              Total> 372.00   95.00m   654.74   329.30     329.30      6043 

 41   14.50   Total> 382.00   97.50m   671.07   339.68     339.68      6174 

 42   14.00   Total> 392.00  100.00m   687.40   350.09     350.09      6306 

 43   13.50   Total> 402.00  102.50m   703.74   360.51     360.51      6437 

 44   13.00   Total> 412.00  105.00m   720.07   370.96     370.96      6568 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 
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                                                              (continued) 

Stage No.2   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 45   12.50   Total> 422.00  107.73    736.40   381.43     381.43      6700 

 46   12.00   Total> 432.00  111.40    752.74   391.92     391.92      6831 

 47   11.50   Total> 442.00  115.07    769.07   402.43     402.43      6962 

 48   11.00   Total> 452.00  118.73    785.41   412.97     412.97      7094 

 49   10.50   Total> 462.00  122.40    801.74   423.53     423.53      7225 

 50   10.00   Total> 472.00  126.07    818.07   434.12     434.12      7356 

 51    9.50   Total> 482.00  129.74    834.41   444.74     444.74      7488 

 52    9.00   Total> 492.00  133.41    850.74   455.39     455.39      7619 

 53    8.50   Total> 502.00  137.08    867.07   466.07     466.07      7751 

 54    8.00   Total> 512.00  140.75    883.41   476.78     476.78      7882 

 55    7.50   Total> 522.00  144.42    899.74   487.53     487.53      8013 

 56    7.00   Total> 532.00  148.09    916.07   498.32     498.32      8145 

 57    6.50   Total> 542.00  151.76    932.41   509.15     509.15      8276 

 58    6.00   Total> 552.00  155.43    948.74   520.02     520.02      8407 

 59    5.50   Total> 562.00  159.10    965.07   530.94     530.94      8539 

 60    5.00   Total> 572.00  162.76    981.41   541.89     541.89      8670 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     88.43    25.89      25.89      1551 

  9   30.00   Total>   9.50    2.50m   100.32    25.31      25.31      1551 

 10   29.50   Total>  19.00    5.00m   112.21    24.74      24.74      1551 

 11   29.00   Total>  28.50    7.50m   124.10    24.17      24.17      1551 

 12   28.50   Total>  38.00   10.00m   135.99    23.60      23.60      1551 

 13   28.00   Total>  47.50   12.50m   147.88    23.03      23.03      1551 

 14   27.50   Total>  57.01   15.00m   159.77    22.47      22.47      1551 

 15   27.00   Total>  66.51   17.50m   171.67    25.91      25.91      1551 

 16   26.50   Total>  76.01   20.00m   183.56    30.39      30.39      1551 

 17   26.00   Total>  85.52   22.50m   195.46    34.88      34.88      1551 

              Total>  85.52   22.50m   228.92   113.09     113.09      1861 

 18   25.50   Total>  95.53   25.00m   245.26   123.46     123.46      1939 

 19   25.00   Total> 105.54   27.50m   261.60   133.78     133.78      2017 

 20   24.50   Total> 115.55   30.00m   277.95   144.06     144.06      2094 

 21   24.00   Total> 125.56   32.50m   294.29   154.30     154.30      2172 

 22   23.70   Total> 131.57   34.00m   304.10   160.42     160.42      2218 

 23   23.35   Total> 138.58   35.75m   315.55   167.55     167.55      2273 

 24   23.00   Total> 145.59   37.50m   326.99   174.66     174.66      2327 

 25   22.50   Total> 155.61   40.00m   343.35   184.79     184.79      2404 

 26   22.00   Total> 165.63   42.50m   359.70   194.89     194.89      2482 

 27   21.50   Total> 175.66   45.00m   376.06   204.96     204.96      2560 

 28   21.00   Total> 185.69   47.50m   392.42   215.00     215.00      2637 

 29   20.50   Total> 195.72   50.00m   408.78   225.02     225.02      2715 

 30   20.00   Total> 205.75   52.50m   425.15   235.01     235.01      2792 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.2   Excavate to elevation 30.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 31   19.50   Total> 215.78   55.00m   441.52   244.98     244.98      2870 

 32   19.00   Total> 225.82   57.50m   457.89   254.94     254.94      2947 

 33   18.50   Total> 235.86   60.00m   474.27   264.87     264.87      3025 

 34   18.00   Total> 245.91   62.50m   490.65   274.79     274.79      3102 

 35   17.50   Total> 255.96   65.00m   507.03   284.69     284.69      3180 

 36   17.00   Total> 266.01   67.50m   523.41   294.59     294.59      3258 

 37   16.50   Total> 276.07   70.00m   539.80   304.47     304.47      3335 

 38   16.00   Total> 286.12   72.50m   556.19   314.34     314.34      3413 

 39   15.50   Total> 296.19   75.00m   572.59   324.19     324.19      3490 

 40   15.00   Total> 306.25   77.50m   588.99   334.04     334.04      3568 

 41   14.50   Total> 316.32   80.00m   605.39   343.88     343.88      3645 

 42   14.00   Total> 326.40   82.50m   621.80   353.71     353.71      3723 

 43   13.50   Total> 336.47   85.00m   638.21   363.54     363.54      3800 

 44   13.00   Total> 346.55   87.50m   654.62   373.35     373.35      3878 

 45   12.50   Total> 356.64   90.00m   671.04   383.15     383.15      3956 

 46   12.00   Total> 366.72   92.50m   687.46   392.95     392.95      4033 

 47   11.50   Total> 376.82   95.00m   703.89   402.74     402.74      4111 

 48   11.00   Total> 386.91   97.50m   720.32   412.51     412.51      4188 

 49   10.50   Total> 397.01  100.00m   736.75   422.27     422.27      4266 

 50   10.00   Total> 407.11  102.50m   753.18   432.02     432.02      4343 

 51    9.50   Total> 417.22  105.00m   769.62   441.76     441.76      4421 

 52    9.00   Total> 427.33  107.50m   786.07   451.48     451.48      4499 

 53    8.50   Total> 437.44  110.00m   802.51   461.19     461.19      4576 

 54    8.00   Total> 447.56  112.50m   818.96   470.88     470.88      4654 

 55    7.50   Total> 457.68  115.00m   835.42   480.55     480.55      4731 

 56    7.00   Total> 467.80  117.50m   851.88   490.20     490.20      4809 

 57    6.50   Total> 477.93  120.00m   868.34   499.84     499.84      4886 

 58    6.00   Total> 488.06  122.50m   884.80   509.45     509.45      4964 

 59    5.50   Total> 498.19  125.00m   901.27   519.04     519.04      5041 

 60    5.00   Total> 508.33  127.50m   917.74   528.60     528.60      5119 

  

Note:     35.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

         590.83b  Passive limit reduced because of berm  

 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 

 
 
 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 



AECOM                                                       | Sheet No. 
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----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 4   Excavate to elevation 27.50 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   4   34.00   27.50    31.00   4.907     n/a     27.00    0.50 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     17.03     0.018   6.06E-06      0.0      -0.0          12352200 

  2   33.50     15.76     0.018   6.01E-06      8.2       2.2          12352200 

  3   33.00     14.49     0.018   5.80E-06     15.8       8.4          12352200 

  4   32.50     13.22     0.018   5.26E-06     22.7      18.2          12352200 

  5   32.00     11.94     0.018   4.26E-06     29.0      31.3          12352200 

  6   31.50     12.50     0.018   2.66E-06     35.1      47.4          12352200 

  7   31.00     15.00     0.018   3.62E-07     42.0      66.6    220.5 12352200 

                15.00     0.018   3.62E-07   -178.5      66.6  

  8   30.50     17.50     0.018  -5.66E-07   -170.4     -20.7          12352200 

  9   30.00     20.00     0.018   1.94E-06   -161.0    -103.6          12352200 

 10   29.50     22.50     0.018   7.72E-06   -150.4    -181.6          12352200 

 11   29.00     25.00     0.018   1.65E-05   -138.5    -253.9          12352200 

 12   28.50     27.50     0.018   2.81E-05   -125.4    -319.9          12352200 

 13   28.00     30.00     0.018   4.22E-05   -111.0    -379.1          12352200 

 14   27.50     32.50     0.018   5.86E-05    -95.4    -430.8          12352200 

                28.81     0.018   5.86E-05    -95.4    -430.8  

 15   27.00     30.92     0.018   7.70E-05    -80.5    -474.8          12352200 

 16   26.50     32.50     0.017   9.69E-05    -64.6    -509.8          12352200 

 17   26.00     34.59     0.017   1.18E-04    -47.8    -538.0          12352200 

                33.55     0.017   1.18E-04    -47.8    -538.0  

 18   25.50     30.51     0.017   1.40E-04    -31.8    -557.7          12352200 

 19   25.00     27.55     0.017   1.63E-04    -17.3    -569.8          12352200 

 20   24.50     24.70     0.017   1.86E-04     -4.2    -575.0          12352200 

 21   24.00     21.95     0.017   2.09E-04      7.4    -574.1          12352200 

 22   23.70     20.35     0.017   2.23E-04     13.8    -570.9          12352200 

 23   23.35     18.53     0.017   2.39E-04     20.6    -564.8          12352200 

 24   23.00     16.78     0.017   2.55E-04     26.7    -556.5          12352200 

 25   22.50     14.37     0.017   2.77E-04     34.5    -541.0          12352200 

 26   22.00     12.08     0.017   2.99E-04     41.1    -521.9          12352200 

 27   21.50      9.91     0.016   3.19E-04     46.6    -499.9          12352200 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.4   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 28   21.00      7.88     0.016   3.39E-04     51.1    -475.3          12352200 

 29   20.50      5.97     0.016   3.58E-04     54.5    -448.8          12352200 

 30   20.00      4.19     0.016   3.75E-04     57.1    -420.8          12352200 

 31   19.50      2.54     0.016   3.92E-04     58.8    -391.7          12352200 

 32   19.00      1.02     0.016   4.07E-04     59.7    -362.0          12352200 

 33   18.50     -0.37     0.015   4.21E-04     59.8    -332.1          12352200 

 34   18.00     -1.64     0.015   4.34E-04     59.3    -302.2          12352200 

 35   17.50     -2.77     0.015   4.46E-04     58.2    -272.7          12352200 

 36   17.00     -3.78     0.015   4.56E-04     56.6    -244.0          12352200 

 37   16.50     -4.67     0.014   4.65E-04     54.5    -216.2          12352200 

 38   16.00     -5.44     0.014   4.74E-04     51.9    -189.5          12352200 

 39   15.50     -6.09     0.014   4.81E-04     49.0    -164.2          12352200 

 40   15.00     -6.63     0.014   4.87E-04     45.9    -140.5          12352200 

 41   14.50     -7.05     0.013   4.92E-04     42.4    -118.4          12352200 

 42   14.00     -7.37     0.013   4.97E-04     38.8     -98.1          12352200 

 43   13.50     -7.57     0.013   5.00E-04     35.1     -79.6          12352200 

 44   13.00     -7.67     0.013   5.03E-04     31.3     -63.0          12352200 

 45   12.50     -7.67     0.012   5.05E-04     27.5     -48.3          12352200 

 46   12.00     -7.57     0.012   5.07E-04     23.6     -35.5          12352200 

 47   11.50     -7.37     0.012   5.08E-04     19.9     -24.6          12352200 

 48   11.00     -7.07     0.012   5.09E-04     16.3     -15.6          12352200 

 49   10.50     -6.67     0.011   5.09E-04     12.9      -8.3          12352200 

 50   10.00     -6.18     0.011   5.10E-04      9.7      -2.7          12352200 

 51    9.50     -5.60     0.011   5.10E-04      6.7       1.3          12352200 

 52    9.00     -4.92     0.011   5.10E-04      4.1       4.0          12352200 

 53    8.50     -4.15     0.010   5.09E-04      1.8       5.4          12352200 

 54    8.00     -3.29     0.010   5.09E-04     -0.0       5.8          12352200 

 55    7.50     -2.33     0.010   5.09E-04     -1.4       5.3          12352200 

 56    7.00     -1.28     0.010   5.09E-04     -2.3       4.3          12352200 

 57    6.50     -0.14     0.009   5.09E-04     -2.7       3.0          12352200 

 58    6.00      1.10     0.009   5.09E-04     -2.5       1.6          12352200 

 59    5.50      2.44     0.009   5.09E-04     -1.6       0.5          12352200 

 60    5.00      3.87     0.009   5.09E-04      0.0       0.0               --- 

 At elev. 31.00 Strut force =   1102.4 kN/strut =    220.5 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     33.95b   17.03      17.03     10204 

  2   33.50   Total>   9.50    2.50m    39.58b   15.76      15.76     10204 

              Total>   9.50    2.50m    83.59    15.76      15.76     10204 

  3   33.00   Total>  19.00    5.00m    95.48    14.49      14.49     10204 

              Total>  19.00    5.00m    26.60b   14.49      14.49     10204 

  4   32.50   Total>  28.50    7.50m    29.92b   13.22      13.22     10204 

              Total>  28.50    7.50m    27.52b   13.22      13.22     10204 

  5   32.00   Total>  38.00   10.00m    30.57b   11.94      11.94     10204 

              Total>  38.00   10.00m    88.21b   11.94      11.94     10204 

  6   31.50   Total>  47.50   12.50m    97.00b   12.50      12.50a     2512 

              Total>  47.50   12.50m    99.96b   12.50      12.50a     2512 

  7   31.00   Total>  57.00   15.00m   109.02b   15.00      15.00a     2512 

              Total>  57.00   15.00m   111.74b   15.00      15.00a     2512 

  8   30.50   Total>  66.50   17.50m   121.03b   17.50      17.50a     2512 

              Total>  66.50   17.50m   123.53b   17.50      17.50a     2512 

  9   30.00   Total>  76.00   20.00m   133.01b   20.00      20.00a     2512 

              Total>  76.00   20.00m   135.34b   20.00      20.00a     2512 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.4   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 10   29.50   Total>  85.50   22.50m   144.99b   22.50      22.50a     2512 

              Total>  85.50   22.50m   147.16b   22.50      22.50a     2512 

 11   29.00   Total>  95.00   25.00m   156.95b   25.00      25.00a     2512 

              Total>  95.00   25.00m   158.98b   25.00      25.00a     2512 

 12   28.50   Total> 104.50   27.50m   168.90b   27.50      27.50a     2512 

              Total> 104.50   27.50m   170.82b   27.50      27.50a     2512 

 13   28.00   Total> 114.00   30.00m   180.85b   30.00      30.00a     2512 

              Total> 114.00   30.00m   182.66b   30.00      30.00a     2512 

 14   27.50   Total> 123.50   32.50m   192.79b   32.50      32.50a     2512 

              Total> 123.50   32.50m   194.50b   32.50      32.50a     2512 

 15   27.00   Total> 133.00   35.00m   204.72b   35.00      35.00a     2512 

              Total> 133.00   35.00m   206.35b   35.00      35.00a     2512 

 16   26.50   Total> 142.50   37.50m   216.65b   37.50      37.50a     2512 

              Total> 142.50   37.50m   218.20b   37.50      37.50a     2512 

 17   26.00   Total> 152.00   42.09    228.58b   42.09      42.09a     2512 

              Total> 152.00   40.00m   295.40    97.64      97.64      3014 

 18   25.50   Total> 162.00   42.50m   311.73   105.63     105.63      3140 

 19   25.00   Total> 172.00   45.00m   328.07   113.68     113.68      3265 

 20   24.50   Total> 182.00   47.50m   344.40   121.79     121.79      3391 

              Total> 182.00   47.50m   325.68b  121.79     121.79      3391 

 21   24.00   Total> 192.00   50.00m   341.13b  129.96     129.96      3516 

              Total> 192.00   50.00m   337.36b  129.96     129.96      3516 

 22   23.70   Total> 198.00   51.50m   346.53b  134.89     134.89      3592 

              Total> 198.00   51.50m   347.20b  134.89     134.89      3592 

 23   23.35   Total> 205.00   53.25m   357.92b  140.69     140.69      3680 

              Total> 205.00   53.25m   358.63b  140.69     140.69      3680 

 24   23.00   Total> 212.00   55.00m   369.36b  146.52     146.52      3767 

              Total> 212.00   55.00m   370.19b  146.52     146.52      3767 

 25   22.50   Total> 222.00   57.50m   385.56b  154.91     154.91      3893 

              Total> 222.00   57.50m   386.51b  154.91     154.91      3893 

 26   22.00   Total> 232.00   60.00m   401.92b  163.38     163.38      4019 

              Total> 232.00   60.00m   402.82b  163.38     163.38      4019 

 27   21.50   Total> 242.00   62.50m   418.27b  171.94     171.94      4144 

              Total> 242.00   62.50m   419.14b  171.94     171.94      4144 

 28   21.00   Total> 252.00   65.00m   434.62b  180.58     180.58      4270 

              Total> 252.00   65.00m   435.46b  180.58     180.58      4270 

 29   20.50   Total> 262.00   67.50m   450.96b  189.31     189.31      4395 

              Total> 262.00   67.50m   451.78b  189.31     189.31      4395 

 30   20.00   Total> 272.00   70.00m   467.31b  198.12     198.12      4521 

              Total> 272.00   70.00m   468.10b  198.12     198.12      4521 

 31   19.50   Total> 282.00   72.50m   483.66b  207.02     207.02      4646 

              Total> 282.00   72.50m   484.42b  207.02     207.02      4646 

 32   19.00   Total> 292.00   75.00m   500.00b  216.01     216.01      4772 

              Total> 292.00   75.00m   500.63b  216.01     216.01      4772 

 33   18.50   Total> 302.00   77.50m   516.46b  225.08     225.08      4898 

 34   18.00   Total> 312.00   80.00m   532.80b  234.25     234.25      5023 

 35   17.50   Total> 322.00   82.50m   549.14b  243.50     243.50      5149 

 36   17.00   Total> 332.00   85.00m   565.47b  252.83     252.83      5274 

 37   16.50   Total> 342.00   87.50m   581.81b  262.25     262.25      5400 

 38   16.00   Total> 352.00   90.00m   598.15b  271.75     271.75      5526 

 39   15.50   Total> 362.00   92.50m   614.49b  281.34     281.34      5651 

 40   15.00   Total> 372.00   95.00m   630.83b  291.00     291.00      5777 

              Total> 372.00   95.00m   654.74   291.00     291.00      5777 

 41   14.50   Total> 382.00   97.50m   671.07   300.75     300.75      5902 

 42   14.00   Total> 392.00  100.00m   687.40   310.57     310.57      6028 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.4   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 43   13.50   Total> 402.00  102.50m   703.74   320.46     320.46      6153 

 44   13.00   Total> 412.00  105.00m   720.07   330.43     330.43      6279 

 45   12.50   Total> 422.00  107.73    736.40   340.47     340.47      6405 

 46   12.00   Total> 432.00  111.40    752.74   350.59     350.59      6530 

 47   11.50   Total> 442.00  115.07    769.07   360.77     360.77      6656 

 48   11.00   Total> 452.00  118.73    785.41   371.02     371.02      6781 

 49   10.50   Total> 462.00  122.40    801.74   381.34     381.34      6907 

 50   10.00   Total> 472.00  126.07    818.07   391.72     391.72      7033 

 51    9.50   Total> 482.00  129.74    834.41   402.17     402.17      7158 

 52    9.00   Total> 492.00  133.41    850.74   412.68     412.68      7284 

 53    8.50   Total> 502.00  137.08    867.07   423.26     423.26      7409 

 54    8.00   Total> 512.00  140.75    883.41   433.91     433.91      7535 

 55    7.50   Total> 522.00  144.42    899.74   444.62     444.62      7660 

 56    7.00   Total> 532.00  148.09    916.07   455.39     455.39      7786 

 57    6.50   Total> 542.00  151.76    932.41   466.23     466.23      7912 

 58    6.00   Total> 552.00  155.43    948.74   477.13     477.13      8037 

 59    5.50   Total> 562.00  159.10    965.07   488.10     488.10      8163 

 60    5.00   Total> 572.00  162.76    981.41   499.14     499.14      8288 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    102.77     3.69       3.69      1203 

 15   27.00   Total>   9.50    2.50m   114.66     4.08       4.08      1203 

 16   26.50   Total>  19.00    5.00m   126.55     5.00       5.00a     1203 

 17   26.00   Total>  28.50    7.50m   138.44     7.50       7.50a     1203 

              Total>  28.50    7.50m   171.90    64.09      64.09      1444 

 18   25.50   Total>  38.50   10.00m   188.24    75.13      75.13      1504 

 19   25.00   Total>  48.51   12.50m   204.57    86.12      86.12      1564 

 20   24.50   Total>  58.51   15.00m   220.91    97.09      97.09      1624 

 21   24.00   Total>  68.52   17.50m   237.25   108.01     108.01      1685 

 22   23.70   Total>  74.52   19.00m   247.06   114.55     114.55      1721 

 23   23.35   Total>  81.53   20.75m   258.50   122.15     122.15      1763 

 24   23.00   Total>  88.54   22.50m   269.94   129.74     129.74      1805 

 25   22.50   Total>  98.55   25.00m   286.29   140.55     140.55      1865 

 26   22.00   Total> 108.57   27.50m   302.64   151.31     151.31      1925 

 27   21.50   Total> 118.59   30.00m   318.99   162.03     162.03      1985 

 28   21.00   Total> 128.61   32.50m   335.35   172.70     172.70      2046 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.4   Excavate to elevation 27.50 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 29   20.50   Total> 138.64   35.00m   351.71   183.34     183.34      2106 

 30   20.00   Total> 148.67   37.50m   368.07   193.93     193.93      2166 

 31   19.50   Total> 158.71   40.00m   384.44   204.48     204.48      2226 

 32   19.00   Total> 168.75   42.50m   400.82   214.99     214.99      2286 

 33   18.50   Total> 178.79   45.00m   417.20   225.46     225.46      2346 

 34   18.00   Total> 188.84   47.50m   433.58   235.88     235.88      2406 

 35   17.50   Total> 198.90   50.00m   449.97   246.27     246.27      2467 

 36   17.00   Total> 208.96   52.50m   466.36   256.61     256.61      2527 

 37   16.50   Total> 219.03   55.00m   482.76   266.92     266.92      2587 

 38   16.00   Total> 229.10   57.50m   499.17   277.20     277.20      2647 

 39   15.50   Total> 239.18   60.00m   515.58   287.43     287.43      2707 

 40   15.00   Total> 249.26   62.50m   532.00   297.63     297.63      2767 

 41   14.50   Total> 259.35   65.00m   548.42   307.80     307.80      2828 

 42   14.00   Total> 269.45   67.50m   564.85   317.93     317.93      2888 

 43   13.50   Total> 279.55   70.00m   581.29   328.03     328.03      2948 

 44   13.00   Total> 289.66   72.50m   597.73   338.10     338.10      3008 

 45   12.50   Total> 299.78   75.00m   614.18   348.14     348.14      3068 

 46   12.00   Total> 309.90   77.50m   630.64   358.15     358.15      3128 

 47   11.50   Total> 320.03   80.00m   647.10   368.13     368.13      3189 

 48   11.00   Total> 330.16   82.50m   663.57   378.08     378.08      3249 

 49   10.50   Total> 340.31   85.00m   680.04   388.01     388.01      3309 

 50   10.00   Total> 350.46   87.50m   696.53   397.90     397.90      3369 

 51    9.50   Total> 360.61   90.00m   713.02   407.77     407.77      3429 

 52    9.00   Total> 370.77   92.50m   729.51   417.60     417.60      3489 

 53    8.50   Total> 380.94   95.00m   746.02   427.41     427.41      3550 

 54    8.00   Total> 391.12   97.50m   762.53   437.20     437.20      3610 

 55    7.50   Total> 401.31  100.00m   779.04   446.95     446.95      3670 

 56    7.00   Total> 411.50  102.50m   795.57   456.67     456.67      3730 

 57    6.50   Total> 421.69  105.00m   812.10   466.37     466.37      3790 

 58    6.00   Total> 431.90  107.50m   828.64   476.03     476.03      3850 

 59    5.50   Total> 442.11  110.00m   845.18   485.67     485.67      3911 

 60    5.00   Total> 452.32  112.50m   861.73   495.27     495.27      3971 

  

Note:      7.50a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

         590.83b  Passive limit reduced because of berm  
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Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 
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                                                       Units: kN,m 

Stage No. 6   Excavate to elevation 23.70 on PASSIVE side 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   6   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     28.65     0.016  -3.79E-04      0.0      -0.0          12352200 

  2   33.50     26.27     0.016  -3.79E-04     13.7       3.7          12352200 

  3   33.00     23.89     0.016  -3.80E-04     26.3      13.9          12352200 

  4   32.50     21.51     0.016  -3.80E-04     37.6      30.2          12352200 

  5   32.00     19.12     0.016  -3.82E-04     47.8      51.8          12352200 

  6   31.50     18.56     0.017  -3.85E-04     57.2      78.1          12352200 

  7   31.00     19.95     0.017  -3.89E-04     66.8     109.2   -123.5 12352200 

                19.95     0.017  -3.89E-04    190.4     109.2  

  8   30.50     21.32     0.017  -3.95E-04    200.7     206.9          12352200 

  9   30.00     22.67     0.017  -4.05E-04    211.7     310.0          12352200 

 10   29.50     23.97     0.017  -4.20E-04    223.3     418.8          12352200 

 11   29.00     25.20     0.018  -4.39E-04    235.6     533.5          12352200 

 12   28.50     27.50     0.018  -4.64E-04    248.8     654.6          12352200 

 13   28.00     30.00     0.018  -4.93E-04    263.2     782.5    771.4 12352200 

                30.00     0.018  -4.93E-04   -508.2     782.5  

 14   27.50     32.50     0.018  -5.19E-04   -492.6     532.2          12352200 

 15   27.00     35.00     0.019  -5.36E-04   -475.7     290.1          12352200 

 16   26.50     37.50     0.019  -5.43E-04   -457.6      58.0          12352200 

 17   26.00     42.09     0.019  -5.41E-04   -437.7    -165.9          12352200 

                92.57     0.019  -5.41E-04   -437.7    -165.9  

 18   25.50     99.29     0.019  -5.30E-04   -389.7    -372.7          12352200 

 19   25.00    105.98     0.020  -5.11E-04   -338.4    -554.7          12352200 

 20   24.50    112.64     0.020  -4.85E-04   -283.7    -710.2          12352200 

 21   24.00    119.29     0.020  -4.54E-04   -225.8    -837.6          12352200 

 22   23.70    123.28     0.020  -4.33E-04   -189.4    -899.8          12352200 

                74.30     0.020  -4.33E-04   -189.4    -899.8  

 23   23.35     70.78     0.020  -4.07E-04   -164.0    -961.6          12352200 

 24   23.00     67.28     0.021  -3.79E-04   -139.8   -1014.6          12352200 

 25   22.50     62.31     0.021  -3.36E-04   -107.4   -1076.1          12352200 

 26   22.00     57.42     0.021  -2.92E-04    -77.5   -1122.0          12352200 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.6   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 27   21.50     52.62     0.021  -2.46E-04    -50.0   -1153.6          12352200 

 28   21.00     47.92     0.021  -1.99E-04    -24.8   -1172.0          12352200 

 29   20.50     43.34     0.021  -1.51E-04     -2.0   -1178.5          12352200 

 30   20.00     38.89     0.021  -1.04E-04     18.5   -1174.1          12352200 

 31   19.50     34.58     0.021  -5.67E-05     36.9   -1159.9          12352200 

 32   19.00     30.42     0.021  -1.02E-05     53.1   -1137.2          12352200 

 33   18.50     26.43     0.021   3.51E-05     67.4   -1106.8          12352200 

 34   18.00     22.61     0.021   7.91E-05     79.6   -1069.8          12352200 

 35   17.50     18.97     0.021   1.21E-04     90.0   -1027.2          12352200 

 36   17.00     15.51     0.021   1.62E-04     98.6    -979.8          12352200 

 37   16.50     12.24     0.021   2.00E-04    105.6    -928.5          12352200 

 38   16.00      9.15     0.021   2.37E-04    110.9    -874.2          12352200 

 39   15.50      6.25     0.021   2.71E-04    114.8    -817.6          12352200 

 40   15.00      3.53     0.021   3.03E-04    117.2    -759.5          12352200 

 41   14.50      1.01     0.021   3.33E-04    118.3    -700.4          12352200 

 42   14.00     -1.33     0.020   3.60E-04    118.3    -641.1          12352200 

 43   13.50     -3.49     0.020   3.84E-04    117.1    -582.2          12352200 

 44   13.00     -5.48     0.020   4.07E-04    114.8    -524.1          12352200 

 45   12.50     -7.29     0.020   4.27E-04    111.6    -467.4          12352200 

 46   12.00     -8.94     0.020   4.45E-04    107.6    -412.5          12352200 

 47   11.50    -10.43     0.019   4.60E-04    102.7    -359.8          12352200 

 48   11.00    -11.76     0.019   4.74E-04     97.2    -309.8          12352200 

 49   10.50    -12.95     0.019   4.86E-04     91.0    -262.7          12352200 

 50   10.00    -13.99     0.019   4.95E-04     84.3    -218.8          12352200 

 51    9.50    -14.90     0.018   5.03E-04     77.0    -178.4          12352200 

 52    9.00    -15.68     0.018   5.10E-04     69.4    -141.8          12352200 

 53    8.50    -16.34     0.018   5.15E-04     61.4    -109.0          12352200 

 54    8.00    -16.88     0.018   5.19E-04     53.1     -80.4          12352200 

 55    7.50    -17.31     0.017   5.21E-04     44.5     -56.0          12352200 

 56    7.00    -17.63     0.017   5.23E-04     35.8     -35.9          12352200 

 57    6.50    -17.85     0.017   5.24E-04     26.9     -20.2          12352200 

 58    6.00    -17.97     0.017   5.25E-04     18.0      -9.0          12352200 

 59    5.50    -18.00     0.016   5.25E-04      9.0      -2.2          12352200 

 60    5.00    -17.93     0.016   5.25E-04      0.0      -0.0               --- 

 At elev. 31.00 Strut force =   -617.7 kN/strut =   -123.5 kN/m run 

 At elev. 28.00 Strut force =    771.4 kN/strut =    771.4 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     33.95b   28.65      28.65      5751 

  2   33.50   Total>   9.50    2.50m    39.58b   26.27      26.27      5751 

              Total>   9.50    2.50m    83.59    26.27      26.27      5751 

  3   33.00   Total>  19.00    5.00m    95.48    23.89      23.89      5751 

              Total>  19.00    5.00m    26.60b   23.89      23.89      5751 

  4   32.50   Total>  28.50    7.50m    29.92b   21.51      21.51      5751 

              Total>  28.50    7.50m    27.52b   21.51      21.51      5751 

  5   32.00   Total>  38.00   10.00m    30.57b   19.12      19.12      5751 

              Total>  38.00   10.00m    88.21b   19.12      19.12      5751 

  6   31.50   Total>  47.50   12.50m    97.00b   18.56      18.56      5751 

              Total>  47.50   12.50m    99.96b   18.56      18.56      5751 

  7   31.00   Total>  57.00   15.00m   109.02b   19.95      19.95      5751 

              Total>  57.00   15.00m   111.74b   19.95      19.95      5751 

  8   30.50   Total>  66.50   17.50m   121.03b   21.32      21.32      5751 

              Total>  66.50   17.50m   123.53b   21.32      21.32      5751 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.6   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  9   30.00   Total>  76.00   20.00m   133.01b   22.67      22.67      5751 

              Total>  76.00   20.00m   135.34b   22.67      22.67      5751 

 10   29.50   Total>  85.50   22.50m   144.99b   23.97      23.97      5751 

              Total>  85.50   22.50m   147.16b   23.97      23.97      5751 

 11   29.00   Total>  95.00   25.00m   156.95b   25.20      25.20      5751 

              Total>  95.00   25.00m   158.98b   25.20      25.20      5751 

 12   28.50   Total> 104.50   27.50m   168.90b   27.50      27.50a     2526 

              Total> 104.50   27.50m   170.82b   27.50      27.50a     2526 

 13   28.00   Total> 114.00   30.00m   180.85b   30.00      30.00a     2526 

              Total> 114.00   30.00m   182.66b   30.00      30.00a     2526 

 14   27.50   Total> 123.50   32.50m   192.79b   32.50      32.50a     2526 

              Total> 123.50   32.50m   194.50b   32.50      32.50a     2526 

 15   27.00   Total> 133.00   35.00m   204.72b   35.00      35.00a     2526 

              Total> 133.00   35.00m   206.35b   35.00      35.00a     2526 

 16   26.50   Total> 142.50   37.50m   216.65b   37.50      37.50a     2526 

              Total> 142.50   37.50m   218.20b   37.50      37.50a     2526 

 17   26.00   Total> 152.00   42.09    228.58b   42.09      42.09a     2526 

              Total> 152.00   40.00m   295.40    92.57      92.57      3031 

 18   25.50   Total> 162.00   42.50m   311.73    99.29      99.29      3158 

 19   25.00   Total> 172.00   45.00m   328.07   105.98     105.98      3284 

 20   24.50   Total> 182.00   47.50m   344.40   112.64     112.64      3410 

              Total> 182.00   47.50m   325.68b  112.64     112.64      3410 

 21   24.00   Total> 192.00   50.00m   341.13b  119.29     119.29      3537 

              Total> 192.00   50.00m   337.36b  119.29     119.29      3537 

 22   23.70   Total> 198.00   51.50m   346.53b  123.28     123.28      3612 

              Total> 198.00   51.50m   347.20b  123.28     123.28      3612 

 23   23.35   Total> 205.00   53.25m   357.92b  127.95     127.95      3701 

              Total> 205.00   53.25m   358.63b  127.95     127.95      3701 

 24   23.00   Total> 212.00   55.00m   369.36b  132.62     132.62      3789 

              Total> 212.00   55.00m   370.19b  132.62     132.62      3789 

 25   22.50   Total> 222.00   57.50m   385.56b  139.33     139.33      3916 

              Total> 222.00   57.50m   386.51b  139.33     139.33      3916 

 26   22.00   Total> 232.00   60.00m   401.92b  146.08     146.08      4042 

              Total> 232.00   60.00m   402.82b  146.08     146.08      4042 

 27   21.50   Total> 242.00   62.50m   418.27b  152.89     152.89      4168 

              Total> 242.00   62.50m   419.14b  152.89     152.89      4168 

 28   21.00   Total> 252.00   65.00m   434.62b  159.77     159.77      4294 

              Total> 252.00   65.00m   435.46b  159.77     159.77      4294 

 29   20.50   Total> 262.00   67.50m   450.96b  166.72     166.72      4421 

              Total> 262.00   67.50m   451.78b  166.72     166.72      4421 

 30   20.00   Total> 272.00   70.00m   467.31b  173.76     173.76      4547 

              Total> 272.00   70.00m   468.10b  173.76     173.76      4547 

 31   19.50   Total> 282.00   72.50m   483.66b  180.90     180.90      4673 

              Total> 282.00   72.50m   484.42b  180.90     180.90      4673 

 32   19.00   Total> 292.00   75.00m   500.00b  188.14     188.14      4800 

              Total> 292.00   75.00m   500.63b  188.14     188.14      4800 

 33   18.50   Total> 302.00   77.50m   516.46b  195.50     195.50      4926 

 34   18.00   Total> 312.00   80.00m   532.80b  202.96     202.96      5052 

 35   17.50   Total> 322.00   82.50m   549.14b  210.55     210.55      5179 

 36   17.00   Total> 332.00   85.00m   565.47b  218.26     218.26      5305 

 37   16.50   Total> 342.00   87.50m   581.81b  226.10     226.10      5431 

 38   16.00   Total> 352.00   90.00m   598.15b  234.06     234.06      5558 

 39   15.50   Total> 362.00   92.50m   614.49b  242.16     242.16      5684 

 40   15.00   Total> 372.00   95.00m   630.83b  250.38     250.38      5810 

              Total> 372.00   95.00m   654.74   250.38     250.38      5810 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.6   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 41   14.50   Total> 382.00   97.50m   671.07   258.73     258.73      5936 

 42   14.00   Total> 392.00  100.00m   687.40   267.21     267.21      6063 

 43   13.50   Total> 402.00  102.50m   703.74   275.81     275.81      6189 

 44   13.00   Total> 412.00  105.00m   720.07   284.54     284.54      6315 

 45   12.50   Total> 422.00  107.73    736.40   293.38     293.38      6442 

 46   12.00   Total> 432.00  111.40    752.74   302.34     302.34      6568 

 47   11.50   Total> 442.00  115.07    769.07   311.41     311.41      6694 

 48   11.00   Total> 452.00  118.73    785.41   320.59     320.59      6821 

 49   10.50   Total> 462.00  122.40    801.74   329.87     329.87      6947 

 50   10.00   Total> 472.00  126.07    818.07   339.25     339.25      7073 

 51    9.50   Total> 482.00  129.74    834.41   348.72     348.72      7200 

 52    9.00   Total> 492.00  133.41    850.74   358.29     358.29      7326 

 53    8.50   Total> 502.00  137.08    867.07   367.94     367.94      7452 

 54    8.00   Total> 512.00  140.75    883.41   377.68     377.68      7578 

 55    7.50   Total> 522.00  144.42    899.74   387.49     387.49      7705 

 56    7.00   Total> 532.00  148.09    916.07   397.38     397.38      7831 

 57    6.50   Total> 542.00  151.76    932.41   407.35     407.35      7957 

 58    6.00   Total> 552.00  155.43    948.74   417.38     417.38      8084 

 59    5.50   Total> 562.00  159.10    965.07   427.49     427.49      8210 

 60    5.00   Total> 572.00  162.76    981.41   437.66     437.66      8336 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    172.53    48.98      48.98      1878 

 23   23.35   Total>   7.00    1.75m   183.97    57.17      57.17      1923 

 24   23.00   Total>  14.00    3.50m   195.40    65.35      65.35      1969 

 25   22.50   Total>  24.00    6.00m   211.74    77.02      77.02      2035 

 26   22.00   Total>  34.00    8.50m   228.07    88.66      88.66      2101 

 27   21.50   Total>  44.01   11.00m   244.41   100.27     100.27      2166 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.6   Excavate to elevation 23.70 on PASSIVE side 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 28   21.00   Total>  54.01   13.50m   260.75   111.85     111.85      2232 

 29   20.50   Total>  64.02   16.00m   277.09   123.39     123.39      2298 

 30   20.00   Total>  74.03   18.50m   293.44   134.88     134.88      2363 

 31   19.50   Total>  84.05   21.00m   309.78   146.32     146.32      2429 

 32   19.00   Total>  94.07   23.50m   326.14   157.72     157.72      2495 

 33   18.50   Total> 104.09   26.00m   342.50   169.06     169.06      2560 

 34   18.00   Total> 114.12   28.50m   358.86   180.35     180.35      2626 

 35   17.50   Total> 124.16   31.00m   375.23   191.58     191.58      2692 

 36   17.00   Total> 134.20   33.50m   391.60   202.75     202.75      2757 

 37   16.50   Total> 144.24   36.00m   407.98   213.86     213.86      2823 

 38   16.00   Total> 154.30   38.50m   424.37   224.92     224.92      2889 

 39   15.50   Total> 164.36   41.00m   440.76   235.91     235.91      2954 

 40   15.00   Total> 174.43   43.50m   457.16   246.85     246.85      3020 

 41   14.50   Total> 184.50   46.00m   473.57   257.72     257.72      3085 

 42   14.00   Total> 194.59   48.50m   489.99   268.54     268.54      3151 

 43   13.50   Total> 204.68   51.00m   506.42   279.31     279.31      3217 

 44   13.00   Total> 214.78   53.50m   522.85   290.02     290.02      3282 

 45   12.50   Total> 224.89   56.00m   539.30   300.67     300.67      3348 

 46   12.00   Total> 235.01   58.50m   555.75   311.28     311.28      3414 

 47   11.50   Total> 245.14   61.00m   572.21   321.84     321.84      3479 

 48   11.00   Total> 255.28   63.50m   588.68   332.35     332.35      3545 

 49   10.50   Total> 265.43   66.00m   605.16   342.81     342.81      3611 

 50   10.00   Total> 275.58   68.50m   621.66   353.24     353.24      3676 

 51    9.50   Total> 285.75   71.00m   638.16   363.62     363.62      3742 

 52    9.00   Total> 295.93   73.50m   654.67   373.97     373.97      3808 

 53    8.50   Total> 306.12   76.00m   671.20   384.28     384.28      3873 

 54    8.00   Total> 316.32   78.50m   687.73   394.56     394.56      3939 

 55    7.50   Total> 326.53   81.00m   704.27   404.80     404.80      4005 

 56    7.00   Total> 336.76   83.50m   720.83   415.01     415.01      4070 

 57    6.50   Total> 346.99   86.00m   737.40   425.20     425.20      4136 

 58    6.00   Total> 357.23   88.50m   753.97   435.35     435.35      4201 

 59    5.50   Total> 367.49   91.00m   770.56   445.48     445.48      4267 

 60    5.00   Total> 377.75   93.50m   787.16   455.58     455.58      4333 

  

Note:     42.09a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

         590.83b  Passive limit reduced because of berm  
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Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 
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                                                       Units: kN,m 

Stage No. 9   Remove strut or anchor no.1 at elevation 31.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   9   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00     28.74     0.016  -3.57E-04     56.1      -0.0    -56.1 12352200 

  2   33.50     26.40     0.016  -3.57E-04     69.9      31.7          12352200 

  3   33.00     24.06     0.016  -3.59E-04     82.5      70.1          12352200 

  4   32.50     21.71     0.016  -3.63E-04     93.9     114.4          12352200 

  5   32.00     19.35     0.016  -3.69E-04    104.2     164.2          12352200 

  6   31.50     18.82     0.016  -3.76E-04    113.7     218.8          12352200 

  7   31.00     20.21     0.017  -3.87E-04    123.5     278.1          12352200 

  8   30.50     21.58     0.017  -3.99E-04    133.9     342.5          12352200 

  9   30.00     22.91     0.017  -4.14E-04    145.1     412.3          12352200 

 10   29.50     24.19     0.017  -4.33E-04    156.8     487.7          12352200 

 11   29.00     25.40     0.018  -4.54E-04    169.2     569.3          12352200 

 12   28.50     27.68     0.018  -4.79E-04    182.5     657.1          12352200 

 13   28.00     30.15     0.018  -5.07E-04    197.0     751.9    702.5 12352200 

                30.15     0.018  -5.07E-04   -505.5     751.9  

 14   27.50     32.62     0.018  -5.33E-04   -489.8     503.0          12352200 

 15   27.00     35.10     0.019  -5.48E-04   -472.9     262.3          12352200 

 16   26.50     37.58     0.019  -5.54E-04   -454.7      31.6          12352200 

 17   26.00     42.15     0.019  -5.51E-04   -434.8    -190.9          12352200 

                92.64     0.019  -5.51E-04   -434.8    -190.9  

 18   25.50     99.34     0.019  -5.39E-04   -386.8    -396.3          12352200 

 19   25.00    106.01     0.020  -5.19E-04   -335.5    -576.8          12352200 

 20   24.50    112.65     0.020  -4.93E-04   -280.8    -730.8          12352200 

 21   24.00    119.29     0.020  -4.61E-04   -222.8    -856.7      0.8 12352200 

               119.29     0.020  -4.61E-04   -223.6    -856.7  

 22   23.70    123.27     0.020  -4.39E-04   -187.3    -918.3          12352200 

                74.29     0.020  -4.39E-04   -187.3    -918.3  

 23   23.35     70.75     0.020  -4.12E-04   -161.9    -979.3          12352200 

 24   23.00     67.23     0.021  -3.84E-04   -137.7   -1031.6          12352200 

 25   22.50     62.26     0.021  -3.41E-04   -105.4   -1092.1          12352200 

 26   22.00     57.35     0.021  -2.96E-04    -75.5   -1137.0          12352200 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.9   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 27   21.50     52.53     0.021  -2.49E-04    -48.0   -1167.5          12352200 

 28   21.00     47.82     0.021  -2.01E-04    -22.9   -1184.9          12352200 

 29   20.50     43.22     0.021  -1.53E-04     -0.1   -1190.4          12352200 

 30   20.00     38.76     0.021  -1.05E-04     20.4   -1185.1          12352200 

 31   19.50     34.44     0.021  -5.81E-05     38.7   -1170.1          12352200 

 32   19.00     30.28     0.021  -1.12E-05     54.8   -1146.4          12352200 

 33   18.50     26.28     0.021   3.44E-05     69.0   -1115.2          12352200 

 34   18.00     22.46     0.021   7.88E-05     81.2   -1077.5          12352200 

 35   17.50     18.81     0.021   1.21E-04     91.5   -1034.1          12352200 

 36   17.00     15.34     0.021   1.62E-04    100.0    -986.0          12352200 

 37   16.50     12.07     0.021   2.01E-04    106.9    -934.1          12352200 

 38   16.00      8.98     0.021   2.38E-04    112.1    -879.1          12352200 

 39   15.50      6.08     0.021   2.72E-04    115.9    -822.0          12352200 

 40   15.00      3.37     0.021   3.04E-04    118.2    -763.3          12352200 

 41   14.50      0.84     0.021   3.34E-04    119.3    -703.7          12352200 

 42   14.00     -1.50     0.020   3.61E-04    119.1    -644.0          12352200 

 43   13.50     -3.65     0.020   3.86E-04    117.9    -584.6          12352200 

 44   13.00     -5.64     0.020   4.08E-04    115.5    -526.1          12352200 

 45   12.50     -7.44     0.020   4.29E-04    112.3    -469.1          12352200 

 46   12.00     -9.08     0.020   4.46E-04    108.1    -413.9          12352200 

 47   11.50    -10.57     0.019   4.62E-04    103.2    -361.0          12352200 

 48   11.00    -11.89     0.019   4.76E-04     97.6    -310.7          12352200 

 49   10.50    -13.07     0.019   4.87E-04     91.4    -263.4          12352200 

 50   10.00    -14.10     0.019   4.97E-04     84.6    -219.3          12352200 

 51    9.50    -15.00     0.018   5.05E-04     77.3    -178.8          12352200 

 52    9.00    -15.77     0.018   5.12E-04     69.6    -142.0          12352200 

 53    8.50    -16.42     0.018   5.17E-04     61.5    -109.2          12352200 

 54    8.00    -16.95     0.018   5.21E-04     53.2     -80.5          12352200 

 55    7.50    -17.37     0.017   5.23E-04     44.6     -56.0          12352200 

 56    7.00    -17.68     0.017   5.25E-04     35.9     -35.9          12352200 

 57    6.50    -17.89     0.017   5.26E-04     27.0     -20.2          12352200 

 58    6.00    -18.00     0.017   5.27E-04     18.0      -9.0          12352200 

 59    5.50    -18.01     0.016   5.27E-04      9.0      -2.2          12352200 

 60    5.00    -17.93     0.016   5.27E-04      0.0      -0.0               --- 

 At elev. 34.00 Strut force =    -56.1 kN/strut =    -56.1 kN/m run 

 At elev. 28.00 Strut force =    702.5 kN/strut =    702.5 kN/m run 

 At elev. 24.00 Strut force =      0.8 kN/strut =      0.8 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00   Total>   0.00    0.00     33.95b   28.74      28.74      3617 

  2   33.50   Total>   9.50    2.50m    39.58b   26.40      26.40      3617 

              Total>   9.50    2.50m    83.59    26.40      26.40      3617 

  3   33.00   Total>  19.00    5.00m    95.48    24.06      24.06      3617 

              Total>  19.00    5.00m    26.60b   24.06      24.06      3617 

  4   32.50   Total>  28.50    7.50m    29.92b   21.71      21.71      3617 

              Total>  28.50    7.50m    27.52b   21.71      21.71      3617 

  5   32.00   Total>  38.00   10.00m    30.57b   19.35      19.35      3617 

              Total>  38.00   10.00m    88.21b   19.35      19.35      3617 

  6   31.50   Total>  47.50   12.50m    97.00b   18.82      18.82      3617 

              Total>  47.50   12.50m    99.96b   18.82      18.82      3617 

  7   31.00   Total>  57.00   15.00m   109.02b   20.21      20.21      3617 

              Total>  57.00   15.00m   111.74b   20.21      20.21      3617 

  8   30.50   Total>  66.50   17.50m   121.03b   21.58      21.58      3617 

              Total>  66.50   17.50m   123.53b   21.58      21.58      3617 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 
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GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.9   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  9   30.00   Total>  76.00   20.00m   133.01b   22.91      22.91      3617 

              Total>  76.00   20.00m   135.34b   22.91      22.91      3617 

 10   29.50   Total>  85.50   22.50m   144.99b   24.19      24.19      3617 

              Total>  85.50   22.50m   147.16b   24.19      24.19      3617 

 11   29.00   Total>  95.00   25.00m   156.95b   25.40      25.40      3617 

              Total>  95.00   25.00m   158.98b   25.40      25.40      3617 

 12   28.50   Total> 104.50   27.50m   168.90b   27.68      27.68      3617 

              Total> 104.50   27.50m   170.82b   27.68      27.68      3617 

 13   28.00   Total> 114.00   30.00m   180.85b   30.15      30.15      3617 

              Total> 114.00   30.00m   182.66b   30.15      30.15      3617 

 14   27.50   Total> 123.50   32.50m   192.79b   32.62      32.62      3617 

              Total> 123.50   32.50m   194.50b   32.62      32.62      3617 

 15   27.00   Total> 133.00   35.00m   204.72b   35.10      35.10      3617 

              Total> 133.00   35.00m   206.35b   35.10      35.10      3617 

 16   26.50   Total> 142.50   37.50m   216.65b   37.58      37.58      3617 

              Total> 142.50   37.50m   218.20b   37.58      37.58      3617 

 17   26.00   Total> 152.00   42.09    228.58b   42.15      42.15      3617 

              Total> 152.00   40.00m   295.40    92.64      92.64      4340 

 18   25.50   Total> 162.00   42.50m   311.73    99.34      99.34      4521 

 19   25.00   Total> 172.00   45.00m   328.07   106.01     106.01      4702 

 20   24.50   Total> 182.00   47.50m   344.40   112.65     112.65      4883 

              Total> 182.00   47.50m   325.68b  112.65     112.65      4883 

 21   24.00   Total> 192.00   50.00m   341.13b  119.29     119.29      3768 

              Total> 192.00   50.00m   337.36b  119.29     119.29      3768 

 22   23.70   Total> 198.00   51.50m   346.53b  123.27     123.27      3849 

              Total> 198.00   51.50m   347.20b  123.27     123.27      3849 

 23   23.35   Total> 205.00   53.25m   357.92b  127.93     127.93      3943 

              Total> 205.00   53.25m   358.63b  127.93     127.93      3943 

 24   23.00   Total> 212.00   55.00m   369.36b  132.60     132.60      4037 

              Total> 212.00   55.00m   370.19b  132.60     132.60      4037 

 25   22.50   Total> 222.00   57.50m   385.56b  139.29     139.29      4172 

              Total> 222.00   57.50m   386.51b  139.29     139.29      4172 

 26   22.00   Total> 232.00   60.00m   401.92b  146.04     146.04      4306 

              Total> 232.00   60.00m   402.82b  146.04     146.04      4306 

 27   21.50   Total> 242.00   62.50m   418.27b  152.83     152.83      4441 

              Total> 242.00   62.50m   419.14b  152.83     152.83      4441 

 28   21.00   Total> 252.00   65.00m   434.62b  159.70     159.70      4575 

              Total> 252.00   65.00m   435.46b  159.70     159.70      4575 

 29   20.50   Total> 262.00   67.50m   450.96b  166.65     166.65      4710 

              Total> 262.00   67.50m   451.78b  166.65     166.65      4710 

 30   20.00   Total> 272.00   70.00m   467.31b  173.68     173.68      4845 

              Total> 272.00   70.00m   468.10b  173.68     173.68      4845 

 31   19.50   Total> 282.00   72.50m   483.66b  180.82     180.82      4979 

              Total> 282.00   72.50m   484.42b  180.82     180.82      4979 

 32   19.00   Total> 292.00   75.00m   500.00b  188.05     188.05      5114 

              Total> 292.00   75.00m   500.63b  188.05     188.05      5114 

 33   18.50   Total> 302.00   77.50m   516.46b  195.40     195.40      5248 

 34   18.00   Total> 312.00   80.00m   532.80b  202.86     202.86      5383 

 35   17.50   Total> 322.00   82.50m   549.14b  210.45     210.45      5517 

 36   17.00   Total> 332.00   85.00m   565.47b  218.16     218.16      5652 

 37   16.50   Total> 342.00   87.50m   581.81b  225.99     225.99      5787 

 38   16.00   Total> 352.00   90.00m   598.15b  233.96     233.96      5921 

 39   15.50   Total> 362.00   92.50m   614.49b  242.05     242.05      6056 

 40   15.00   Total> 372.00   95.00m   630.83b  250.27     250.27      6190 

              Total> 372.00   95.00m   654.74   250.27     250.27      6190 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.9   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 41   14.50   Total> 382.00   97.50m   671.07   258.63     258.63      6325 

 42   14.00   Total> 392.00  100.00m   687.40   267.11     267.11      6459 

 43   13.50   Total> 402.00  102.50m   703.74   275.71     275.71      6594 

 44   13.00   Total> 412.00  105.00m   720.07   284.44     284.44      6728 

 45   12.50   Total> 422.00  107.73    736.40   293.28     293.28      6863 

 46   12.00   Total> 432.00  111.40    752.74   302.25     302.25      6998 

 47   11.50   Total> 442.00  115.07    769.07   311.32     311.32      7132 

 48   11.00   Total> 452.00  118.73    785.41   320.50     320.50      7267 

 49   10.50   Total> 462.00  122.40    801.74   329.79     329.79      7401 

 50   10.00   Total> 472.00  126.07    818.07   339.18     339.18      7536 

 51    9.50   Total> 482.00  129.74    834.41   348.66     348.66      7670 

 52    9.00   Total> 492.00  133.41    850.74   358.23     358.23      7805 

 53    8.50   Total> 502.00  137.08    867.07   367.89     367.89      7940 

 54    8.00   Total> 512.00  140.75    883.41   377.63     377.63      8074 

 55    7.50   Total> 522.00  144.42    899.74   387.45     387.45      8209 

 56    7.00   Total> 532.00  148.09    916.07   397.35     397.35      8343 

 57    6.50   Total> 542.00  151.76    932.41   407.32     407.32      8478 

 58    6.00   Total> 552.00  155.43    948.74   417.36     417.36      8612 

 59    5.50   Total> 562.00  159.10    965.07   427.48     427.48      8747 

 60    5.00   Total> 572.00  162.76    981.41   437.66     437.66      8882 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00    172.53    48.99      48.99      2243 

 23   23.35   Total>   7.00    1.75m   183.97    57.18      57.18      2298 

 24   23.00   Total>  14.00    3.50m   195.40    65.36      65.36      2353 

 25   22.50   Total>  24.00    6.00m   211.74    77.04      77.04      2432 

 26   22.00   Total>  34.00    8.50m   228.07    88.69      88.69      2510 

 27   21.50   Total>  44.01   11.00m   244.41   100.30     100.30      2589 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.9   Remove strut or anchor no.1 at elevation 31.00 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 28   21.00   Total>  54.01   13.50m   260.75   111.89     111.89      2667 

 29   20.50   Total>  64.02   16.00m   277.09   123.43     123.43      2745 

 30   20.00   Total>  74.03   18.50m   293.44   134.93     134.93      2824 

 31   19.50   Total>  84.05   21.00m   309.78   146.37     146.37      2902 

 32   19.00   Total>  94.07   23.50m   326.14   157.77     157.77      2981 

 33   18.50   Total> 104.09   26.00m   342.50   169.12     169.12      3059 

 34   18.00   Total> 114.12   28.50m   358.86   180.41     180.41      3138 

 35   17.50   Total> 124.16   31.00m   375.23   191.64     191.64      3216 

 36   17.00   Total> 134.20   33.50m   391.60   202.81     202.81      3295 

 37   16.50   Total> 144.24   36.00m   407.98   213.93     213.93      3373 

 38   16.00   Total> 154.30   38.50m   424.37   224.98     224.98      3451 

 39   15.50   Total> 164.36   41.00m   440.76   235.97     235.97      3530 

 40   15.00   Total> 174.43   43.50m   457.16   246.91     246.91      3608 

 41   14.50   Total> 184.50   46.00m   473.57   257.78     257.78      3687 

 42   14.00   Total> 194.59   48.50m   489.99   268.60     268.60      3765 

 43   13.50   Total> 204.68   51.00m   506.42   279.37     279.37      3844 

 44   13.00   Total> 214.78   53.50m   522.85   290.07     290.07      3922 

 45   12.50   Total> 224.89   56.00m   539.30   300.73     300.73      4001 

 46   12.00   Total> 235.01   58.50m   555.75   311.33     311.33      4079 

 47   11.50   Total> 245.14   61.00m   572.21   321.89     321.89      4157 

 48   11.00   Total> 255.28   63.50m   588.68   332.39     332.39      4236 

 49   10.50   Total> 265.43   66.00m   605.16   342.86     342.86      4314 

 50   10.00   Total> 275.58   68.50m   621.66   353.28     353.28      4393 

 51    9.50   Total> 285.75   71.00m   638.16   363.66     363.66      4471 

 52    9.00   Total> 295.93   73.50m   654.67   374.00     374.00      4550 

 53    8.50   Total> 306.12   76.00m   671.20   384.31     384.31      4628 

 54    8.00   Total> 316.32   78.50m   687.73   394.58     394.58      4707 

 55    7.50   Total> 326.53   81.00m   704.27   404.82     404.82      4785 

 56    7.00   Total> 336.76   83.50m   720.83   415.03     415.03      4863 

 57    6.50   Total> 346.99   86.00m   737.40   425.21     425.21      4942 

 58    6.00   Total> 357.23   88.50m   753.97   435.37     435.37      5020 

 59    5.50   Total> 367.49   91.00m   770.56   445.49     445.49      5099 

 60    5.00   Total> 377.75   93.50m   787.16   455.59     455.59      5177 

         590.83b  Passive limit reduced because of berm  
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Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 
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                                                       Units: kN,m 

Stage No. 11   Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

  11   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      0.74     0.016  -3.58E-04     69.3      -0.0    -69.3 12352200 

  2   33.50      5.59     0.016  -3.59E-04     70.9      35.1          12352200 

                15.48     0.016  -3.59E-04     70.9      35.1  

  3   33.00     24.07     0.016  -3.61E-04     80.8      73.1          12352200 

  4   32.50     21.72     0.016  -3.65E-04     92.2     116.6          12352200 

  5   32.00     19.36     0.016  -3.70E-04    102.5     165.5          12352200 

  6   31.50     18.82     0.016  -3.78E-04    112.0     219.3          12352200 

  7   31.00     20.21     0.017  -3.88E-04    121.8     277.7          12352200 

  8   30.50     21.58     0.017  -4.01E-04    132.2     341.2          12352200 

  9   30.00     22.91     0.017  -4.16E-04    143.4     410.1          12352200 

 10   29.50     24.39     0.017  -4.34E-04    155.2     484.8          12352200 

 11   29.00     27.25     0.018  -4.55E-04    168.1     565.6          12352200 

 12   28.50     30.11     0.018  -4.80E-04    182.4     653.1          12352200 

 13   28.00     32.96     0.018  -5.08E-04    198.2     748.2    707.5 12352200 

                32.96     0.018  -5.08E-04   -509.3     748.2  

 14   27.50     35.82     0.018  -5.34E-04   -492.1     497.8          12352200 

 15   27.00     38.68     0.019  -5.49E-04   -473.4     256.3          12352200 

 16   26.50     41.53     0.019  -5.55E-04   -453.4      25.9          12352200 

 17   26.00     44.39     0.019  -5.51E-04   -431.9    -195.6          12352200 

                92.63     0.019  -5.51E-04   -431.9    -195.6  

 18   25.50     99.34     0.019  -5.39E-04   -383.9    -399.5          12352200 

 19   25.00    106.00     0.020  -5.19E-04   -332.6    -578.6          12352200 

 20   24.50    112.65     0.020  -4.93E-04   -277.9    -731.1          12352200 

 21   24.00    119.28     0.020  -4.61E-04   -219.9    -855.6      7.7 12352200 

               119.28     0.020  -4.61E-04   -227.6    -855.6  

 22   23.70    123.27     0.020  -4.39E-04   -191.2    -918.4          12352200 

                94.42     0.020  -4.39E-04   -191.2    -918.4  

 23   23.35     72.38     0.020  -4.12E-04   -162.0    -979.9          12352200 

 24   23.00     67.22     0.021  -3.84E-04   -137.6   -1032.2          12352200 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 25   22.50     62.24     0.021  -3.41E-04   -105.2   -1092.6          12352200 

 26   22.00     57.33     0.021  -2.96E-04    -75.3   -1137.4          12352200 

 27   21.50     52.52     0.021  -2.49E-04    -47.9   -1167.9          12352200 

 28   21.00     47.80     0.021  -2.01E-04    -22.8   -1185.3          12352200 

 29   20.50     43.21     0.021  -1.53E-04     -0.0   -1190.7          12352200 

 30   20.00     38.74     0.021  -1.05E-04     20.4   -1185.4          12352200 

 31   19.50     34.43     0.021  -5.79E-05     38.7   -1170.3          12352200 

 32   19.00     30.27     0.021  -1.10E-05     54.9   -1146.6          12352200 

 33   18.50     26.27     0.021   3.47E-05     69.0   -1115.4          12352200 

 34   18.00     22.44     0.021   7.91E-05     81.2   -1077.6          12352200 

 35   17.50     18.80     0.021   1.21E-04     91.5   -1034.2          12352200 

 36   17.00     15.33     0.021   1.62E-04    100.1    -986.0          12352200 

 37   16.50     12.05     0.021   2.01E-04    106.9    -934.1          12352200 

 38   16.00      8.97     0.021   2.38E-04    112.2    -879.1          12352200 

 39   15.50      6.07     0.021   2.72E-04    115.9    -821.9          12352200 

 40   15.00      3.36     0.021   3.04E-04    118.3    -763.2          12352200 

 41   14.50      0.83     0.021   3.34E-04    119.3    -703.7          12352200 

 42   14.00     -1.51     0.020   3.61E-04    119.2    -643.9          12352200 

 43   13.50     -3.66     0.020   3.86E-04    117.9    -584.5          12352200 

 44   13.00     -5.64     0.020   4.09E-04    115.5    -526.1          12352200 

 45   12.50     -7.45     0.020   4.29E-04    112.3    -469.0          12352200 

 46   12.00     -9.09     0.020   4.47E-04    108.1    -413.8          12352200 

 47   11.50    -10.57     0.019   4.62E-04    103.2    -360.9          12352200 

 48   11.00    -11.90     0.019   4.76E-04     97.6    -310.6          12352200 

 49   10.50    -13.07     0.019   4.88E-04     91.4    -263.3          12352200 

 50   10.00    -14.11     0.019   4.97E-04     84.6    -219.3          12352200 

 51    9.50    -15.01     0.018   5.05E-04     77.3    -178.7          12352200 

 52    9.00    -15.78     0.018   5.12E-04     69.6    -142.0          12352200 

 53    8.50    -16.42     0.018   5.17E-04     61.5    -109.2          12352200 

 54    8.00    -16.95     0.018   5.21E-04     53.2     -80.5          12352200 

 55    7.50    -17.37     0.017   5.24E-04     44.6     -56.0          12352200 

 56    7.00    -17.68     0.017   5.25E-04     35.8     -35.9          12352200 

 57    6.50    -17.89     0.017   5.27E-04     26.9     -20.2          12352200 

 58    6.00    -17.99     0.017   5.27E-04     18.0      -9.0          12352200 

 59    5.50    -18.00     0.016   5.27E-04      9.0      -2.2          12352200 

 60    5.00    -17.91     0.016   5.27E-04      0.0      -0.0               --- 

 At elev. 34.00 Strut force =    -69.3 kN/strut =    -69.3 kN/m run 

 At elev. 28.00 Strut force =    707.5 kN/strut =    707.5 kN/m run 

 At elev. 24.00 Strut force =      7.7 kN/strut =      7.7 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.74b    0.74       0.74p     3374 

  2   33.50    0.00    9.50    1.54      5.59b    5.59       5.59p     3374 

               0.00    9.50    1.54     15.48b   15.48      15.48p     3374 

  3   33.00    0.00   19.00    4.40     28.92b   24.07      24.07      3374 

               0.00   19.00    4.40     28.54b   24.07      24.07      3374 

  4   32.50    0.00   28.50    7.25     41.79b   21.72      21.72      3374 

               0.00   28.50    7.25     44.85b   21.72      21.72      3374 

  5   32.00    0.00   38.00   10.11     59.07b   19.36      19.36      3374 

               0.00   38.00   10.11     48.35b   19.36      19.36      3374 

  6   31.50    0.00   47.50   12.97     59.99b   18.82      18.82      3374 

               0.00   47.50   12.97     86.95b   18.82      18.82      3374 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  7   31.00    0.00   57.00   15.82    103.83b   20.21      20.21      3374 

               0.00   57.00   15.82    126.34b   20.21      20.21      3374 

  8   30.50    0.00   66.50   18.68    146.88b   21.58      21.58      3374 

               0.00   66.50   18.68    166.21b   21.58      21.58      3374 

  9   30.00    0.00   76.00   21.54    189.45b   22.91      22.91      1139 

               0.00   76.00   21.54    206.40b   22.91      22.91      1139 

 10   29.50    0.00   85.50   24.39    231.71b   24.39      24.39a     1139 

               0.00   85.50   24.39    246.80b   24.39      24.39a     1139 

 11   29.00    0.00   95.00   27.25    273.76b   27.25      27.25a     1139 

               0.00   95.00   27.25    287.35b   27.25      27.25a     1139 

 12   28.50    0.00  104.50   30.11    315.65b   30.11      30.11a     1139 

               0.00  104.50   30.11    328.02b   30.11      30.11a     1139 

 13   28.00    0.00  114.00   32.96    357.43b   32.96      32.96a     1139 

               0.00  114.00   32.96    368.77b   32.96      32.96a     1139 

 14   27.50    0.00  123.50   35.82    399.12b   35.82      35.82a     1139 

               0.00  123.50   35.82    409.59b   35.82      35.82a     1139 

 15   27.00    0.00  133.00   38.68    440.74b   38.68      38.68a     1139 

               0.00  133.00   38.68    450.47b   38.68      38.68a     1139 

 16   26.50    0.00  142.50   41.53    482.30b   41.53      41.53a     1139 

               0.00  142.50   41.53    491.39b   41.53      41.53a     1139 

 17   26.00    0.00  152.00   44.39    523.82b   44.39      44.39a     1139 

               0.00  152.00   43.07    479.65b   92.63      92.63      1562 

 18   25.50    0.00  162.00   46.36    509.71b   99.34      99.34      1627 

               0.00  162.00   46.36    531.47b   99.34      99.34      1627 

 19   25.00    0.00  172.00   49.65    562.81b  106.00     106.00      1692 

               0.00  172.00   49.65    569.42b  106.00     106.00      1692 

 20   24.50    0.00  182.00   52.93    601.13b  112.65     112.65      1757 

               0.00  182.00   52.93    607.39b  112.65     112.65      1757 

 21   24.00    0.00  192.00   56.22    639.43b  119.28     119.28      1822 

               0.00  192.00   56.22    644.24b  119.28     119.28      1822 

 22   23.70    0.00  198.00   58.19    663.61b  123.27     123.27      1861 

               0.00  198.00   58.19    667.35b  123.27     123.27      1861 

 23   23.35    0.00  205.00   60.49    690.07b  127.92     127.92      1907 

               0.00  205.00   60.49    693.98b  127.92     127.92      1907 

 24   23.00    0.00  212.00   62.79    716.83b  132.59     132.59      1952 

               0.00  212.00   62.79    721.39b  132.59     132.59      1952 

 25   22.50    0.00  222.00   66.08    754.25b  139.29     139.29      2017 

               0.00  222.00   66.08    759.42b  139.29     139.29      2017 

 26   22.00    0.00  232.00   69.36    792.50b  146.03     146.03      2082 

               0.00  232.00   69.36    797.45b  146.03     146.03      2082 

 27   21.50    0.00  242.00   72.65    830.74b  152.83     152.83      2147 

               0.00  242.00   72.65    835.49b  152.83     152.83      2147 

 28   21.00    0.00  252.00   75.94    868.97b  159.69     159.69      2212 

               0.00  252.00   75.94    873.54b  159.69     159.69      2212 

 29   20.50    0.00  262.00   79.22    907.20b  166.64     166.64      2278 

               0.00  262.00   79.22    911.60b  166.64     166.64      2278 

 30   20.00    0.00  272.00   82.51    945.41b  173.68     173.68      2343 

               0.00  272.00   82.51    949.66b  173.68     173.68      2343 

 31   19.50    0.00  282.00   85.80    983.63b  180.81     180.81      2408 

               0.00  282.00   85.80    987.72b  180.81     180.81      2408 

 32   19.00    0.00  292.00   89.08   1021.83b  188.04     188.04      2473 

               0.00  292.00   89.08   1012.01b  188.04     188.04      2473 

 33   18.50    5.00  297.00   90.73   1028.90b  190.39     195.39      2538 

               5.00  297.00   90.73   1031.06b  190.39     195.39      2538 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 34   18.00   10.00  302.00   92.37   1047.99b  192.86     202.86      2603 

              10.00  302.00   92.37   1050.11b  192.86     202.86      2603 

 35   17.50   15.00  307.00   94.01   1067.07b  195.44     210.44      2668 

              15.00  307.00   94.01   1069.16b  195.44     210.44      2668 

 36   17.00   20.00  312.00   95.66   1086.16b  198.15     218.15      2733 

              20.00  312.00   95.66   1088.21b  198.15     218.15      2733 

 37   16.50   25.00  317.00   97.30   1105.24b  200.99     225.99      2798 

              25.00  317.00   97.30   1107.27b  200.99     225.99      2798 

 38   16.00   30.00  322.00   98.94   1124.32b  203.95     233.95      2863 

              30.00  322.00   98.94   1126.32b  203.95     233.95      2863 

 39   15.50   35.00  327.00  100.59   1143.41b  207.04     242.04      2928 

              35.00  327.00  100.59   1145.37b  207.04     242.04      2928 

 40   15.00   40.00  332.00  102.23   1162.49b  210.27     250.27      2993 

              40.00  332.00  102.23   1294.97   210.27     250.27      2993 

 41   14.50   45.00  337.00  103.87   1314.04   213.62     258.62      3058 

 42   14.00   50.00  342.00  105.52   1333.11   217.10     267.10      3123 

 43   13.50   55.00  347.00  107.16   1352.18   220.71     275.71      3189 

 44   13.00   60.00  352.00  108.80   1371.24   224.43     284.43      3254 

 45   12.50   65.00  357.00  110.45   1390.31   228.28     293.28      3319 

 46   12.00   70.00  362.00  112.09   1409.38   232.24     302.24      3384 

 47   11.50   75.00  367.00  113.73   1428.45   236.32     311.32      3449 

 48   11.00   80.00  372.00  115.38   1447.52   240.50     320.50      3514 

 49   10.50   85.00  377.00  117.02   1466.59   244.79     329.79      3579 

 50   10.00   90.00  382.00  118.66   1485.65   249.17     339.17      3644 

 51    9.50   95.00  387.00  120.31   1504.72   253.65     348.65      3709 

 52    9.00  100.00  392.00  121.95   1523.79   258.23     358.23      3774 

 53    8.50  105.00  397.00  123.59   1542.86   262.89     367.89      3839 

 54    8.00  110.00  402.00  125.23   1561.93   267.63     377.63      3904 

 55    7.50  115.00  407.00  126.88   1580.99   272.45     387.45     14820 

 56    7.00  120.00  412.00  128.52   1600.06   277.35     397.35     15062 

 57    6.50  125.00  417.00  130.16   1619.13   282.32     407.32     15305 

 58    6.00  130.00  422.00  131.81   1638.20   287.37     417.37     15548 

 59    5.50  135.00  427.00  133.45   1657.27   292.48     427.48     15791 

 60    5.00  140.00  432.00  135.09   1676.34   297.67     437.67     16034 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.11  Change properties of soil type 2 to soil type 4 

              Ko pressures will not be reset 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00     28.84    28.84      28.84p     1547 

 23   23.35    0.00    7.00    0.00     55.54    55.54      55.54p     1585 

 24   23.00    0.00   14.00    0.00     82.24    65.37      65.37      1623 

 25   22.50    0.00   24.00    1.01    120.38    77.04      77.04      1677 

 26   22.00    0.00   34.00    4.29    158.52    88.69      88.69      1731 

 27   21.50    0.00   44.01    7.58    196.67   100.31     100.31      1785 

 28   21.00    0.00   54.01   10.87    234.83   111.89     111.89      1840 

 29   20.50    0.00   64.02   14.16    273.00   123.43     123.43      1894 

 30   20.00    0.00   74.03   17.45    311.18   134.93     134.93      1948 

 31   19.50    0.00   84.05   20.74    349.38   146.38     146.38      2002 

 32   19.00    0.00   94.07   24.03    387.59   157.78     157.78      2056 

 33   18.50    5.00   99.09   25.68    406.75   164.12     169.12      2110 

 34   18.00   10.00  104.12   27.34    425.93   170.41     180.41      2164 

 35   17.50   15.00  109.16   28.99    445.13   176.65     191.65      2218 

 36   17.00   20.00  114.20   30.65    464.35   182.82     202.82      2272 

 37   16.50   25.00  119.24   32.31    483.60   188.93     213.93      2327 

 38   16.00   30.00  124.30   33.97    502.87   194.99     224.99      2381 

 39   15.50   35.00  129.36   35.63    522.17   200.98     235.98      2435 

 40   15.00   40.00  134.43   37.30    541.50   206.91     246.91      2489 

 41   14.50   45.00  139.50   38.97    560.86   212.79     257.79      2543 

 42   14.00   50.00  144.59   40.64    580.25   218.61     268.61      2597 

 43   13.50   55.00  149.68   42.31    599.67   224.37     279.37      2651 

 44   13.00   60.00  154.78   43.99    619.12   230.08     290.08      2705 

 45   12.50   65.00  159.89   45.67    638.61   235.73     300.73      2759 

 46   12.00   70.00  165.01   47.35    658.13   241.33     311.33      2813 

 47   11.50   75.00  170.14   49.03    677.69   246.89     321.89      2868 

 48   11.00   80.00  175.28   50.72    697.29   252.40     332.40      2922 

 49   10.50   85.00  180.43   52.41    716.92   257.86     342.86      2976 

 50   10.00   90.00  185.58   54.11    736.60   263.28     353.28      3030 

 51    9.50   95.00  190.75   55.81    756.31   268.66     363.66      3084 

 52    9.00  100.00  195.93   57.51    776.06   274.00     374.00      3138 

 53    8.50  105.00  201.12   59.22    795.85   279.31     384.31      3192 

 54    8.00  110.00  206.32   60.93    815.69   284.58     394.58      3246 

 55    7.50  115.00  211.53   62.64    835.56   289.82     404.82      9251 

 56    7.00  120.00  216.76   64.35    855.48   295.03     415.03      9403 

 57    6.50  125.00  221.99   66.07    875.43   300.21     425.21      9555 

 58    6.00  130.00  227.23   67.80    895.43   305.36     435.36      9706 

 59    5.50  135.00  232.49   69.53    915.47   310.48     445.48      9858 

 60    5.00  140.00  237.75   71.26    935.55   315.58     455.58     10010 

  

Note:     44.39a  Soil pressure at active limit  

          55.54p  Soil pressure at passive limit  

        1162.49b  Passive limit reduced because of berm  

 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

 
 
 

 
 
 



AECOM                                                       | Sheet No. 

Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 

                              Licensed from GEOSOLVE        | Made by :    AC 

Data filename/Run ID: GY Basement Wall long pile_SLS 5mstrut| 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A48.B67a.R51        | Job No. 6493836 
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                                                       Units: kN,m 

Stage No. 12   Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

  12   34.00   23.70           More than one strut. No FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces are to be multiplied by a factor 

    of 1.35 to obtain values for structural design. See summary for factored values. 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

  1   34.00      0.60     0.016  -3.76E-04    -27.9      -0.0     27.9   882019 

  2   33.50      5.42     0.016  -3.72E-04    -26.4       9.9            882019 

                15.32     0.016  -3.72E-04    -26.4       9.9  

  3   33.00     23.89     0.016  -3.62E-04    -16.6      22.6            882019 

  4   32.50     21.56     0.016  -3.46E-04     -5.2      40.9            882019 

  5   32.00     19.24     0.016  -3.30E-04      5.0      64.5            882019 

  6   31.50     18.79     0.016  -3.15E-04     14.5      93.0            882019 

  7   31.00     20.27     0.017  -3.04E-04     24.2     126.2            882019 

  8   30.50     21.74     0.017  -3.00E-04     34.7     164.4            882019 

  9   30.00     23.19     0.017  -3.05E-04     46.0     208.1            882019 

 10   29.50     24.79     0.017  -3.24E-04     58.0     257.5            882019 

 11   29.00     27.76     0.017  -3.60E-04     71.1     313.1            882019 

 12   28.50     30.71     0.017  -4.15E-04     85.7     375.5            882019 

 13   28.00     33.61     0.018  -4.96E-04    101.8     445.6    212.5   882019 

                33.61     0.018  -4.96E-04   -110.6     445.6  

 14   27.50     36.45     0.018  -5.74E-04    -93.1     298.5            882019 

 15   27.00     39.24     0.018  -6.27E-04    -74.2     160.6            882019 

 16   26.50     41.99     0.019  -6.59E-04    -53.9      33.6            882019 

 17   26.00     44.72     0.019  -6.76E-04    -32.2     -84.2            882019 

                93.09     0.019  -6.76E-04    -32.2     -84.2  

 18   25.50     99.61     0.019  -6.85E-04     15.9    -184.5            882019 

 19   25.00    106.02     0.020  -7.00E-04     67.4    -259.9            882019 

 20   24.50    112.42     0.020  -7.34E-04    122.0    -308.8            882019 

 21   24.00    118.71     0.020  -8.03E-04    179.7    -329.5    415.8   882019 

               118.71     0.020  -8.03E-04   -236.1    -329.5  

 22   23.70    122.42     0.021  -8.46E-04   -199.9    -393.7            882019 

                93.57     0.021  -8.46E-04   -199.9    -393.7  

 23   23.35     71.14     0.021  -8.70E-04   -171.1    -456.8            882019 



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.12  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut     EI of 

 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m   kN.m2/m 

 24   23.00     64.36     0.021  -8.70E-04   -147.4    -510.8            882019 

 25   22.50     58.20     0.022  -8.37E-04   -116.7    -573.9            882019 

 26   22.00     52.06     0.022  -7.70E-04    -89.1    -622.0            882019 

 27   21.50     46.02     0.022  -6.78E-04    -64.6    -656.4            882019 

 28   21.00     40.15     0.023  -5.67E-04    -43.1    -678.5            882019 

 29   20.50     34.52     0.023  -4.45E-04    -24.4    -689.7            882019 

 30   20.00     29.16     0.023  -3.15E-04     -8.5    -691.2            882019 

 31   19.50     24.14     0.023  -1.84E-04      4.8    -684.3            882019 

 32   19.00     19.47     0.023  -5.35E-05     15.7    -670.1            882019 

 33   18.50     15.19     0.023   7.25E-05     24.4    -649.7            882019 

 34   18.00     11.29     0.023   1.91E-04     31.0    -624.2            882019 

 35   17.50      7.79     0.023   3.02E-04     35.8    -594.5            882019 

 36   17.00      4.69     0.023   4.02E-04     38.9    -561.5            882019 

 37   16.50      1.96     0.023   4.91E-04     40.6    -526.1            882019 

 38   16.00     -0.39     0.022   5.69E-04     41.0    -489.0            882019 

 39   15.50     -2.40     0.022   6.35E-04     40.3    -450.9            882019 

 40   15.00     -4.08     0.022   6.89E-04     38.6    -412.3            882019 

 41   14.50     -5.46     0.021   7.33E-04     36.3    -373.9            882019 

 42   14.00     -6.56     0.021   7.67E-04     33.3    -336.1            882019 

 43   13.50     -7.42     0.021   7.91E-04     29.8    -299.3            882019 

 44   13.00     -8.06     0.020   8.06E-04     25.9    -263.9            882019 

 45   12.50     -8.50     0.020   8.14E-04     21.8    -230.3            882019 

 46   12.00     -8.63     0.020   8.16E-04     17.5    -198.6            882019 

 47   11.50     -8.14     0.019   8.14E-04     13.3    -169.1            882019 

 48   11.00     -7.54     0.019   8.07E-04      9.4    -142.0            882019 

 49   10.50     -6.83     0.018   7.98E-04      5.8    -117.3            882019 

 50   10.00     -6.04     0.018   7.87E-04      2.6     -95.1            882019 

 51    9.50     -5.16     0.018   7.75E-04     -0.2     -75.3            882019 

 52    9.00     -4.21     0.017   7.64E-04     -2.6     -58.0            882019 

 53    8.50     -3.19     0.017   7.53E-04     -4.4     -43.1            882019 

 54    8.00     -2.10     0.016   7.43E-04     -5.8     -30.7            882019 

 55    7.50     -0.91     0.016   7.35E-04     -6.5     -20.5            882019 

 56    7.00      0.36     0.016   7.29E-04     -6.7     -12.6            882019 

 57    6.50      1.74     0.015   7.25E-04     -6.1      -6.7            882019 

 58    6.00      3.23     0.015   7.23E-04     -4.9      -2.8            882019 

 59    5.50      4.85     0.015   7.21E-04     -2.9      -0.6            882019 

 60    5.00      6.60     0.014   7.21E-04     -0.0      -0.0               --- 

 At elev. 34.00 Strut force =     27.9 kN/strut =     27.9 kN/m run 

 At elev. 28.00 Strut force =    212.5 kN/strut =    212.5 kN/m run 

 At elev. 24.00 Strut force =    415.8 kN/strut =    415.8 kN/m run 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.74b    0.60       0.60      3204 

  2   33.50    0.00    9.50    1.54      5.59b    5.42       5.42      3204 

               0.00    9.50    1.54     15.48b   15.32      15.32      3204 

  3   33.00    0.00   19.00    4.40     28.92b   23.89      23.89      3204 

               0.00   19.00    4.40     28.54b   23.89      23.89      3204 

  4   32.50    0.00   28.50    7.25     41.79b   21.56      21.56      3204 

               0.00   28.50    7.25     44.85b   21.56      21.56      3204 

  5   32.00    0.00   38.00   10.11     59.07b   19.24      19.24      3204 

               0.00   38.00   10.11     48.35b   19.24      19.24      3204 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.12  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  6   31.50    0.00   47.50   12.97     59.99b   18.79      18.79      3204 

               0.00   47.50   12.97     86.95b   18.79      18.79      3204 

  7   31.00    0.00   57.00   15.82    103.83b   20.27      20.27      2186 

               0.00   57.00   15.82    126.34b   20.27      20.27      2186 

  8   30.50    0.00   66.50   18.68    146.88b   21.74      21.74      2186 

               0.00   66.50   18.68    166.21b   21.74      21.74      2186 

  9   30.00    0.00   76.00   21.54    189.45b   23.19      23.19      2186 

               0.00   76.00   21.54    206.40b   23.19      23.19      2186 

 10   29.50    0.00   85.50   24.39    231.71b   24.79      24.79      2186 

               0.00   85.50   24.39    246.80b   24.79      24.79      2186 

 11   29.00    0.00   95.00   27.25    273.76b   27.76      27.76      2186 

               0.00   95.00   27.25    287.35b   27.76      27.76      2186 

 12   28.50    0.00  104.50   30.11    315.65b   30.71      30.71      2186 

               0.00  104.50   30.11    328.02b   30.71      30.71      2186 

 13   28.00    0.00  114.00   32.96    357.43b   33.61      33.61      2186 

               0.00  114.00   32.96    368.77b   33.61      33.61      2186 

 14   27.50    0.00  123.50   35.82    399.12b   36.45      36.45      2186 

               0.00  123.50   35.82    409.59b   36.45      36.45      2186 

 15   27.00    0.00  133.00   38.68    440.74b   39.24      39.24      2186 

               0.00  133.00   38.68    450.47b   39.24      39.24      2186 

 16   26.50    0.00  142.50   41.53    482.30b   41.99      41.99      2186 

               0.00  142.50   41.53    491.39b   41.99      41.99      2186 

 17   26.00    0.00  152.00   44.39    523.82b   44.72      44.72      2186 

               0.00  152.00   43.07    479.65b   93.09      93.09      2998 

 18   25.50    0.00  162.00   46.36    509.71b   99.61      99.61      3123 

               0.00  162.00   46.36    531.47b   99.61      99.61      3123 

 19   25.00    0.00  172.00   49.65    562.81b  106.02     106.02      3248 

               0.00  172.00   49.65    569.42b  106.02     106.02      3248 

 20   24.50    0.00  182.00   52.93    601.13b  112.42     112.42      2257 

               0.00  182.00   52.93    607.39b  112.42     112.42      2257 

 21   24.00    0.00  192.00   56.22    639.43b  118.71     118.71      2341 

               0.00  192.00   56.22    644.24b  118.71     118.71      2341 

 22   23.70    0.00  198.00   58.19    663.61b  122.42     122.42      2391 

               0.00  198.00   58.19    667.35b  122.42     122.42      2391 

 23   23.35    0.00  205.00   60.49    690.07b  126.68     126.68      2449 

               0.00  205.00   60.49    693.98b  126.68     126.68      2449 

 24   23.00    0.00  212.00   62.79    716.83b  130.90     130.90      2508 

               0.00  212.00   62.79    721.39b  130.90     130.90      2508 

 25   22.50    0.00  222.00   66.08    754.25b  136.90     136.90      2591 

               0.00  222.00   66.08    759.42b  136.90     136.90      2591 

 26   22.00    0.00  232.00   69.36    792.50b  142.91     142.91      2675 

               0.00  232.00   69.36    797.45b  142.91     142.91      2675 

 27   21.50    0.00  242.00   72.65    830.74b  148.99     148.99      2759 

               0.00  242.00   72.65    835.49b  148.99     148.99      2759 

 28   21.00    0.00  252.00   75.94    868.97b  155.17     155.17      2842 

               0.00  252.00   75.94    873.54b  155.17     155.17      2842 

 29   20.50    0.00  262.00   79.22    907.20b  161.51     161.51      2926 

               0.00  262.00   79.22    911.60b  161.51     161.51      2926 

 30   20.00    0.00  272.00   82.51    945.41b  168.02     168.02      3009 

               0.00  272.00   82.51    949.66b  168.02     168.02      3009 

 31   19.50    0.00  282.00   85.80    983.63b  174.73     174.73      3093 

               0.00  282.00   85.80    987.72b  174.73     174.73      3093 

 32   19.00    0.00  292.00   89.08   1021.83b  181.67     181.67      3177 

               0.00  292.00   89.08   1012.01b  181.67     181.67      3177 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.12  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ------------------------ ACTIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 33   18.50    5.00  297.00   90.73   1028.90b  183.85     188.85      3260 

               5.00  297.00   90.73   1031.06b  183.85     188.85      3260 

 34   18.00   10.00  302.00   92.37   1047.99b  186.27     196.27      3344 

              10.00  302.00   92.37   1050.11b  186.27     196.27      3344 

 35   17.50   15.00  307.00   94.01   1067.07b  188.94     203.94      3427 

              15.00  307.00   94.01   1069.16b  188.94     203.94      3427 

 36   17.00   20.00  312.00   95.66   1086.16b  191.86     211.86      3511 

              20.00  312.00   95.66   1088.21b  191.86     211.86      3511 

 37   16.50   25.00  317.00   97.30   1105.24b  195.02     220.02      3595 

              25.00  317.00   97.30   1107.27b  195.02     220.02      3595 

 38   16.00   30.00  322.00   98.94   1124.32b  198.42     228.42      3678 

              30.00  322.00   98.94   1126.32b  198.42     228.42      3678 

 39   15.50   35.00  327.00  100.59   1143.41b  202.04     237.04      3762 

              35.00  327.00  100.59   1145.37b  202.04     237.04      3762 

 40   15.00   40.00  332.00  102.23   1162.49b  205.88     245.88      3845 

              40.00  332.00  102.23   1294.97   205.88     245.88      3845 

 41   14.50   45.00  337.00  103.87   1314.04   209.91     254.91      3929 

 42   14.00   50.00  342.00  105.52   1333.11   214.11     264.11      4013 

 43   13.50   55.00  347.00  107.16   1352.18   218.49     273.49      4096 

 44   13.00   60.00  352.00  108.80   1371.24   223.01     283.01      4180 

 45   12.50   65.00  357.00  110.45   1390.31   227.66     292.66      4263 

 46   12.00   70.00  362.00  112.09   1409.38   232.51     302.51      6105 

 47   11.50   75.00  367.00  113.73   1428.45   237.71     312.71      6222 

 48   11.00   80.00  372.00  115.38   1447.52   243.00     323.00      6340 

 49   10.50   85.00  377.00  117.02   1466.59   248.37     333.37      6457 

 50   10.00   90.00  382.00  118.66   1485.65   253.81     343.81      6574 

 51    9.50   95.00  387.00  120.31   1504.72   259.31     354.31      6692 

 52    9.00  100.00  392.00  121.95   1523.79   264.87     364.87      6809 

 53    8.50  105.00  397.00  123.59   1542.86   270.48     375.48      6927 

 54    8.00  110.00  402.00  125.23   1561.93   276.16     386.16      7044 

 55    7.50  115.00  407.00  126.88   1580.99   281.90     396.90      7161 

 56    7.00  120.00  412.00  128.52   1600.06   287.71     407.71      7279 

 57    6.50  125.00  417.00  130.16   1619.13   293.59     418.59      7396 

 58    6.00  130.00  422.00  131.81   1638.20   299.56     429.56      7514 

 59    5.50  135.00  427.00  133.45   1657.27   305.60     440.60      7631 

 60    5.00  140.00  432.00  135.09   1676.34   311.74     451.74      7748 

  

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1   34.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   33.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   33.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   32.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   32.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   31.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   31.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   30.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   30.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   29.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  



Run ID. GY Basement Wall long pile_SLS 5mstrut              | Sheet No. 

Camden Goods Yard                                           | Date:27-10-2017 

GY Double Height Basement                                   | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.12  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

  

Node    Y    ----------------------- PASSIVE side --------------------------- 

 no.  coord          ------- Effective stresses -------    Total   Coeff. of 

             Water   Vertic  Active   Passive    Earth     earth    subgrade 

             press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

 11   29.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   28.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   28.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   27.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   27.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   26.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   26.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   25.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   25.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   24.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   24.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   23.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00     28.84    28.84      28.84p     1656 

 23   23.35    0.00    7.00    0.00     55.54    55.54      55.54p     1696 

 24   23.00    0.00   14.00    0.00     82.24    66.54      66.54      1737 

 25   22.50    0.00   24.00    1.01    120.38    78.70      78.70      1795 

 26   22.00    0.00   34.00    4.29    158.52    90.85      90.85      1852 

 27   21.50    0.00   44.01    7.58    196.67   102.97     102.97      1910 

 28   21.00    0.00   54.01   10.87    234.83   115.02     115.02      1968 

 29   20.50    0.00   64.02   14.16    273.00   126.99     126.99      2026 

 30   20.00    0.00   74.03   17.45    311.18   138.85     138.85      2084 

 31   19.50    0.00   84.05   20.74    349.38   150.59     150.59      2142 

 32   19.00    0.00   94.07   24.03    387.59   162.19     162.19      2200 

 33   18.50    5.00   99.09   25.68    406.75   168.66     173.66      2258 

 34   18.00   10.00  104.12   27.34    425.93   174.98     184.98      2316 

 35   17.50   15.00  109.16   28.99    445.13   181.15     196.15      2373 

 36   17.00   20.00  114.20   30.65    464.35   187.17     207.17      2431 

 37   16.50   25.00  119.24   32.31    483.60   193.06     218.06      2489 

 38   16.00   30.00  124.30   33.97    502.87   198.81     228.81      2547 

 39   15.50   35.00  129.36   35.63    522.17   204.44     239.44      2605 

 40   15.00   40.00  134.43   37.30    541.50   209.95     249.95      2663 

 41   14.50   45.00  139.50   38.97    560.86   215.36     260.36      2721 

 42   14.00   50.00  144.59   40.64    580.25   220.68     270.68      2779 

 43   13.50   55.00  149.68   42.31    599.67   225.91     280.91      2837 

 44   13.00   60.00  154.78   43.99    619.12   231.06     291.06      2894 

 45   12.50   65.00  159.89   45.67    638.61   236.16     301.16      2952 

 46   12.00   70.00  165.01   47.35    658.13   241.14     311.14      4527 

 47   11.50   75.00  170.14   49.03    677.69   245.85     320.85      4614 

 48   11.00   80.00  175.28   50.72    697.29   250.54     330.54      4701 

 49   10.50   85.00  180.43   52.41    716.92   255.20     340.20      4788 

 50   10.00   90.00  185.58   54.11    736.60   259.84     349.84      4875 

 51    9.50   95.00  190.75   55.81    756.31   264.47     359.47      4962 

 52    9.00  100.00  195.93   57.51    776.06   269.08     369.08      5049 

 53    8.50  105.00  201.12   59.22    795.85   273.68     378.68      5136 

 54    8.00  110.00  206.32   60.93    815.69   278.26     388.26      5223 

 55    7.50  115.00  211.53   62.64    835.56   282.82     397.82      5310 

 56    7.00  120.00  216.76   64.35    855.48   287.35     407.35      5397 

 57    6.50  125.00  221.99   66.07    875.43   291.85     416.85      5484 

 58    6.00  130.00  227.23   67.80    895.43   296.32     426.32      5571 

 59    5.50  135.00  232.49   69.53    915.47   300.75     435.75      5658 

 60    5.00  140.00  237.75   71.26    935.55   305.14     445.14      5746 
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                                                              (continued) 

Stage No.12  Change EI of wall to 882019 kN.m2/m run 

              Yield moment not defined 

              Allow wall to relax with new modulus value 

Note:     12.34a  Soil pressure at active limit  

          55.54p  Soil pressure at passive limit  

        1162.49b  Passive limit reduced because of berm  
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                                                       Units: kN,m 

Summary of results 

  

LIMIT STATE PARAMETERS 

   Limit State: Serviceability Limit State 

      All loads and soil strengths are unfactored 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =    5.00     FoS = 1.000    

                               ---------------    -------------   

 Stage  --- G.L. ---   Strut   Factor  Moment      Toe    Wall    

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr   

                               Safety  at elev.          -ation   

   1   34.00   34.00    Cant.  Conditions not suitable for FoS calc. 

   2   34.00   30.50    Cant.   4.996     7.44    28.56    1.94 

   3   34.00   30.50           No analysis at this stage 

   4   34.00   27.50    31.00   4.907     n/a     27.00    0.50 

   5   34.00   27.50           No analysis at this stage 

   All remaining stages have more than one strut - FoS calculation n/a 
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                                                       Units: kN,m 

Summary of results 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Active side 20.00 from wall                     

                       Passive side 50.00 from wall                     

  Limit State: Serviceability Limit State 

    Calculated Bending Moments and Strut Forces have been multiplied by a factor 

    of 1.35 to obtain values for structural design. 

  

Bending moment, shear force and displacement envelopes 

Node    Y    Displacement   ---- Bending moment ----   ------- Shear force ------ 

 no.  coord                 Calculated     Factored     Calculated     Factored   

              max.   min.   max.   min.   max.   min.   max.   min.   max.   min. 

               m      m        kN.m/m        kN.m/m     kN/m   kN/m   kN/m   kN/m 

  1   34.00  0.019  0.000      0     -0      0     -0     69    -28     94    -38 

  2   33.50  0.019  0.000     35      0     47      0     71    -26     96    -36 

  3   33.00  0.019  0.000     73      0     99      0     82    -17    111    -22 

  4   32.50  0.018  0.000    117      0    157      0     94     -5    127     -7 

  5   32.00  0.018  0.000    165      0    223      0    104      0    141      0 

  6   31.50  0.018  0.000    219      0    296      0    114      0    154      0 

  7   31.00  0.018  0.000    278      0    376      0    190   -179    257   -241 

  8   30.50  0.018  0.000    343    -21    462    -28    201   -170    271   -230 

  9   30.00  0.018  0.000    412   -104    557   -140    212   -161    286   -217 

 10   29.50  0.018  0.000    488   -182    658   -245    223   -150    302   -203 

 11   29.00  0.018  0.000    569   -254    769   -343    236   -139    318   -187 

 12   28.50  0.018  0.000    657   -320    887   -432    249   -125    336   -169 

 13   28.00  0.018  0.000    783   -379   1056   -512    263   -509    355   -687 

 14   27.50  0.018  0.000    532   -431    719   -582     33   -493     45   -665 

 15   27.00  0.019  0.000    290   -475    392   -641     38   -476     51   -642 

 16   26.50  0.019  0.000    157   -510    212   -688     42   -458     57   -618 

 17   26.00  0.019  0.000    179   -538    242   -726     47   -438     64   -591 

 18   25.50  0.019  0.000    202   -558    273   -753     45   -390     61   -526 

 19   25.00  0.020  0.000    224   -579    303   -781     67   -338     91   -457 

 20   24.50  0.020  0.000    245   -731    331   -987    122   -284    165   -383 

 21   24.00  0.020  0.000    265   -857    357  -1156    180   -236    243   -319 

 22   23.70  0.021  0.000    275   -918    372  -1240     35   -200     47   -270 

 23   23.35  0.021  0.000    287   -980    388  -1323     33   -171     44   -231 

 24   23.00  0.021  0.000    298  -1032    403  -1393     30   -147     41   -199 

 25   22.50  0.022  0.000    312  -1093    422  -1475     35   -117     47   -158 

 26   22.00  0.022  0.000    324  -1137    438  -1536     41    -89     56   -120 

 27   21.50  0.022  0.000    334  -1168    452  -1577     47    -65     63    -87 

 28   21.00  0.023  0.000    343  -1185    462  -1600     51    -43     69    -58 

 29   20.50  0.023  0.000    349  -1191    471  -1607     55    -24     74    -33 

 30   20.00  0.023  0.000    352  -1185    476  -1600     57     -8     77    -11 

 31   19.50  0.023  0.000    354  -1170    478  -1580     59      0     79      0 

 32   19.00  0.023  0.000    354  -1147    478  -1548     60     -2     81     -3 

 33   18.50  0.023  0.000    352  -1115    475  -1506     69     -6     93     -8 

 34   18.00  0.023  0.000    348  -1078    470  -1455     81    -10    110    -13 

 35   17.50  0.023  0.000    342  -1034    462  -1396     92    -13    124    -18 

 36   17.00  0.023  0.000    335   -986    452  -1331    100    -17    135    -23 

 37   16.50  0.023  0.000    326   -934    440  -1261    107    -20    144    -27 

 38   16.00  0.022  0.000    315   -879    425  -1187    112    -23    151    -31 

 39   15.50  0.022  0.000    303   -822    409  -1110    116    -26    156    -35 

 40   15.00  0.022  0.000    289   -763    391  -1030    118    -28    160    -38 
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Bending moment, shear force and displacement envelopes 

Node    Y    Displacement   ---- Bending moment ----   ------- Shear force ------ 

 no.  coord                 Calculated     Factored     Calculated     Factored   

              max.   min.   max.   min.   max.   min.   max.   min.   max.   min. 

               m      m        kN.m/m        kN.m/m     kN/m   kN/m   kN/m   kN/m 

 41   14.50  0.021  0.000    275   -704    371   -950    119    -30    161    -41 

 42   14.00  0.021  0.000    259   -644    349   -869    119    -32    161    -44 

 43   13.50  0.021  0.000    242   -585    327   -789    118    -34    159    -46 

 44   13.00  0.020  0.000    225   -526    304   -710    116    -35    156    -48 

 45   12.50  0.020  0.000    207   -469    279   -633    112    -36    152    -49 

 46   12.00  0.020  0.000    188   -414    254   -559    108    -37    146    -50 

 47   11.50  0.019  0.000    170   -361    229   -487    103    -37    139    -51 

 48   11.00  0.019  0.000    151   -311    204   -419     98    -37    132    -50 

 49   10.50  0.019  0.000    132   -263    179   -356     91    -37    123    -50 

 50   10.00  0.019  0.000    114   -219    154   -296     85    -36    114    -49 

 51    9.50  0.018  0.000     96   -179    130   -241     77    -35    104    -47 

 52    9.00  0.018  0.000     79   -142    107   -192     70    -33     94    -45 

 53    8.50  0.018  0.000     63   -109     85   -147     62    -31     83    -42 

 54    8.00  0.018  0.000     48    -81     65   -109     53    -28     72    -38 

 55    7.50  0.017  0.000     35    -56     47    -76     45    -25     60    -34 

 56    7.00  0.017  0.000     23    -36     31    -48     36    -21     48    -29 

 57    6.50  0.017  0.000     14    -20     18    -27     27    -17     36    -23 

 58    6.00  0.017  0.000      6     -9      9    -12     18    -12     24    -16 

 59    5.50  0.016  0.000      2     -2      2     -3      9     -6     12     -9 

 60    5.00  0.016  0.000      0     -0      0     -0      0     -0      0     -0 

  

Maximum and minimum bending moment and shear force at each stage 

Stage  ------------ Bending moment -----------   ------------- Shear force ------------- 

 no.   ------- Calculated ------    Factored     ------- Calculated ------    Factored   

       max.  elev.   min.  elev.   max.   min.   max.  elev.   min.  elev.   max.   min. 

      kN.m/m        kN.m/m            kN.m/m     kN/m          kN/m          kN/m   kN/m 

  1       0  34.00      0  34.00      0      0      0  34.00      0  34.00      0      0 

  2     354  19.50     -0  34.00    478     -0     47  26.00    -37  11.50     64    -51 

  3    No calculation at this stage 

  4      67  31.00   -575  24.50     90   -776     60  18.50   -179  31.00     81   -241 

  5    No calculation at this stage 

  6     783  28.00  -1178  20.50   1056  -1591    263  28.00   -508  28.00    355   -686 

  7    No calculation at this stage 

  8    No calculation at this stage 

  9     752  28.00  -1190  20.50   1015  -1607    197  28.00   -506  28.00    266   -682 

 10    No calculation at this stage 

 11     748  28.00  -1191  20.50   1010  -1607    198  28.00   -509  28.00    268   -687 

 12     446  28.00   -691  20.00    602   -933    180  24.00   -236  24.00    243   -319 

  

Maximum and minimum displacement at each stage 

Stage -------- Displacement ---------   Stage description 

 no.  maximum  elev.   minimum  elev.   ----------------- 

          m                m 

  1    0.000   34.00    0.000   34.00   Excav. to elev. 34.00 on ACTIVE side 

  2    0.019   34.00    0.000   34.00   Excav. to elev. 30.50 on PASSIVE side 

  3    No calculation at this stage     Install strut no.1 at elev. 31.00 

  4    0.018   34.00    0.000   34.00   Excav. to elev. 27.50 on PASSIVE side 

  5    No calculation at this stage     Install strut no.2 at elev. 28.00 

  6    0.021   19.00    0.000   34.00   Excav. to elev. 23.70 on PASSIVE side 

  7    No calculation at this stage     Install strut no.3 at elev. 24.00 

  8    No calculation at this stage     Install strut no.4 at elev. 34.00 

  9    0.021   19.00    0.000   34.00   Remove strut no.1 at elev. 31.00 

 10    No calculation at this stage     Change soil type 1 to soil type 3 

 11    0.021   19.00    0.000   34.00   Change soil type 2 to soil type 4 

 12    0.023   19.00    0.000   34.00   Change EI of wall to 882019kN.m2/m run 
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Summary of results   (continued) 

    Calculated Bending Moments and Strut Forces have been multiplied by a factor 

    of 1.35 to obtain values for structural design. 

  

Strut forces at each stage  (horizontal components) 

  

Stage   ----- Strut no. 1 -----   ----- Strut no. 2 -----   ----- Strut no. 3 ----- 

 no.         at elev. 31.00            at elev. 28.00            at elev. 24.00     

        --Calculated-- Factored   --Calculated-- Factored   --Calculated-- Factored 

        kN per  kN per   kN per   kN per  kN per   kN per   kN per  kN per   kN per 

         m run   strut    strut    m run   strut    strut    m run   strut    strut 

  4        220    1102     1488      ---     ---      ---      ---     ---      --- 

  6       -124    -618     -834      771     771     1041      ---     ---      --- 

  9        ---     ---      ---      702     702      948        1       1        1 

 11        ---     ---      ---      707     707      955        8       8       10 

 12        ---     ---      ---      212     212      287      416     416      561 

  

Stage   ----- Strut no. 4 ----- 

 no.         at elev. 34.00     

        --Calculated-- Factored 

        kN per  kN per   kN per 

         m run   strut    strut 

  9        -56     -56      -76 

 11        -69     -69      -94 

 12         28      28       38 
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