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 Field Work 
 
 
Appendix A.1 Engineers Logs 
  



Description

Logged By:
Excavation Method:

Shoring/Support:

Client:

Project No:

Site:

Type Result

Strata Details

Depth

Groundwater Observations:

Legend

Stability:

Samples & Tests

Depth Elev.

General Remarks:

Ground Level:
Easting:

Plant:

Northing:

Start Date:
End Date:

General Notes:

Site National Grid Reference:

Trial Pit Length: Trial Pit Width:

Site Level (mOD):

Hand Pen. Thick

Soils Limited
Newton House
Cross Road
Tadworth KT20 5SR
Tel: 01737 814221 Fax: 01737 812557

Dry

1. All linear dimensions are in metres unless otherwise stated

All relative density/shear strength descriptioins are based only on field observations and available in-situ test data.2.

3. Trial pit logged from the ground surface below 1.2 m depth.

13291

Drawing and Planning Limited

163 Sumatra Road, London NW6 1PN

0.000

Stable

01/11/2012
01/11/2012
GJ

-

Roots observed to 2.10m bgl. Well
installed to 5.00m bgl

None
Premier Rig

-
-
-

-

WS: WS 1

0.20 - 0.20

0.70 - 0.70

1.20 - 1.20

1.70 - 1.70

2.20 - 2.20

2.70 - 2.70

3.20 - 3.20

3.70 - 3.70

4.20 - 4.50

4.70 - 5.00

D

D

D

D

D

D

D

D

D

D

500.0

400.0

250.0

250.0

250.0

200.0

325.0

300.0

0.06

0.60

1.10

3.90

5.00

0.06

0.55

0.50

2.80

1.10

CONCRETE

MADE GROUND Dark brown sandy silt with brick
gravel and roots

MADE GROUND Orange brown and dark brown silty clay
with brick, ash, gravel and roots

Orange brown stiff silty CLAY with roots
occasional fine to medium sub-rounded gravel from
3.40-3.90m bgl

Firm orange brown grey mottled silty CLAY

End of Borehole at 5.00 m

Sheet 1 of 1



Description

Logged By:
Excavation Method:

Shoring/Support:

Client:

Project No:

Site:

Type Result

Strata Details

Depth

Groundwater Observations:

Legend

Stability:

Samples & Tests

Depth Elev.

General Remarks:

Ground Level:
Easting:

Plant:

Northing:

Start Date:
End Date:

General Notes:

Site National Grid Reference:

Trial Pit Length: Trial Pit Width:

Site Level (mOD):

Hand Pen. Thick

Soils Limited
Newton House
Cross Road
Tadworth KT20 5SR
Tel: 01737 814221 Fax: 01737 812557

Dry

1. All linear dimensions are in metres unless otherwise stated

All relative density/shear strength descriptioins are based only on field observations and available in-situ test data.2.

3. Trial pit logged from the ground surface below 1.2 m depth.

13291

Drawing and Planning Limited

163 Sumatra Road, London NW6 1PN

0.000

Stable

01/11/2012
01/11/2012
GJ

-

Roots observed to 1.50m bgl

None
Premier Rig

-
-
-

-

WS: WS 2

0.20 - 0.20

0.70 - 0.70

1.00 - 1.00

1.50 - 1.50

2.00 - 2.00

2.50 - 2.50

3.00 - 3.00

3.50 - 3.50

3.70 - 3.70

4.20 - 4.50

4.70 - 5.00

D

D

D

D

D

D

D

D

D

D

D

150.0

125.0

175.0

175.0

200.0

225.0

0.04

0.95

3.90

5.00

0.04

0.91

2.95

1.10

CONCRETE

MADE GROUND Dark brown and brown sandy silty /
silty clay with brick, concrete, ash and roots

Orange brown and brown grey mottled silty CLAY
with occasional dark brown flecks, roots and
gravel from 3.60m bgl

Orange brown and grey mottled silty CLAY

End of Borehole at 5.00 m

Sheet 1 of 1



Description

Logged By:
Excavation Method:

Shoring/Support:

Client:

Project No:

Site:

Type Result

Strata Details

Depth

Groundwater Observations:

Legend

Stability:

Samples & Tests

Depth Elev.

General Remarks:

Ground Level:
Easting:

Plant:

Northing:

Start Date:
End Date:

General Notes:

Site National Grid Reference:

Trial Pit Length: Trial Pit Width:

Site Level (mOD):

Hand Pen. Thick

Soils Limited
Newton House
Cross Road
Tadworth KT20 5SR
Tel: 01737 814221 Fax: 01737 812557

Dry

1. All linear dimensions are in metres unless otherwise stated

All relative density/shear strength descriptioins are based only on field observations and available in-situ test data.2.

3. Trial pit logged from the ground surface below 1.2 m depth.

13291

Drawing and Planning Limited

163 Sumatra Road, London NW6 1PN

0.000

Stable

01/11/2012
01/11/2012
GJ

-

No roots observed. Well installed to
5.00m bgl

None
Premier Rig

-
-
-

-

WS: WS 3

0.20 - 0.20

0.70 - 0.70

1.20 - 1.20

1.70 - 1.70

2.20 - 2.20

2.70 - 2.70

3.20 - 3.20

3.70 - 3.70

4.20 - 4.50

4.70 - 5.00

D

D

D

D

D

D

D

D

D

D

150.0

200.0

250.0

250.0

275.0

300.0

350.0

300.0

0.60

1.10

2.70

5.00

0.60

0.50

1.60

2.30

MADE GROUND Dark brown sandy silt with brick, ash
and gravel

Orange brown sandy silty CLAY

Orange brown and grey mottled occasional dark
brown fleck silty CLAY

Firm orange brown and grey mottled silty CLAY with
occasional selenite from 4.20m bgl

End of Borehole at 5.00 m

Sheet 1 of 1
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Probe Type
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Logger
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Drawing and Planning Limited
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Description

Logged By:
Excavation Method:

Shoring/Support:

Client:

Project No:

Site:

Type Result

Strata Details

Depth

Groundwater Observations:

Legend

Stability:

Samples & Tests

Depth Elev.

General Remarks:

Ground Level:
Easting:

Plant:

Northing:

Start Date:
End Date:

General Notes:

Site National Grid Reference:

Trial Pit Length: Trial Pit Width:

Site Level (mOD):

Hand Pen. Thick

Soils Limited
Newton House
Cross Road
Tadworth KT20 5SR
Tel: 01737 814221 Fax: 01737 812557

Dry

1. All linear dimensions are in metres unless otherwise stated

All relative density/shear strength descriptioins are based only on field observations and available in-situ test data.2.

3. Trial pit logged from the ground surface below 1.2 m depth.

13291

Drawing and Planning Limited

163 Sumatra Road, London NW6 1PN

0.000

Stable

01/11/2012
01/11/2012
GJ

-

No roots observed

None

-
-
-

-

Trial Pit: TP 1

1.00 - D

0.06
0.18

1.22

0.06
0.12

1.04

CONCRETE

MADE GROUND Brick rubble

MADE GROUND Brown to dark brown sandy silty clay
with brick, gravel, ash and old drain fragments

End of Trial Pit  at 1.22 m

Sheet 1 of 1
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Project: 

163 Sumatra Road, London, NW6 1PN 
Fig No. 3 

 
 

Client 

Drawing and Planning Limited 
 

Date:  

December 2012 

 

Foundation Exposure Section TP1A 

 

Ref: 

J13291 
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Project: 

163 Sumatra Road, London, NW6 1PN 
Fig No. 4 

 
 

Client 

Drawing and Planning Limited 
 

Date:  

December 2012 

 

Foundation Exposure Section TP1B 

 

Ref: 

J13291 

 
 

Geotechnical & Environmental 

Consultants 
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Section B TP1

 
Project: 

163 Sumatra Road, London, NW6 1PN 
Fig No. 5 

 

 
 

Client 

Drawing and Planning Limited 
 

Date:  

December 2012 

 

Foundation Exposure Plan TP1 

 

Ref: 

J13291 

 
 

Geotechnical & Environmental 

Consultants 

 



Soils Limited  163 Sumatra Road BIA 

 

Appendix A.2 Site Walkover 
 

Figure 1. View of the property from 159 
Sumatra Road. 

Figure 2. Detail of underpinning to the 
party wall with 159 Sumatra Road. 

 
 
 
Figure 3. Detail of the underpinning 
between 159 Sumatra road and rear wall. 

Figure 4. Detail of underpinning to the 
party wall with 165 Sumatra Road. 
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Figure 5. Detail of the crack at the corner 
between 165 and 163 Sumatra Road. 
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 Geotechnical In-Situ and Laboratory Testing 

 
 
Appendix B.1 Classification 
 
Classification based on SPT “N” values: 
 
The inferred undrained strength of the cohesive soils was based on the SPT “N” blow 
counts, derived from the relationship suggested by Stroud (1974) and classified using 
Table B.1.1. (Ref: Stroud, M. A. 1974, “The Standard Penetration Test – its application 
and interpretation”, Proc. ICE Conf. on Penetration Testing in the UK, 
Birmingham. Thomas Telford, London.). 
 
Table B.1.1 SPT "N" Blow Count Cohesive Classification 
 

Classification Undrained Cohesive Strength Cu (kPa) 
Extremely low <10 
Very low 10 – 20 
Low 20 – 40 
Medium 40 – 75 
High 75 – 150 
Very high 150 – 300 
Extremely high > 300 
 
Note:  (Ref: BS EN ISO 14688-2:2004+A1:2013 Clause 5.3.) 
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Appendix B.2 Interpretation 
 
Table B.2.1 Interpretation of DPSH Blow Counts 
 

DP Strata Equivalent SPT 
N Blow Counts 

Inferred Cohesive Strength 

DP1 LC1 
1.10 – 6.00 
Silty CLAY 

3 - >50 Very low to very high 
(Cu = 15 – >250kPa) 

 
Note:  1 Ground conditions inferred past the base of windowless sampler boreholes. 

 
Table B.2.2 Interpretation of Atterberg Limit Tests 
 

Stratum Moisture 
Content 
(%) 

Plasticity 
Index 
(%) 

Passing 
425m 
Sieve 
(%) 

Modified 
Plasticity 
Index 
(%) 

Soil 
Classification 
 

Volume 
Change Potential 
BRE NHBC 

LC 27 - 35 37 - 48 100 37 - 48 CH - CV Medium 
to high 

Medium 
to high 

 
Note: BRE Volume Change Potential refers to BRE Digest 240 (based on Atterberg results) 
NHBC Volume Change Potential refers to NHBC Standards Chapter 4.2 
Soils Classification based on British Soil Classification System 
The most common use of the term clay is to describe a soil that contains enough clay-sized material or clay minerals to exhibit cohesive 
properties.  The fraction of clay-sized material required varies, but can be as low as 15%.  Unless stated otherwise, this is the sense 
used in Digest 240. The term can be used to denote the clay minerals.  These are specific, naturally occurring chemical compounds, 
predominately silicates. The term is often used as a particle size descriptor.  Soil particles that have a nominal diameter of less than 2 
µm are normally considered to be of clay size, but they are not necessarily clay minerals.  Some clay minerals are larger than 2 µm and 
some particles, 'rock flour' for example, can be finer than 2 µm but are not clay minerals. 
(The Atterberg Limit Tests were undertaken in accordance with BS 1377:Part 2:1990 Clauses 3.2, 4.3 and 5) 
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Appendix B.3 Geotechnical In-Situ and Laboratory Results   
 
  



Project Name: Samples Received:

Project Started:

Client: Testing Started:

Project No: Our job/report no: Date Reported:

Borehole 
No:

Sample 
No:

Depth             
(m)

Moisture 
content 

(%)

Liquid 
Limit 
(%)

Plastic 
Limit 
(%)

Plasticity 
Index         
(%)

Passing  
0.425 

mm (%)

WS1 D 2.20 27 65 24 41 100

WS2 D 2.50 35 77 29 48 100

WS3 D 1.70 27 60 23 37 100

WS3 D 2.20 27 66 27 39 100

WS3 D 2.70 31 72 27 45 100

Summary of Test Results
Initials:             K.P

BS 1377 : Part 2 : Clause 5 : 1990 Determination of the plastic limit and plasticity index. Date: 28/11/2012

2519 BS 1377 : Part 2 : Clause 3.2 : 1990 Determination of the moisture content by the oven-drying method.

Test Report by  K4 SOILS LABORATORY Unit 8 Olds Close Olds Approach Watford Herts WD18 9RU

Test Results relate only to the sample numbers shown above.    Approved Signatories:         K.Phaure (Tech.Mgr)             J.Phaure (Lab.Mgr)                                         

All samples connected with this report ,incl any on 'hold' will be stored and disposed off according to Company policy.Acopy of this policy is available on request. MSF-11/R2

Sumatra Road

Soils Ltd

13642J13291

CH

K4 SOILS

Remarks

08/11/2012

09/11/2012

27/11/2012

28/11/2012

BS 1377 : Part 2 : Clause 4.4 : 1990 Determination of the liquid limit by the cone penetrometer method.

 Description

Dark brown and occasional grey CLAY

Dark brown and occasional grey CLAY

Dark brown CLAY

Dark brown and occasional brown and grey CLAY

CV

CH

Dark brown CLAY CH

Checked and 
Approved

CV



Nikos Sidiropoulos QTS Environmental Ltd

Soils Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 851105
russell.jarvis@qtsenvironmental.com

Site Reference: Sumatra Road                                                                                        

Project / Job Ref: J13291

Order No: None Supplied

Sample Receipt Date: 09/11/2012

Sample Scheduled Date: 09/11/2012

Report Issue Number: 1

Reporting Date: 15/11/2012

Authorised by: Authorised by:

Russell Jarvis Kevin Old

Director Director

On behalf of QTS Environmental Ltd On behalf of QTS Environmental Ltd

Newton House

Cross Road

Tadworth

Surrey

KT20 5SR

QTS Environmental Report No: 12-11705

QTS Environmental Ltd - Registered in England No 06620874 Page 1 of 4



01/11/12 01/11/12

None Supplied None Supplied

WS1 WS3

None Supplied None Supplied

2.70 3.20

55349 55350

Determinand Unit MDL Accreditation

pH pH Units N / a MCERTS 8.1 8.2

Total Sulphate as SO4 mg/kg < 200 NONE 403 508

W/S Sulphate as SO4 (2:1) g/l < 0.01 NONE 0.09 0.13

Total Sulphur mg/kg < 200 NONE < 200 < 200

Ammonium as NH4 mg/kg < 0.5 NONE 1.1 1.3

W/S Chloride (2:1) mg/kg < 10 NONE 13 11

Water Soluble Nitrate (2:1) as NO3 mg/kg < 4 NONE < 4 < 4

W/S Magnesium mg/kg < 10 NONE 57 77

Analytical results are expressed on a dry weight basis where samples are dried at less than 30
O
C

Stone content is classified as material greater than 10mm in diameter

Subcontracted analysis 
(S)

Maidstone          

Kent ME17 2JN           

Soil Analysis Certificate

QTS Environmental Ltd     ' 

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Analysis carried out on the dried sample is corrected for the stone content

QTS Environmental Report No:  12-11705

Project / Job Ref:  J13291 Additional Refs

Order No:  None Supplied Depth (m)

Reporting Date:  15/11/2012

TP / BH No

Soils Ltd

QTSE Sample No

Site Reference:  Sumatra Road

Date Sampled

Tel : 01622 851105          '

Time Sampled

QTS Environmental Ltd - Registered in England No 06620874 Page 2 of 4



QTSE Sample No TP / BH No Additional Refs Depth (m)
Moisture 

Content (%)

55349 WS1 None Supplied 2.70 19.8

55350 WS3 None Supplied 3.20 16.6

Insufficient sample 
I/S

Unsuitable Sample 
U/S

Maidstone          

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

                                                    Tel : 01622 851105                                                               '

Soil Analysis Certificate - Sample Descriptions

QTS Environmental Report No:  12-11705

Soils Ltd

Brown clay

Brown clay

Sample Matrix Description

Site Reference:  Sumatra Road

Project / Job Ref:  J13291

Order No:  None Supplied

Reporting Date:  15/11/2012

QTS Environmental Ltd - Registered in England No 06620874 Page 3 of 4



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Soil D Metals Determination of metals by aqua-regia digestion followed by ICP-OES E002

Soil D Cations Determination of cations in soil by aqua-regia digestion followed by ICP-OES E002

Soil D Boron - Water Soluble Determination of water soluble boron in soil by 2:1 hot water extract followed by ICP-OES E012

Soil AR Chromium - Hexavalent
Determination of hexavalent chromium in soil by extraction in water then by acidification, addition of 1,5 

diphenylcarbazide followed by colorimetry
E016

Soil D Magnesium - Water Soluble Determination of water soluble magnesium by extraction with water followed by ICP-OES E025

Soil AR Asbestos Screening Visual screening of samples for fibrous material E024

Soil D Chloride - Water Soluble (2:1) Determination of chloride by extraction with water & analysed by ion chromatography E021

Soil AR Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E015

Soil AR Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E015

Soil AR Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E015

Soil AR Electrical Conductivity
Determination of electrical conductivity by addition of saturated calcium sulphate followed by 

electrometric measurement
E022

Soil D Elemental Sulphur Determination of elemental sulphur by solvent extraction followed by turbidimeter E020

Soil D Fluoride - Water Soluble Determination of Fluoride by extraction with water & analysed by ion chromatography E023

Soil D FOC (Fraction Organic Carbon)
Determination of fraction of organic carbon by oxidising with potassium dichromate followed by titration 

with iron (II) sulphate
E011

Soil D Loss on Ignition @ 450
o
C
Determination of loss on ignition in soil by gravimetrically with the sample being ignited in a muffle 

furnace
E019

Soil AR Moisture Content Moisture content; determined gravimetrically E003

Soil D Organic Matter
Determination of organic matter by oxidising with potassium dichromate followed by titration with iron 

(II) sulphate
E011

Soil AR pH Determination of pH by addition of water followed by electrometric measurement E007

Soil D Phosphorus Determination of phosphorus by aqua-regia digestion followed by ICP-OES E002

Soil D Sulphate (as SO4) - Water Soluble (2:1) Determination of water soluble sulphate by extraction with water followed by ICP-OES E014

Soil D Sulphate (as SO4) - Total Determination of total sulphate by extraction with 10% HCl followed by ICP-OES E013

Soil AR Sulphide
Determination of sulphide by acidification and heating to liberate hydrogen sulphide, trapped in an 

alkaline solution then assayed by ion selective electrode
E018

Soil D Sulphur - Total
Determination of total sulphur by extraction with aqua-regia, potassium iodide/iodate followed by ICP-

OES
E002

Soil AR Thiocyanate (as SCN)
Determination of thiocyanate by extraction in caustic soda followed by acidification followed by addition 

of ferric nitrate followed by colorimetry
E017

Soil D Total Organic Carbon (TOC)
Determination of organic matter by oxidising with potassium dichromate followed by titration with iron 

(II) sulphate
E011

Soil AR BTEX Determination of BTEX by headspace GC-MS E001

Soil D Cyclohexane Extractable Matter (CEM) Gravimetrically determined through extraction with cyclohexane E009

Soil AR Diesel Range Organics (C10 - C24) Determination of hexane/acetone extractable hydrocarbons by GC-FID E004

Soil AR Mineral Oil (C10 - C40) Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004

Soil AR PAH - Speciated (EPA 16)
Determination of PAH compounds by extraction in acetone and hexane followed by GC-MS with the use 

of surrogate and internal standards
E005

Soil AR PCB - 7 Congeners Determination of PCB by extraction with acetone and hexane followed by GC-MS E008

Soil D Petroleum Ether Extract (PEE) Gravimetrically determined through extraction with petroleum ether E009

Soil AR Phenols - Total (monohydric) Determination of phenols by distillation followed by colorimetry E010

Soil AR SVOC
Determination of semi-volatile organic compounds by extraction in acetone and hexane followed by GC-

MS
E006

Soil D Toluene Extractable Matter (TEM) Gravimetrically determined through extraction with toluene E009

Soil AR EPH (C10 – C40) Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR VPH (C6 - C10) Determination of hydrocarbons C6-C10 by headspace GC-MS E001

Soil AR EPH TEXAS Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR TPH CWG Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004

Soil AR TPH LQM Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004

Soil AR EPH (with florisil cleanup) Determination of acetone/hexane extractable hydrocarbons with florisil cleanup step by GC-FID E004

Soil AR EPH Product ID Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR VOCs Determination of volatile organic compounds by headspace GC-MS E001

Key

D Dried

AR As Received

Maidstone          

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Order No:  None Supplied

Reporting Date:  15/11/2012

                                                                 Tel : 01622 851105                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  12-11705

Soils Ltd

Site Reference:  Sumatra Road

Project / Job Ref:  J13291

QTS Environmental Ltd - Registered in England No 06620874 Page 4 of 4
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 Software Output 
 
 
  



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

INPUT DATA 

  

SOIL PROFILE 

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

  no.    top of stratum   Active side               Passive side  

   1           0.00       1  MG                     1  MG 

   2          -1.00       2  vwLCF                  2  vwLCF 

   3          -3.50       3  wLCF                   3  wLCF 

  

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            16.00a     2800    0.658     NC    1.000    1.000     15.00u 

                  19.00b                    (0.490) (2.389) ( 2.476)  

 2  vwLCF         16.00a     8300    1.316     OC    1.000    1.000     40.00u 

                  19.00b                    (0.490) (2.389) ( 2.476)  

 3  wLCF          17.00a    50000    1.251     OC    1.000    1.000     70.00u 

                  20.00b                    (0.490) (2.389) ( 2.476)  

 4  Concrete      22.00a  2.10E+7    0.500     OC    1.000    1.000      8500u 

                  23.00b                    (0.490) (2.389) ( 2.476)  

  

    Note:  (a) and (b) are Bulk Densities above and below the water table 

  

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                       0.00    0.500    0.00      0.00    0.667    0.00 

 2  vwLCF                    0.00    0.500    0.00      0.00    0.667    0.00 

 3  wLCF                     0.00    0.500    0.00      0.00    0.667    0.00 

 4  Concrete                 0.00    0.500    0.00      0.00    0.667    0.00 

  

GROUND WATER CONDITIONS 

 Density of water = 10.00 kN/m3 

                                  Active side    Passive side 

 Initial water table elevation       -2.00           -2.00 

  

 Automatic water pressure balancing at toe of wall : Yes 

  

 Water            Active side                     Passive side           

 press. -------------------------------  ------------------------------- 

profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  

  no.    no.             elev.   press.   no.             elev.   press. 

                  m        m     kN/m2             m        m     kN/m2 

   1      1     -2.00    -2.00     0.0     1     -3.80    -3.80     0.0 MC 

  

   2      1      0.00     0.00     0.0     1     -3.80    -3.80     0.0 WC 

  

WALL PROPERTIES 

                         Type of structure = Fully Embedded Wall 

                  Elevation of toe of wall = -3.80 

             Maximum finite element length =  0.20 m 

                  Youngs modulus of wall E = 2.1000E+07 kN/m2 

               Moment of inertia of wall I = 2.2500E-03 m4/m run 

                                       E.I = 47250 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    -0.10    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  2    -1.75    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  3    -3.50    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  4    -3.60    1.00   0.400000  2.100E+07   3.00    0.00        0   Yes 

  5    -0.15    1.00   0.300000  2.100E+07   3.00    0.00        0   Yes 

  

SURCHARGE LOADS 

Surch         Distance   Length    Width        Surcharge      Equiv. Partial  

-arge           from    parallel  perpend. -----  kN/m2  -----  soil  factor/  

 no.   Elev.    wall    to wall   to wall  Near edge  Far edge  type  Category 

  1     0.00    0.00(A)   10.00     10.00      0.00     =       N/A   1.00  -  

  2     0.00    0.00(A)   10.00     10.00      2.00     =       N/A   1.00  -  

  

    Note: A = Active side,  P = Passive side 

          Limit State Categories  P/U = Permanent Unfavourable 

                                  P/F = Permanent Favourable 

                                  Var = Variable (unfavourable) 

  

CONSTRUCTION STAGES 

Construction   Stage description                                        

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

      1        Apply surcharge no.1 at elevation 0.00 

      2        Install strut or anchor no.1 at elevation -0.10 

      3        Apply surcharge no.2 at elevation 0.00 

      4        Excavate to elevation 0.00 on PASSIVE side 

               Toe of berm at elevation -1.90 

               Width of top of berm = 0.10 

               Width of toe of berm = 2.00 

      5        Install strut or anchor no.2 at elevation -1.75 

      6        Excavate to elevation -1.90 on PASSIVE side 

      7        Apply water pressure profile no.1  ( Mod. Conserv. ) 

      8        Excavate to elevation -1.90 on PASSIVE side 

               Toe of berm at elevation -3.80 

               Width of top of berm = 0.10 

               Width of toe of berm = 2.00 

      9        Install strut or anchor no.3 at elevation -3.50 

     10        Excavate to elevation -3.80 on PASSIVE side 

     11        Install strut or anchor no.4 at elevation -3.60 

     12        Remove strut or anchor no.3 at elevation -3.50 

     13        Fill to elevation -3.40 on PASSIVE side with soil type 4 

     14        Install strut or anchor no.5 at elevation -0.15 

     15        Remove strut or anchor no.1 at elevation -0.10 

     16        Remove strut or anchor no.2 at elevation -1.75 

  

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) = 10.00 m 

  

  Width of excavation on active  side of wall  = 1.00 m 

  Width of excavation on passive side of wall  = 3.00 m 

  

  Distance to rigid boundary on active side  = 3.80 m 



  Distance to rigid boundary on passive side = 3.00 m 

  



OUTPUT OPTIONS 

  

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

  no.                                       Displacement   Active,  Graph. 

                                            Bending mom.   Passive  output 

                                            Shear force   pressures         

   1 Apply surcharge no.1 at elev. 0.00          No           No      No 

   2 Install strut no.1 at elev. -0.10           No           No      No 

   3 Apply surcharge no.2 at elev. 0.00          No           No      No 

   4 Excav. to elev. 0.00 on PASSIVE side        No           No      No 

   5 Install strut no.2 at elev. -1.75           No           No      No 

   6 Excav. to elev. -1.90 on PASSIVE side       No           No      No 

   7 Apply water pressure profile no.1           No           No      No 

   8 Excav. to elev. -1.90 on PASSIVE side       No           No      No 

   9 Install strut no.3 at elev. -3.50           No           No      No 

  10 Excav. to elev. -3.80 on PASSIVE side       No           No      No 

  11 Install strut no.4 at elev. -3.60           No           No      No 

  12 Remove strut no.3 at elev. -3.50            No           No      No 

  13 Fill to elev. -3.40 on PASSIVE side         No           No      No 

  14 Install strut no.5 at elev. -0.15           No           No      No 

  15 Remove strut no.1 at elev. -0.10            No           No      No 

  16 Remove strut no.2 at elev. -1.75            No           No      No 

   * Summary output                             Yes           -      Yes 
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                                                       Units: kN,m 

Stage No. 1   Apply surcharge no.1 at elevation 0.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   1    0.00    0.00    Cant.  Conditions not suitable for FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.00    -0.000  -1.44E-16      0.0      -0.0          

  2   -0.10      0.00    -0.000  -1.44E-16      0.0       0.0          

  3   -0.15      0.00    -0.000  -1.44E-16      0.0       0.0          

  4   -0.28      0.00    -0.000  -1.44E-16      0.0       0.0          

  5   -0.40      0.00    -0.000  -1.45E-16      0.0       0.0          

  6   -0.60      0.00    -0.000  -1.45E-16      0.0       0.0          

  7   -0.80      0.00     0.000  -1.46E-16      0.0       0.0          

  8   -1.00      0.00     0.000  -1.47E-16      0.0       0.0          

  9   -1.20      0.00     0.000  -1.48E-16      0.0       0.0          

 10   -1.40      0.00     0.000  -1.49E-16      0.0       0.0          

 11   -1.58      0.00     0.000  -1.51E-16      0.0       0.0          

 12   -1.75      0.00     0.000  -1.52E-16      0.0       0.0          

 13   -1.90      0.00     0.000  -1.52E-16      0.0       0.0          

 14   -2.00      0.00     0.000  -1.52E-16      0.0      -0.0          

 15   -2.20      0.00     0.000  -1.51E-16      0.0      -0.0          

 16   -2.40      0.00     0.000  -1.49E-16      0.0      -0.0          

 17   -2.60      0.00     0.000  -1.45E-16      0.0      -0.0          

 18   -2.80      0.00     0.000  -1.38E-16      0.0      -0.0          

 19   -3.00      0.00     0.000  -1.27E-16      0.0      -0.0          

 20   -3.20      0.00     0.000  -1.13E-16      0.0      -0.0          

 21   -3.40      0.00     0.000  -1.00E-16      0.0      -0.0          

 22   -3.50      0.00     0.000  -9.65E-17      0.0      -0.0          

 23   -3.60      0.00     0.000  -9.47E-17      0.0      -0.0          

 24   -3.80      0.00     0.000  -9.41E-17      0.0      -0.0          
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                                                              (continued) 

Stage No.1   Apply surcharge no.1 at elevation 0.00 

  

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 

  1    0.00   Total>   0.00    0.00     37.13     0.00       0.00a     5164 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      5164 

  3   -0.15   Total>   2.40    0.75m    39.53     1.58       1.58      5164 

  4   -0.28   Total>   4.40    1.38m    41.53     2.90       2.90      5164 

  5   -0.40   Total>   6.40    2.00m    43.53     4.21       4.21      5164 

  6   -0.60   Total>   9.60    3.00m    46.73     6.32       6.32      5164 

  7   -0.80   Total>  12.80    4.00m    49.93     8.42       8.42      2110 

  8   -1.00   Total>  16.00    5.00m    53.13    10.53      10.53      2110 

              Total>  16.00    5.00m   115.04    21.06      21.06      6254 

  9   -1.20   Total>  19.20    6.00m   118.24    25.27      25.27      6254 

 10   -1.40   Total>  22.40    7.00m   121.44    29.48      29.48      6254 

 11   -1.58   Total>  25.20    7.88m   124.24    33.16      33.16      6254 

 12   -1.75   Total>  28.00    8.75m   127.04    36.85      36.85      6254 

 13   -1.90   Total>  30.40    9.50m   129.44    40.01      40.01      6254 

 14   -2.00   Total>  32.00   10.00m   131.04    42.11      42.11      6254 

 15   -2.20   Total>  35.80   11.00m   134.84    46.48      46.48      6254 

 16   -2.40   Total>  39.60   12.00m   138.64    50.85      50.85      6254 

 17   -2.60   Total>  43.40   13.00m   142.44    55.22      55.22      6254 

 18   -2.80   Total>  47.20   14.00m   146.24    59.59      59.59      6254 

 19   -3.00   Total>  51.00   15.00m   150.04    63.96      63.96      6254 

 20   -3.20   Total>  54.80   16.00m   153.84    68.32      68.32      6254 

 21   -3.40   Total>  58.60   17.00m   157.64    72.69      72.69      6254 

 22   -3.50   Total>  60.50   17.50m   159.54    74.88      74.88      6254 

              Total>  60.50   17.50m   233.82    71.92      71.92     37677 

 23   -3.60   Total>  62.50   18.00m   235.82    74.17      74.17     37677 

 24   -3.80   Total>  66.50   19.00m   239.82    78.67      78.67     37677 

  

  

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    0.00   Total>   0.00    0.00     37.13     0.00       0.00a     5616 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      5616 

  3   -0.15   Total>   2.40    0.75m    39.53     1.58       1.58      5616 

  4   -0.28   Total>   4.40    1.38m    41.53     2.90       2.90      5616 

  5   -0.40   Total>   6.40    2.00m    43.53     4.21       4.21      5616 

  6   -0.60   Total>   9.60    3.00m    46.73     6.32       6.32      5616 

  7   -0.80   Total>  12.80    4.00m    49.93     8.42       8.42      2478 

  8   -1.00   Total>  16.00    5.00m    53.13    10.53      10.53      2478 

              Total>  16.00    5.00m   115.04    21.06      21.06      7346 

  9   -1.20   Total>  19.20    6.00m   118.24    25.27      25.27      7346 

 10   -1.40   Total>  22.40    7.00m   121.44    29.48      29.48      7346 

 11   -1.58   Total>  25.20    7.88m   124.24    33.16      33.16      7346 

 12   -1.75   Total>  28.00    8.75m   127.04    36.85      36.85      7346 

 13   -1.90   Total>  30.40    9.50m   129.44    40.01      40.01      7346 

 14   -2.00   Total>  32.00   10.00m   131.04    42.11      42.11      7346 

 15   -2.20   Total>  35.80   11.00m   134.84    46.48      46.48      7346 

 16   -2.40   Total>  39.60   12.00m   138.64    50.85      50.85      7346 

 17   -2.60   Total>  43.40   13.00m   142.44    55.22      55.22      7346 

 18   -2.80   Total>  47.20   14.00m   146.24    59.59      59.59      7346 

 19   -3.00   Total>  51.00   15.00m   150.04    63.96      63.96      7346 

 20   -3.20   Total>  54.80   16.00m   153.84    68.32      68.32      7346 

 21   -3.40   Total>  58.60   17.00m   157.64    72.69      72.69      7346 
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                                                              (continued) 

Stage No.1   Apply surcharge no.1 at elevation 0.00 

  

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 

 22   -3.50   Total>  60.50   17.50m   159.54    74.88      74.88      7346 

              Total>  60.50   17.50m   233.82    71.92      71.92     44251 

 23   -3.60   Total>  62.50   18.00m   235.82    74.17      74.17     44251 

 24   -3.80   Total>  66.50   19.00m   239.82    78.67      78.67     44251 

  

Note:      0.00a  Soil pressure at active limit  

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

Stage No. 3   Apply surcharge no.2 at elevation 0.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   3    0.00    0.00    -0.10 112.125     n/a     -0.18    0.18 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.95     0.000  -5.86E-05      0.0      -0.0          

  2   -0.10      1.93     0.000  -5.86E-05      0.2       0.0      2.5 

                 1.93     0.000  -5.86E-05     -2.3       0.0  

  3   -0.15      1.92     0.000  -5.85E-05     -2.2      -0.1          

  4   -0.28      1.89     0.000  -5.79E-05     -1.9      -0.4          

  5   -0.40      1.86     0.000  -5.67E-05     -1.7      -0.6          

  6   -0.60      1.81     0.000  -5.35E-05     -1.3      -0.9          

  7   -0.80      1.77     0.000  -4.93E-05     -1.0      -1.1          

  8   -1.00      1.73     0.000  -4.42E-05     -0.6      -1.3          

                 1.14     0.000  -4.42E-05     -0.6      -1.3  

  9   -1.20      1.04     0.000  -3.85E-05     -0.4      -1.4          

 10   -1.40      0.95     0.000  -3.25E-05     -0.2      -1.5          

 11   -1.58      0.88     0.000  -2.71E-05     -0.1      -1.5          

 12   -1.75      0.83     0.000  -2.17E-05      0.1      -1.5          

 13   -1.90      0.78     0.000  -1.70E-05      0.2      -1.4          

 14   -2.00      0.76     0.000  -1.40E-05      0.3      -1.4          

 15   -2.20      0.72     0.000  -8.20E-06      0.4      -1.3          

 16   -2.40      0.69     0.000  -2.72E-06      0.6      -1.2          

 17   -2.60      0.68     0.000   2.26E-06      0.7      -1.1          

 18   -2.80      0.67     0.000   6.64E-06      0.9      -1.0          

 19   -3.00      0.67     0.000   1.03E-05      1.0      -0.8          

 20   -3.20      0.67     0.000   1.31E-05      1.1      -0.6          

 21   -3.40      0.68     0.000   1.49E-05      1.3      -0.3          

 22   -3.50      0.69     0.000   1.55E-05      1.3      -0.2          

                -4.57     0.000   1.55E-05      1.3      -0.2  

 23   -3.60     -4.47     0.000   1.58E-05      0.9      -0.1          

 24   -3.80     -4.27     0.000   1.60E-05      0.0       0.0          

 At elev.-0.10 Strut force =      2.5 kN/strut =      2.5 kN/m run 



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.3   Apply surcharge no.2 at elevation 0.00 

  

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 

  1    0.00   Total>   2.00    0.00     39.13     1.98       1.98      1738 

  2   -0.10   Total>   3.60    0.50m    40.73     3.02       3.02      1738 

  3   -0.15   Total>   4.40    0.75m    41.53     3.54       3.54      1738 

  4   -0.28   Total>   6.40    1.38m    43.53     4.84       4.84      1738 

  5   -0.40   Total>   8.40    2.00m    45.53     6.15       6.15      1738 

  6   -0.60   Total>  11.60    3.00m    48.73     8.23       8.23      1738 

  7   -0.80   Total>  14.80    4.00m    51.93    10.32      10.32      1738 

  8   -1.00   Total>  17.99    5.00m    55.13    12.41      12.41      1738 

              Total>  17.99    5.00m   117.03    22.63      22.63      5153 

  9   -1.20   Total>  21.19    6.00m   120.23    26.79      26.79      5153 

 10   -1.40   Total>  24.38    7.00m   123.42    30.96      30.96      5153 

 11   -1.58   Total>  27.17    7.88m   126.21    34.61      34.61      5153 

 12   -1.75   Total>  29.97    8.75m   129.01    38.27      38.27      5153 

 13   -1.90   Total>  32.36    9.50m   131.40    41.40      41.40      5153 

 14   -2.00   Total>  33.95   10.00m   132.99    43.49      43.49      5153 

 15   -2.20   Total>  37.74   11.00m   136.78    47.84      47.84      5153 

 16   -2.40   Total>  41.52   12.00m   140.56    52.18      52.18      5153 

 17   -2.60   Total>  45.30   13.00m   144.34    56.54      56.54      5153 

 18   -2.80   Total>  49.08   14.00m   148.12    60.89      60.89      5153 

 19   -3.00   Total>  52.86   15.00m   151.90    65.25      65.25      5153 

 20   -3.20   Total>  56.64   16.00m   155.68    69.61      69.61      5153 

 21   -3.40   Total>  60.42   17.00m   159.46    73.97      73.97      5153 

 22   -3.50   Total>  62.31   17.50m   161.35    76.15      76.15      5153 

              Total>  62.31   17.50m   235.63    70.86      70.86     31042 

 23   -3.60   Total>  64.29   18.00m   237.61    73.15      73.15     31042 

 24   -3.80   Total>  68.27   19.00m   241.59    77.72      77.72     31042 

  

  

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    0.00   Total>   0.00    0.00     37.13     0.03       0.03      2179 

  2   -0.10   Total>   1.60    0.50m    38.73     1.09       1.09      2179 

  3   -0.15   Total>   2.40    0.75m    39.53     1.63       1.63      2179 

  4   -0.28   Total>   4.40    1.38m    41.53     2.96       2.96      2179 

  5   -0.40   Total>   6.40    2.00m    43.53     4.29       4.29      2179 

  6   -0.60   Total>   9.60    3.00m    46.73     6.42       6.42      2179 

  7   -0.80   Total>  12.80    4.00m    49.93     8.55       8.55      2179 

  8   -1.00   Total>  16.00    5.00m    53.13    10.67      10.67      2179 

              Total>  16.00    5.00m   115.04    21.49      21.49      6460 

  9   -1.20   Total>  19.20    6.00m   118.24    25.75      25.75      6460 

 10   -1.40   Total>  22.40    7.00m   121.44    30.01      30.01      6460 

 11   -1.58   Total>  25.20    7.88m   124.24    33.73      33.73      6460 

 12   -1.75   Total>  28.00    8.75m   127.04    37.44      37.44      6460 

 13   -1.90   Total>  30.40    9.50m   129.44    40.62      40.62      6460 

 14   -2.00   Total>  32.00   10.00m   131.04    42.73      42.73      6460 

 15   -2.20   Total>  35.80   11.00m   134.84    47.12      47.12      6460 

 16   -2.40   Total>  39.60   12.00m   138.64    51.49      51.49      6460 

 17   -2.60   Total>  43.40   13.00m   142.44    55.86      55.86      6460 

 18   -2.80   Total>  47.20   14.00m   146.24    60.22      60.22      6460 

 19   -3.00   Total>  51.00   15.00m   150.04    64.58      64.58      6460 

 20   -3.20   Total>  54.80   16.00m   153.84    68.93      68.93      6460 

 21   -3.40   Total>  58.60   17.00m   157.64    73.29      73.29      6460 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.3   Apply surcharge no.2 at elevation 0.00 

  

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 

 22   -3.50   Total>  60.50   17.50m   159.54    75.46      75.46      6460 

              Total>  60.50   17.50m   233.82    75.42      75.42     38917 

 23   -3.60   Total>  62.50   18.00m   235.82    77.61      77.61     38917 

 24   -3.80   Total>  66.50   19.00m   239.82    81.99      81.99     38917 

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   4    0.00    0.00    -0.10  13.188     n/a     -0.23    0.23 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.95     0.000  -5.88E-05      0.0      -0.0          

  2   -0.10      1.93     0.000  -5.88E-05      0.2       0.0      2.5 

                 1.93     0.000  -5.88E-05     -2.3       0.0  

  3   -0.15      1.92     0.000  -5.88E-05     -2.2      -0.1          

  4   -0.28      1.89     0.000  -5.82E-05     -1.9      -0.4          

  5   -0.40      1.86     0.000  -5.69E-05     -1.7      -0.6          

  6   -0.60      1.81     0.000  -5.38E-05     -1.3      -0.9          

  7   -0.80      1.77     0.000  -4.95E-05     -1.0      -1.1          

  8   -1.00      1.73     0.000  -4.44E-05     -0.6      -1.3          

                 1.14     0.000  -4.44E-05     -0.6      -1.3  

  9   -1.20      1.04     0.000  -3.87E-05     -0.4      -1.4          

 10   -1.40      0.95     0.000  -3.27E-05     -0.2      -1.5          

 11   -1.58      0.88     0.000  -2.72E-05     -0.1      -1.5          

 12   -1.75      0.82     0.000  -2.17E-05      0.1      -1.5          

 13   -1.90      1.02     0.000  -1.71E-05      0.2      -1.5          

                 0.78     0.000  -1.71E-05      0.2      -1.5  

 14   -2.00      0.76     0.000  -1.40E-05      0.3      -1.4          

 15   -2.20      0.72     0.000  -8.17E-06      0.4      -1.4          

 16   -2.40      0.69     0.000  -2.65E-06      0.6      -1.3          

 17   -2.60      0.67     0.000   2.35E-06      0.7      -1.1          

 18   -2.80      0.66     0.000   6.75E-06      0.9      -1.0          

 19   -3.00      0.66     0.000   1.04E-05      1.0      -0.8          

 20   -3.20      0.67     0.000   1.32E-05      1.1      -0.6          

 21   -3.40      0.68     0.000   1.51E-05      1.3      -0.3          

 22   -3.50      0.69     0.000   1.56E-05      1.3      -0.2          

                -4.58     0.000   1.56E-05      1.3      -0.2  

 23   -3.60     -4.48     0.000   1.59E-05      0.9      -0.1          



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 24   -3.80     -4.28     0.000   1.61E-05      0.0       0.0          

 At elev.-0.10 Strut force =      2.5 kN/strut =      2.5 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    0.00   Total>   2.00    0.00     39.13     1.98       1.98      1746 

  2   -0.10   Total>   3.60    0.50m    40.73     3.02       3.02      1746 

  3   -0.15   Total>   4.40    0.75m    41.53     3.54       3.54      1746 

  4   -0.28   Total>   6.40    1.38m    43.53     4.84       4.84      1746 

  5   -0.40   Total>   8.40    2.00m    45.53     6.15       6.15      1746 

  6   -0.60   Total>  11.60    3.00m    48.73     8.23       8.23      1746 

  7   -0.80   Total>  14.80    4.00m    51.93    10.32      10.32      1746 

  8   -1.00   Total>  17.99    5.00m    55.13    12.40      12.40      1746 

              Total>  17.99    5.00m   117.03    22.63      22.63      5176 

  9   -1.20   Total>  21.19    6.00m   120.23    26.79      26.79      5176 

 10   -1.40   Total>  24.38    7.00m   123.42    30.96      30.96      5176 

 11   -1.58   Total>  27.17    7.88m   126.21    34.61      34.61      5176 

 12   -1.75   Total>  29.97    8.75m   129.01    38.26      38.26      5176 

 13   -1.90   Total>  32.36    9.50m   131.40    41.40      41.40      5176 

 14   -2.00   Total>  33.95   10.00m   132.99    43.49      43.49      5176 

 15   -2.20   Total>  37.74   11.00m   136.78    47.83      47.83      5176 

 16   -2.40   Total>  41.52   12.00m   140.56    52.18      52.18      5176 

 17   -2.60   Total>  45.30   13.00m   144.34    56.53      56.53      5176 

 18   -2.80   Total>  49.08   14.00m   148.12    60.89      60.89      5176 

 19   -3.00   Total>  52.86   15.00m   151.90    65.25      65.25      5176 

 20   -3.20   Total>  56.64   16.00m   155.68    69.61      69.61      5176 

 21   -3.40   Total>  60.42   17.00m   159.46    73.97      73.97      5176 

 22   -3.50   Total>  62.31   17.50m   161.35    76.15      76.15      5176 

              Total>  62.31   17.50m   235.63    70.85      70.85     31179 

 23   -3.60   Total>  64.29   18.00m   237.61    73.14      73.14     31179 

 24   -3.80   Total>  68.27   19.00m   241.59    77.72      77.72     31179 

  

  

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    0.00   Total>   0.00    0.00     29.37b    0.03       0.03      2183 

  2   -0.10   Total>   1.60    0.50m    30.63b    1.09       1.09      2183 

              Total>   1.60    0.50m    14.85b    1.09       1.09      2183 

  3   -0.15   Total>   2.40    0.75m    15.15b    1.63       1.63      2183 

              Total>   2.40    0.75m    14.63b    1.63       1.63      2183 

  4   -0.28   Total>   4.40    1.38m    15.37b    2.96       2.96      2183 

              Total>   4.40    1.38m    14.65b    2.96       2.96      2183 

  5   -0.40   Total>   6.40    2.00m    15.35b    4.29       4.29      2183 

              Total>   6.40    2.00m    14.47b    4.29       4.29      2183 

  6   -0.60   Total>   9.60    3.00m    15.53b    6.42       6.42      2183 

              Total>   9.60    3.00m    14.50b    6.42       6.42      2183 

  7   -0.80   Total>  12.80    4.00m    15.50b    8.55       8.55      2183 

              Total>  12.80    4.00m    14.53b    8.55       8.55      2183 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

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 

  8   -1.00   Total>  16.00    5.00m    15.47b   10.67      10.67      2183 

              Total>  16.00    5.00m   115.04    21.49      21.49      6471 

  9   -1.20   Total>  19.20    6.00m   118.24    25.75      25.75      6471 

              Total>  19.20    6.00m    99.51b   25.75      25.75      6471 

 10   -1.40   Total>  22.40    7.00m   102.21b   30.01      30.01      6471 

              Total>  22.40    7.00m    39.54b   30.01      30.01      6471 

 11   -1.58   Total>  25.20    7.88m    40.46b   33.73      33.73      6471 

              Total>  25.20    7.88m    39.55b   33.73      33.73      6471 

 12   -1.75   Total>  28.00    8.75m    40.45b   37.44      37.44      6471 

              Total>  28.00    8.75m    39.63b   37.44      37.44      6471 

 13   -1.90   Total>  30.40    9.50m    40.37b   40.37      40.37p     6471 

              Total>  30.40    9.50m    99.23b   40.62      40.62      6471 

 14   -2.00   Total>  32.00   10.00m   100.45b   42.73      42.73      6471 

              Total>  32.00   10.00m   100.85b   42.73      42.73      6471 

 15   -2.20   Total>  35.80   11.00m   104.23b   47.12      47.12      6471 

              Total>  35.80   11.00m   104.64b   47.12      47.12      6471 

 16   -2.40   Total>  39.60   12.00m   108.04b   51.49      51.49      6471 

              Total>  39.60   12.00m   108.44b   51.49      51.49      6471 

 17   -2.60   Total>  43.40   13.00m   111.84b   55.86      55.86      6471 

              Total>  43.40   13.00m   112.24b   55.86      55.86      6471 

 18   -2.80   Total>  47.20   14.00m   115.64b   60.23      60.23      6471 

              Total>  47.20   14.00m   146.24    60.23      60.23      6471 

 19   -3.00   Total>  51.00   15.00m   150.04    64.58      64.58      6471 

 20   -3.20   Total>  54.80   16.00m   153.84    68.94      68.94      6471 

 21   -3.40   Total>  58.60   17.00m   157.64    73.29      73.29      6471 

 22   -3.50   Total>  60.50   17.50m   159.54    75.46      75.46      6471 

              Total>  60.50   17.50m   233.82    75.43      75.43     38980 

 23   -3.60   Total>  62.50   18.00m   235.82    77.62      77.62     38980 

 24   -3.80   Total>  66.50   19.00m   239.82    82.00      82.00     38980 

  

Note:     12.34a  Soil pressure at active limit  

          40.37p  Soil pressure at passive limit  

         107.64b  Passive limit reduced because of berm  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 6   Excavate to elevation -1.90 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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   6    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.33     0.000  -2.79E-04      0.0      -0.0          

  2   -0.10      2.98     0.000  -2.79E-04      0.3       0.0      5.1 

                 2.98     0.000  -2.79E-04     -4.8       0.0  

  3   -0.15      3.48     0.000  -2.79E-04     -4.6      -0.2          

  4   -0.28      4.73     0.000  -2.78E-04     -4.1      -0.8          

  5   -0.40      5.98     0.000  -2.75E-04     -3.4      -1.2          

  6   -0.60      7.97     0.000  -2.69E-04     -2.0      -1.8          

  7   -0.80      9.97     0.000  -2.61E-04     -0.3      -2.0          

  8   -1.00     11.97     0.000  -2.53E-04      1.9      -1.9          

                21.34     0.000  -2.53E-04      1.9      -1.9  

  9   -1.20     25.26     0.000  -2.46E-04      6.6      -1.0          

 10   -1.40     29.17     0.000  -2.46E-04     12.0       0.8          

 11   -1.58     32.59     0.000  -2.54E-04     17.4       3.4          

 12   -1.75     36.00     0.000  -2.73E-04     23.5       7.0     50.3 

                36.00     0.000  -2.73E-04    -26.9       7.0  

 13   -1.90     38.90     0.001  -2.89E-04    -21.3       3.4          

                24.52     0.001  -2.89E-04    -21.3       3.4  

 14   -2.00     24.13     0.001  -2.94E-04    -18.8       1.4          

 15   -2.20     23.34     0.001  -2.93E-04    -14.1      -1.9          

 16   -2.40     22.53     0.001  -2.80E-04     -9.5      -4.3          

 17   -2.60     21.71     0.001  -2.59E-04     -5.1      -5.7          

 18   -2.80     20.89     0.001  -2.33E-04     -0.8      -6.3          

 19   -3.00     20.06     0.001  -2.07E-04      3.3      -6.0          

 20   -3.20     19.23     0.001  -1.84E-04      7.2      -5.0          

 21   -3.40     18.38     0.001  -1.67E-04     11.0      -3.2          

 22   -3.50     17.94     0.001  -1.61E-04     12.8      -2.0          

               -40.39     0.001  -1.61E-04     12.8      -2.0  

 23   -3.60    -41.90     0.001  -1.58E-04      8.7      -0.9          

 24   -3.80    -44.92     0.001  -1.56E-04      0.0       0.0          

 At elev.-0.10 Strut force =      5.1 kN/strut =      5.1 kN/m run 

 At elev.-1.75 Strut force =     50.3 kN/strut =     50.3 kN/m run 



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.6   Excavate to elevation -1.90 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 

  1    0.00   Total>   2.00    0.00     39.13     2.33       2.33    126494 

  2   -0.10   Total>   3.60    0.50m    40.73     2.98       2.98      2024 

  3   -0.15   Total>   4.40    0.75m    41.53     3.48       3.48      2024 

  4   -0.28   Total>   6.40    1.38m    43.53     4.73       4.73      2024 

  5   -0.40   Total>   8.40    2.00m    45.53     5.98       5.98      2024 

  6   -0.60   Total>  11.60    3.00m    48.73     7.97       7.97      2024 

  7   -0.80   Total>  14.80    4.00m    51.93     9.97       9.97      2024 

  8   -1.00   Total>  17.99    5.00m    55.13    11.97      11.97      2024 

              Total>  17.99    5.00m   117.03    21.34      21.34      6000 

  9   -1.20   Total>  21.19    6.00m   120.23    25.26      25.26      6000 

 10   -1.40   Total>  24.38    7.00m   123.42    29.17      29.17      6000 

 11   -1.58   Total>  27.17    7.88m   126.21    32.59      32.59      6000 

 12   -1.75   Total>  29.97    8.75m   129.01    36.00      36.00      6000 

 13   -1.90   Total>  32.36    9.50m   131.40    38.90      38.90      6000 

 14   -2.00   Total>  33.95   10.00m   132.99    40.82      40.82      6000 

 15   -2.20   Total>  37.74   11.00m   136.78    44.83      44.83      6000 

 16   -2.40   Total>  41.52   12.00m   140.56    48.83      48.83      6000 

 17   -2.60   Total>  45.30   13.00m   144.34    52.86      52.86      6000 

 18   -2.80   Total>  49.08   14.00m   148.12    56.91      56.91      6000 

 19   -3.00   Total>  52.86   15.00m   151.90    61.00      61.00      6000 

 20   -3.20   Total>  56.64   16.00m   155.68    65.11      65.11      6000 

 21   -3.40   Total>  60.42   17.00m   159.46    69.24      69.24      6000 

 22   -3.50   Total>  62.31   17.50m   161.35    71.31      71.31      6000 

              Total>  62.31   17.50m   235.63    41.73      41.73     36145 

 23   -3.60   Total>  64.29   18.00m   237.61    43.39      43.39     36145 

 24   -3.80   Total>  68.27   19.00m   241.59    46.71      46.71     36145 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     99.04    14.38      14.38      7111 

 14   -2.00   Total>   1.60    0.50m   100.64    16.69      16.69      7111 

 15   -2.20   Total>   5.41    1.50m   104.45    21.49      21.49      7111 

 16   -2.40   Total>   9.26    2.50m   108.30    26.31      26.31      7111 

 17   -2.60   Total>  13.15    3.50m   112.19    31.15      31.15      7111 

 18   -2.80   Total>  17.11    4.50m   116.15    36.03      36.03      7111 

 19   -3.00   Total>  21.15    5.50m   120.19    40.94      40.94      7111 

 20   -3.20   Total>  25.25    6.50m   124.29    45.88      45.88      7111 

 21   -3.40   Total>  29.43    7.50m   128.47    50.86      50.86      7111 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.6   Excavate to elevation -1.90 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 

 22   -3.50   Total>  31.55    8.00m   130.59    53.37      53.37      7111 

              Total>  31.55    8.00m   204.87    82.12      82.12     42836 

 23   -3.60   Total>  33.78    8.50m   207.10    85.29      85.29     42836 

 24   -3.80   Total>  38.28    9.50m   211.60    91.63      91.63     42836 

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   7    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.36     0.000  -2.85E-04      0.0      -0.0          

  2   -0.10      3.00     0.000  -2.85E-04      0.3       0.0      4.3 

                 3.00     0.000  -2.85E-04     -4.0       0.0  

  3   -0.15      3.50     0.000  -2.85E-04     -3.8      -0.2          

  4   -0.28      4.75     0.000  -2.84E-04     -3.3      -0.6          

  5   -0.40      5.99     0.000  -2.82E-04     -2.6      -1.0          

  6   -0.60      7.98     0.000  -2.77E-04     -1.2      -1.4          

  7   -0.80      9.98     0.000  -2.71E-04      0.6      -1.5          

  8   -1.00     11.97     0.000  -2.65E-04      2.8      -1.1          

                21.34     0.000  -2.65E-04      2.8      -1.1  

  9   -1.20     25.23     0.000  -2.62E-04      7.4      -0.1          

 10   -1.40     29.12     0.000  -2.66E-04     12.8       1.9          

 11   -1.58     32.51     0.000  -2.78E-04     18.2       4.6          

 12   -1.75     35.88     0.000  -3.02E-04     24.2       8.3     52.5 

                35.88     0.000  -3.02E-04    -28.3       8.3  

 13   -1.90     38.74     0.001  -3.22E-04    -22.7       4.5          

                24.19     0.001  -3.22E-04    -22.7       4.5  

 14   -2.00     23.75     0.001  -3.29E-04    -20.3       2.3          

 15   -2.20     23.49     0.001  -3.32E-04    -15.6      -1.3          

 16   -2.40     23.21     0.001  -3.21E-04    -10.9      -3.9          

 17   -2.60     22.92     0.001  -3.01E-04     -6.3      -5.6          

 18   -2.80     22.62     0.001  -2.75E-04     -1.7      -6.4          

 19   -3.00     22.32     0.001  -2.49E-04      2.8      -6.3          

 20   -3.20     22.01     0.001  -2.24E-04      7.2      -5.3          

 21   -3.40     21.69     0.001  -2.06E-04     11.6      -3.4          

 22   -3.50     21.52     0.001  -2.00E-04     13.7      -2.1          

               -43.49     0.001  -2.00E-04     13.7      -2.1  

 23   -3.60    -45.04     0.001  -1.97E-04      9.3      -1.0          

 24   -3.80    -48.13     0.001  -1.95E-04      0.0       0.0          

 At elev.-0.10 Strut force =      4.3 kN/strut =      4.3 kN/m run 

 At elev.-1.75 Strut force =     52.5 kN/strut =     52.5 kN/m run 



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

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    0.00   Total>   2.00    0.00     39.13     2.36       2.36      3970 

  2   -0.10   Total>   3.60    0.50m    40.73     3.00       3.00      3970 

  3   -0.15   Total>   4.40    0.75m    41.53     3.50       3.50      3970 

  4   -0.28   Total>   6.40    1.38m    43.53     4.75       4.75      3970 

  5   -0.40   Total>   8.40    2.00m    45.53     5.99       5.99      3970 

  6   -0.60   Total>  11.60    3.00m    48.73     7.98       7.98      3970 

  7   -0.80   Total>  14.80    4.00m    51.93     9.98       9.98      3970 

  8   -1.00   Total>  17.99    5.00m    55.13    11.97      11.97      2467 

              Total>  17.99    5.00m   117.03    21.34      21.34      7312 

  9   -1.20   Total>  21.19    6.00m   120.23    25.23      25.23      7312 

 10   -1.40   Total>  24.38    7.00m   123.42    29.12      29.12      7312 

 11   -1.58   Total>  27.17    7.88m   126.21    32.51      32.51      7312 

 12   -1.75   Total>  29.97    8.75m   129.01    35.88      35.88      7312 

 13   -1.90   Total>  32.36    9.50m   131.40    38.74      38.74      7312 

 14   -2.00   Total>  33.95   10.00m   132.99    40.64      40.64      7312 

 15   -2.20   Total>  37.74   11.00m   136.78    44.59      44.59      7312 

 16   -2.40   Total>  41.52   12.00m   140.56    48.54      48.54      7312 

 17   -2.60   Total>  45.30   13.00m   144.34    52.51      52.51      7312 

 18   -2.80   Total>  49.08   14.00m   148.12    56.50      56.50      7312 

 19   -3.00   Total>  52.86   15.00m   151.90    60.52      60.52      7312 

 20   -3.20   Total>  56.64   16.00m   155.68    64.57      64.57      7312 

 21   -3.40   Total>  60.42   17.00m   159.46    68.65      68.65      7312 

 22   -3.50   Total>  62.31   17.50m   161.35    70.69      70.69      7312 

              Total>  62.31   17.50m   235.63    38.00      38.00     44048 

 23   -3.60   Total>  64.29   18.00m   237.61    39.48      39.48     44048 

 24   -3.80   Total>  68.27   19.00m   241.59    42.47      42.47     44048 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     99.04    14.55      14.55      8376 

 14   -2.00   Total>   1.60    0.50m   100.64    16.89      16.89      8376 

 15   -2.20   Total>   4.81    1.50m   103.85    21.10      21.10      8376 

 16   -2.40   Total>   8.06    2.50m   107.10    25.33      25.33      8376 

 17   -2.60   Total>  11.35    3.50m   110.39    29.59      29.59      8376 

 18   -2.80   Total>  14.71    4.50m   113.75    33.88      33.88      8376 

 19   -3.00   Total>  18.15    5.50m   117.19    38.20      38.20      8376 

 20   -3.20   Total>  21.65    6.50m   120.69    42.56      42.56      8376 

 21   -3.40   Total>  25.23    7.50m   124.27    46.96      46.96      8376 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

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   -3.50   Total>  27.05    8.00m   126.09    49.17      49.17      8376 

              Total>  27.05    8.00m   200.37    81.49      81.49     50456 

 23   -3.60   Total>  28.98    8.50m   202.30    84.52      84.52     50456 

 24   -3.80   Total>  32.88    9.50m   206.20    90.60      90.60     50456 

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   8    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.36     0.000  -2.87E-04      0.0      -0.0          

  2   -0.10      3.01     0.000  -2.87E-04      0.3       0.0      3.9 

                 3.01     0.000  -2.87E-04     -3.6       0.0  

  3   -0.15      3.51     0.000  -2.87E-04     -3.5      -0.2          

  4   -0.28      4.75     0.000  -2.86E-04     -3.0      -0.6          

  5   -0.40      6.00     0.000  -2.84E-04     -2.3      -0.9          

  6   -0.60      7.99     0.000  -2.79E-04     -0.9      -1.2          

  7   -0.80      9.98     0.000  -2.74E-04      0.9      -1.2          

  8   -1.00     11.97     0.000  -2.70E-04      3.1      -0.8          

                21.34     0.000  -2.70E-04      3.1      -0.8  

  9   -1.20     25.22     0.000  -2.69E-04      7.8       0.2          

 10   -1.40     29.10     0.000  -2.74E-04     13.2       2.3          

 11   -1.58     32.48     0.000  -2.88E-04     18.6       5.1          

 12   -1.75     35.84     0.000  -3.14E-04     24.6       8.9     53.2 

                35.84     0.000  -3.14E-04    -28.7       8.9  

 13   -1.90     38.69     0.001  -3.36E-04    -23.1       5.0          

                24.07     0.001  -3.36E-04    -23.1       5.0  

 14   -2.00     23.61     0.001  -3.44E-04    -20.7       2.8          

 15   -2.20     23.30     0.001  -3.48E-04    -16.0      -0.9          

 16   -2.40     22.97     0.001  -3.38E-04    -11.4      -3.6          

 17   -2.60     22.61     0.001  -3.19E-04     -6.8      -5.4          

 18   -2.80     22.26     0.001  -2.94E-04     -2.3      -6.3          

 19   -3.00     21.89     0.001  -2.68E-04      2.1      -6.3          

 20   -3.20     23.76     0.001  -2.43E-04      6.6      -5.5          

                24.93     0.001  -2.43E-04      6.6      -5.5  

 21   -3.40     27.81     0.001  -2.23E-04     11.9      -3.6          

                28.68     0.001  -2.23E-04     11.9      -3.6  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 22   -3.50     30.14     0.001  -2.17E-04     14.9      -2.3          

               -46.94     0.001  -2.17E-04     14.9      -2.3  

 23   -3.60    -48.66     0.001  -2.14E-04     10.1      -1.0          

 24   -3.80    -52.08     0.001  -2.11E-04      0.0       0.0          

 At elev.-0.10 Strut force =      3.9 kN/strut =      3.9 kN/m run 

 At elev.-1.75 Strut force =     53.2 kN/strut =     53.2 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    0.00   Total>   2.00    0.00     39.13     2.36       2.36      3365 

  2   -0.10   Total>   3.60    0.50m    40.73     3.01       3.01      3365 

  3   -0.15   Total>   4.40    0.75m    41.53     3.51       3.51      3365 

  4   -0.28   Total>   6.40    1.38m    43.53     4.75       4.75      3365 

  5   -0.40   Total>   8.40    2.00m    45.53     6.00       6.00      3365 

  6   -0.60   Total>  11.60    3.00m    48.73     7.99       7.99      3365 

  7   -0.80   Total>  14.80    4.00m    51.93     9.98       9.98      3365 

  8   -1.00   Total>  17.99    5.00m    55.13    11.97      11.97      3365 

              Total>  17.99    5.00m   117.03    21.34      21.34      9974 

  9   -1.20   Total>  21.19    6.00m   120.23    25.22      25.22      7547 

 10   -1.40   Total>  24.38    7.00m   123.42    29.10      29.10      7547 

 11   -1.58   Total>  27.17    7.88m   126.21    32.48      32.48      7547 

 12   -1.75   Total>  29.97    8.75m   129.01    35.84      35.84      7547 

 13   -1.90   Total>  32.36    9.50m   131.40    38.69      38.69      7547 

 14   -2.00   Total>  33.95   10.00m   132.99    40.58      40.58      7547 

 15   -2.20   Total>  37.74   11.00m   136.78    44.50      44.50      7547 

 16   -2.40   Total>  41.52   12.00m   140.56    48.43      48.43      7547 

 17   -2.60   Total>  45.30   13.00m   144.34    52.37      52.37      7547 

 18   -2.80   Total>  49.08   14.00m   148.12    56.33      56.33      7547 

 19   -3.00   Total>  52.86   15.00m   151.90    60.32      60.32      7547 

 20   -3.20   Total>  56.64   16.00m   155.68    64.35      64.35      7547 

 21   -3.40   Total>  60.42   17.00m   159.46    68.39      68.39      7547 

 22   -3.50   Total>  62.31   17.50m   161.35    70.43      70.43      7547 

              Total>  62.31   17.50m   235.63    36.39      36.39     45464 

 23   -3.60   Total>  64.29   18.00m   237.61    37.79      37.79     45464 

 24   -3.80   Total>  68.27   19.00m   241.59    40.63      40.63     45464 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
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                                                              (continued) 

Stage No.8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

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 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     79.36b   14.61      14.61      8611 

 14   -2.00   Total>   1.60    0.50m    80.64b   16.97      16.97      8611 

              Total>   1.60    0.50m    39.37b   16.97      16.97      8611 

 15   -2.20   Total>   4.81    1.50m    40.63b   21.20      21.20      8611 

              Total>   4.81    1.50m    39.38b   21.20      21.20      8611 

 16   -2.40   Total>   8.06    2.50m    40.62b   25.46      25.46      8611 

              Total>   8.06    2.50m    39.39b   25.46      25.46      8611 

 17   -2.60   Total>  11.35    3.50m    40.61b   29.75      29.75      8611 

              Total>  11.35    3.50m    39.40b   29.75      29.75      8611 

 18   -2.80   Total>  14.71    4.50m    40.60b   34.08      34.08      8611 

              Total>  14.71    4.50m    39.41b   34.08      34.08      8611 

 19   -3.00   Total>  18.15    5.50m    40.59b   38.43      38.43      8611 

              Total>  18.15    5.50m    39.41b   38.43      38.43      8611 

 20   -3.20   Total>  21.65    6.50m    40.59b   40.59      40.59p     8611 

              Total>  21.65    6.50m    39.42b   39.42      39.42p     8611 

 21   -3.40   Total>  25.23    7.50m    40.58b   40.58      40.58p     8611 

              Total>  25.23    7.50m    39.71b   39.71      39.71p     8611 

 22   -3.50   Total>  27.05    8.00m    40.29b   40.29      40.29p     8611 

              Total>  27.05    8.00m   200.37    83.33      83.33     51875 

 23   -3.60   Total>  28.98    8.50m   202.30    86.45      86.45     51875 

 24   -3.80   Total>  32.88    9.50m   206.20    92.70      92.70     51875 

  

Note:     12.34a  Soil pressure at active limit  

          40.29p  Soil pressure at passive limit  

          40.29b  Passive limit reduced because of berm  
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                                                       Units: kN,m 

Stage No. 10   Excavate to elevation -3.80 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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  10    0.00   -3.60           More than one strut 

  

  *** Warning - Weak strata at or below toe of wall: 

            Active limit (active side)  > Passive limit (passive side) 

                           19.00kN/m2   >     0.00kN/m2  at elev. -3.80 

  

                The above pressures include water pressure. 

  

  *** Warning - Failure and flow of soil BELOW the toe of the wall may 

                occur if the wall is not toed in to a firm stratum.    

                It may occur even when acceptable factors of safety  

                and displacements have been calculated. 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.61    -0.000  -3.67E-04      0.0      -0.0          

  2   -0.10      3.19     0.000  -3.67E-04      0.3       0.0      0.9 

                 3.19     0.000  -3.67E-04     -0.6       0.0  

  3   -0.15      3.66     0.000  -3.67E-04     -0.4      -0.0          

  4   -0.28      4.82     0.000  -3.67E-04      0.1      -0.0          

  5   -0.40      5.99     0.000  -3.67E-04      0.8       0.0          

  6   -0.60      7.95     0.000  -3.67E-04      2.2       0.3          

  7   -0.80      9.90     0.000  -3.70E-04      3.9       0.9          

  8   -1.00     11.85     0.000  -3.76E-04      6.1       1.9          

                20.99     0.000  -3.76E-04      6.1       1.9  

  9   -1.20     24.74     0.000  -3.88E-04     10.7       3.6          

 10   -1.40     28.46     0.000  -4.08E-04     16.0       6.2          

 11   -1.58     31.69     0.001  -4.37E-04     21.3       9.5          

 12   -1.75     34.88     0.001  -4.80E-04     27.1      13.7     74.3 

                34.88     0.001  -4.80E-04    -47.2      13.7  

 13   -1.90     37.58     0.001  -5.13E-04    -41.7       7.0          

 14   -2.00     39.36     0.001  -5.24E-04    -37.9       3.1          

 15   -2.20     43.07     0.001  -5.23E-04    -29.7      -3.7          

 16   -2.40     46.79     0.001  -4.96E-04    -20.7      -8.7          

 17   -2.60     50.55     0.001  -4.53E-04    -10.9     -11.9          
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                                                              (continued) 

Stage No.10  Excavate to elevation -3.80 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 18   -2.80     54.37     0.001  -4.00E-04     -0.4     -13.0          

 19   -3.00     58.25     0.001  -3.47E-04     10.8     -12.0          

 20   -3.20     62.19     0.001  -3.03E-04     22.9      -8.7          

 21   -3.40     66.17     0.001  -2.79E-04     35.7      -2.8          

 22   -3.50     68.17     0.001  -2.77E-04     42.4       1.1     49.8 

                22.78     0.001  -2.77E-04     -7.4       1.1  

 23   -3.60     23.96     0.001  -2.79E-04     -5.0       0.5          

 24   -3.80     26.30     0.001  -2.80E-04      0.0       0.0          

 At elev.-0.10 Strut force =      0.9 kN/strut =      0.9 kN/m run 

 At elev.-1.75 Strut force =     74.3 kN/strut =     74.3 kN/m run 

 At elev.-3.50 Strut force =     49.8 kN/strut =     49.8 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    0.00   Total>   2.00    0.00     39.13     2.61       2.61      8039 

  2   -0.10   Total>   3.60    0.50m    40.73     3.19       3.19      8039 

  3   -0.15   Total>   4.40    0.75m    41.53     3.66       3.66      8039 

  4   -0.28   Total>   6.40    1.38m    43.53     4.82       4.82      8039 

  5   -0.40   Total>   8.40    2.00m    45.53     5.99       5.99      2041 

  6   -0.60   Total>  11.60    3.00m    48.73     7.95       7.95      2041 

  7   -0.80   Total>  14.80    4.00m    51.93     9.90       9.90      2041 

  8   -1.00   Total>  17.99    5.00m    55.13    11.85      11.85      2041 

              Total>  17.99    5.00m   117.03    20.99      20.99      6049 

  9   -1.20   Total>  21.19    6.00m   120.23    24.74      24.74      6049 

 10   -1.40   Total>  24.38    7.00m   123.42    28.46      28.46      6049 

 11   -1.58   Total>  27.17    7.88m   126.21    31.69      31.69      6049 

 12   -1.75   Total>  29.97    8.75m   129.01    34.88      34.88      6049 

 13   -1.90   Total>  32.36    9.50m   131.40    37.58      37.58      6049 

 14   -2.00   Total>  33.95   10.00m   132.99    39.36      39.36      6049 

 15   -2.20   Total>  37.74   11.00m   136.78    43.07      43.07      6049 

 16   -2.40   Total>  41.52   12.00m   140.56    46.79      46.79      6049 

 17   -2.60   Total>  45.30   13.00m   144.34    50.55      50.55      6049 

 18   -2.80   Total>  49.08   14.00m   148.12    54.37      54.37      6049 

 19   -3.00   Total>  52.86   15.00m   151.90    58.25      58.25      6049 

 20   -3.20   Total>  56.64   16.00m   155.68    62.19      62.19      6049 

 21   -3.40   Total>  60.42   17.00m   159.46    66.17      66.17      6049 

 22   -3.50   Total>  62.31   17.50m   161.35    68.17      68.17      6049 

              Total>  62.31   17.50m   235.63    22.78      22.78     36441 

 23   -3.60   Total>  64.29   18.00m   237.61    23.96      23.96     36441 

 24   -3.80   Total>  68.27   19.00m   241.59    26.30      26.30     36441 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
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                                                              (continued) 

Stage No.10  Excavate to elevation -3.80 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 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   -3.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 23   -3.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 24   -3.80    0.00    0.01    0.00      0.00     0.00       0.00       0.0 

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 12   Remove strut or anchor no.3 at elevation -3.50 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  12    0.00   -3.60           More than one strut 

  

  *** Warning - Weak strata at or below toe of wall: 

            Active limit (active side)  > Passive limit (passive side) 

                           19.00kN/m2   >     0.00kN/m2  at elev. -3.80 

  

                The above pressures include water pressure. 

  

  *** Warning - Failure and flow of soil BELOW the toe of the wall may 

                occur if the wall is not toed in to a firm stratum.    

                It may occur even when acceptable factors of safety  

                and displacements have been calculated. 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.64    -0.000  -3.79E-04      0.0      -0.0          

  2   -0.10      3.22     0.000  -3.79E-04      0.3       0.0      0.6 

                 3.22     0.000  -3.79E-04     -0.3       0.0  

  3   -0.15      3.68     0.000  -3.79E-04     -0.1       0.0          

  4   -0.28      4.83     0.000  -3.79E-04      0.4       0.0          

  5   -0.40      5.99     0.000  -3.79E-04      1.1       0.1          

  6   -0.60      7.94     0.000  -3.81E-04      2.5       0.5          

  7   -0.80      9.89     0.000  -3.84E-04      4.3       1.1          

  8   -1.00     11.83     0.000  -3.91E-04      6.4       2.2          

                20.93     0.000  -3.91E-04      6.4       2.2  

  9   -1.20     24.66     0.000  -4.04E-04     11.0       3.9          

 10   -1.40     28.37     0.001  -4.26E-04     16.3       6.6          

 11   -1.58     31.58     0.001  -4.57E-04     21.5      10.0          

 12   -1.75     34.75     0.001  -5.02E-04     27.3      14.2     77.3 

                34.75     0.001  -5.02E-04    -50.0      14.2  

 13   -1.90     37.42     0.001  -5.36E-04    -44.6       7.1          

 14   -2.00     39.19     0.001  -5.46E-04    -40.7       2.9          

 15   -2.20     42.88     0.001  -5.43E-04    -32.5      -4.5          

 16   -2.40     46.58     0.001  -5.12E-04    -23.6     -10.1          

 17   -2.60     50.32     0.001  -4.62E-04    -13.9     -13.8          
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                                                              (continued) 

Stage No.12  Remove strut or anchor no.3 at elevation -3.50 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 18   -2.80     54.14     0.001  -3.99E-04     -3.4     -15.6          

 19   -3.00     58.03     0.001  -3.34E-04      7.8     -15.1          

 20   -3.20     61.99     0.001  -2.76E-04     19.8     -12.4          

 21   -3.40     66.01     0.001  -2.35E-04     32.6      -7.2          

 22   -3.50     68.04     0.001  -2.23E-04     39.3      -3.6          

                21.99     0.001  -2.23E-04     39.3      -3.6  

 23   -3.60     23.37     0.001  -2.20E-04     41.6       0.5     46.5 

                23.37     0.001  -2.20E-04     -4.9       0.5  

 24   -3.80     26.12     0.001  -2.21E-04      0.0       0.0          

 At elev.-0.10 Strut force =      0.6 kN/strut =      0.6 kN/m run 

 At elev.-1.75 Strut force =     77.3 kN/strut =     77.3 kN/m run 

 At elev.-3.60 Strut force =     46.5 kN/strut =     46.5 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    0.00   Total>   2.00    0.00     39.13     2.64       2.64      9675 

  2   -0.10   Total>   3.60    0.50m    40.73     3.22       3.22      9675 

  3   -0.15   Total>   4.40    0.75m    41.53     3.68       3.68      9675 

  4   -0.28   Total>   6.40    1.38m    43.53     4.83       4.83      9675 

  5   -0.40   Total>   8.40    2.00m    45.53     5.99       5.99      1994 

  6   -0.60   Total>  11.60    3.00m    48.73     7.94       7.94      1994 

  7   -0.80   Total>  14.80    4.00m    51.93     9.89       9.89      1994 

  8   -1.00   Total>  17.99    5.00m    55.13    11.83      11.83      1994 

              Total>  17.99    5.00m   117.03    20.93      20.93      5911 

  9   -1.20   Total>  21.19    6.00m   120.23    24.66      24.66      5911 

 10   -1.40   Total>  24.38    7.00m   123.42    28.37      28.37      5911 

 11   -1.58   Total>  27.17    7.88m   126.21    31.58      31.58      5911 

 12   -1.75   Total>  29.97    8.75m   129.01    34.75      34.75      5911 

 13   -1.90   Total>  32.36    9.50m   131.40    37.42      37.42      5911 

 14   -2.00   Total>  33.95   10.00m   132.99    39.19      39.19      5911 

 15   -2.20   Total>  37.74   11.00m   136.78    42.88      42.88      5911 

 16   -2.40   Total>  41.52   12.00m   140.56    46.58      46.58      5911 

 17   -2.60   Total>  45.30   13.00m   144.34    50.32      50.32      5911 

 18   -2.80   Total>  49.08   14.00m   148.12    54.14      54.14      5911 

 19   -3.00   Total>  52.86   15.00m   151.90    58.03      58.03      5911 

 20   -3.20   Total>  56.64   16.00m   155.68    61.99      61.99      5911 

 21   -3.40   Total>  60.42   17.00m   159.46    66.01      66.01      5911 

 22   -3.50   Total>  62.31   17.50m   161.35    68.04      68.04      5911 

              Total>  62.31   17.50m   235.63    21.99      21.99     35609 

 23   -3.60   Total>  64.29   18.00m   237.61    23.37      23.37     35609 

 24   -3.80   Total>  68.27   19.00m   241.59    26.12      26.12     35609 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.12  Remove strut or anchor no.3 at elevation -3.50 

  

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   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   -3.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 23   -3.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 24   -3.80    0.00    0.01    0.00      0.00     0.00       0.00       0.0 

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 
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Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 13   Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  13    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.65    -0.000  -3.79E-04      0.0      -0.0          

  2   -0.10      3.22     0.000  -3.79E-04      0.3       0.0      0.6 

                 3.22     0.000  -3.79E-04     -0.3       0.0  

  3   -0.15      3.68     0.000  -3.79E-04     -0.1       0.0          

  4   -0.28      4.82     0.000  -3.79E-04      0.4       0.0          

  5   -0.40      5.99     0.000  -3.79E-04      1.1       0.1          

  6   -0.60      7.94     0.000  -3.81E-04      2.5       0.5          

  7   -0.80      9.89     0.000  -3.84E-04      4.3       1.1          

  8   -1.00     11.83     0.000  -3.91E-04      6.4       2.2          

                20.93     0.000  -3.91E-04      6.4       2.2  

  9   -1.20     24.66     0.000  -4.04E-04     11.0       3.9          

 10   -1.40     28.37     0.001  -4.26E-04     16.3       6.6          

 11   -1.58     31.58     0.001  -4.57E-04     21.5      10.0          

 12   -1.75     34.75     0.001  -5.02E-04     27.3      14.2     77.3 

                34.75     0.001  -5.02E-04    -50.0      14.2  

 13   -1.90     37.42     0.001  -5.36E-04    -44.6       7.1          

 14   -2.00     39.19     0.001  -5.46E-04    -40.7       2.9          

 15   -2.20     42.87     0.001  -5.43E-04    -32.5      -4.5          

 16   -2.40     46.58     0.001  -5.12E-04    -23.6     -10.1          

 17   -2.60     50.32     0.001  -4.61E-04    -13.9     -13.8          

 18   -2.80     54.14     0.001  -3.99E-04     -3.4     -15.6          

 19   -3.00     58.03     0.001  -3.34E-04      7.8     -15.1          

 20   -3.20     61.99     0.001  -2.76E-04     19.8     -12.4          

 21   -3.40     66.01     0.001  -2.34E-04     32.6      -7.2          

 22   -3.50     67.54     0.001  -2.23E-04     39.2      -3.6          

                21.50     0.001  -2.23E-04     39.2      -3.6  

 23   -3.60     22.38     0.001  -2.20E-04     41.4       0.4     46.1 

                22.38     0.001  -2.20E-04     -4.7       0.4  

 24   -3.80     24.15     0.001  -2.21E-04      0.0       0.0          

 At elev.-0.10 Strut force =      0.6 kN/strut =      0.6 kN/m run 

 At elev.-1.75 Strut force =     77.3 kN/strut =     77.3 kN/m run 

 At elev.-3.60 Strut force =     46.1 kN/strut =     46.1 kN/m run 
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Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.13  Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

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    0.00   Total>   2.00    0.00     39.13     2.65       2.65     35737 

  2   -0.10   Total>   3.60    0.50m    40.73     3.22       3.22      1987 

  3   -0.15   Total>   4.40    0.75m    41.53     3.68       3.68      1987 

  4   -0.28   Total>   6.40    1.38m    43.53     4.82       4.82      1987 

  5   -0.40   Total>   8.40    2.00m    45.53     5.99       5.99      1987 

  6   -0.60   Total>  11.60    3.00m    48.73     7.94       7.94      1987 

  7   -0.80   Total>  14.80    4.00m    51.93     9.89       9.89      1987 

  8   -1.00   Total>  17.99    5.00m    55.13    11.83      11.83      1987 

              Total>  17.99    5.00m   117.03    20.93      20.93      5890 

  9   -1.20   Total>  21.19    6.00m   120.23    24.66      24.66      5890 

 10   -1.40   Total>  24.38    7.00m   123.42    28.37      28.37      5890 

 11   -1.58   Total>  27.17    7.88m   126.21    31.58      31.58      5890 

 12   -1.75   Total>  29.97    8.75m   129.01    34.75      34.75      5890 

 13   -1.90   Total>  32.36    9.50m   131.40    37.42      37.42      5890 

 14   -2.00   Total>  33.95   10.00m   132.99    39.19      39.19      5890 

 15   -2.20   Total>  37.74   11.00m   136.78    42.87      42.87      5890 

 16   -2.40   Total>  41.52   12.00m   140.56    46.58      46.58      5890 

 17   -2.60   Total>  45.30   13.00m   144.34    50.32      50.32      5890 

 18   -2.80   Total>  49.08   14.00m   148.12    54.14      54.14      5890 

 19   -3.00   Total>  52.86   15.00m   151.90    58.03      58.03      5890 

 20   -3.20   Total>  56.64   16.00m   155.68    61.99      61.99      5890 

 21   -3.40   Total>  60.42   17.00m   159.46    66.01      66.01     19852 

 22   -3.50   Total>  62.31   17.50m   161.35    68.04      68.04     19852 

              Total>  62.31   17.50m   235.63    22.00      22.00    119588 

 23   -3.60   Total>  64.29   18.00m   237.61    23.38      23.38    119588 

 24   -3.80   Total>  68.27   19.00m   241.59    26.15      26.15    119588 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00     0.00       0.00a 54139361 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 
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                                                              (continued) 

Stage No.13  Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 54139361 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 54139361 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.00       2.00a 54139361 

  

Note:      2.00a  Soil pressure at active limit  

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

Stage No. 15   Remove strut or anchor no.1 at elevation -0.10 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  15    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.64    -0.000  -3.79E-04      0.0      -0.0          

  2   -0.10      3.22     0.000  -3.79E-04      0.3       0.0          

  3   -0.15      3.68     0.000  -3.79E-04      0.5       0.0      0.6 

                 3.68     0.000  -3.79E-04     -0.1       0.0  

  4   -0.28      4.82     0.000  -3.79E-04      0.4       0.0          

  5   -0.40      5.99     0.000  -3.79E-04      1.1       0.1          

  6   -0.60      7.94     0.000  -3.80E-04      2.5       0.5          

  7   -0.80      9.89     0.000  -3.84E-04      4.2       1.2          

  8   -1.00     11.83     0.000  -3.91E-04      6.4       2.2          

                20.93     0.000  -3.91E-04      6.4       2.2  

  9   -1.20     24.66     0.000  -4.04E-04     11.0       3.9          

 10   -1.40     28.37     0.001  -4.26E-04     16.3       6.7          

 11   -1.58     31.58     0.001  -4.57E-04     21.5      10.0          

 12   -1.75     34.75     0.001  -5.02E-04     27.3      14.2     77.3 

                34.75     0.001  -5.02E-04    -50.0      14.2  

 13   -1.90     37.42     0.001  -5.36E-04    -44.6       7.1          

 14   -2.00     39.19     0.001  -5.46E-04    -40.7       2.9          

 15   -2.20     42.88     0.001  -5.43E-04    -32.5      -4.5          

 16   -2.40     46.58     0.001  -5.12E-04    -23.6     -10.1          

 17   -2.60     50.32     0.001  -4.62E-04    -13.9     -13.8          

 18   -2.80     54.14     0.001  -3.99E-04     -3.5     -15.6          

 19   -3.00     58.03     0.001  -3.34E-04      7.8     -15.2          

 20   -3.20     61.99     0.001  -2.76E-04     19.8     -12.4          

 21   -3.40     66.01     0.001  -2.34E-04     32.6      -7.2          

 22   -3.50     67.54     0.001  -2.23E-04     39.2      -3.6          

                21.50     0.001  -2.23E-04     39.2      -3.6  

 23   -3.60     22.38     0.001  -2.20E-04     41.4       0.4     46.1 

                22.38     0.001  -2.20E-04     -4.6       0.4  

 24   -3.80     24.02     0.001  -2.21E-04      0.0       0.0          

 At elev.-0.15 Strut force =      0.6 kN/strut =      0.6 kN/m run 

 At elev.-1.75 Strut force =     77.3 kN/strut =     77.3 kN/m run 

 At elev.-3.60 Strut force =     46.1 kN/strut =     46.1 kN/m run 
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                                                              (continued) 

Stage No.15  Remove strut or anchor no.1 at elevation -0.10 

  

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    0.00   Total>   2.00    0.00     39.13     2.64       2.64      5348 

  2   -0.10   Total>   3.60    0.50m    40.73     3.22       3.22      5348 

  3   -0.15   Total>   4.40    0.75m    41.53     3.68       3.68      5348 

  4   -0.28   Total>   6.40    1.38m    43.53     4.82       4.82      5348 

  5   -0.40   Total>   8.40    2.00m    45.53     5.99       5.99      5348 

  6   -0.60   Total>  11.60    3.00m    48.73     7.94       7.94      5348 

  7   -0.80   Total>  14.80    4.00m    51.93     9.89       9.89      5348 

  8   -1.00   Total>  17.99    5.00m    55.13    11.83      11.83      2058 

              Total>  17.99    5.00m   117.03    20.93      20.93      6101 

  9   -1.20   Total>  21.19    6.00m   120.23    24.66      24.66      6101 

 10   -1.40   Total>  24.38    7.00m   123.42    28.37      28.37      6101 

 11   -1.58   Total>  27.17    7.88m   126.21    31.58      31.58      6101 

 12   -1.75   Total>  29.97    8.75m   129.01    34.75      34.75      6101 

 13   -1.90   Total>  32.36    9.50m   131.40    37.42      37.42      6101 

 14   -2.00   Total>  33.95   10.00m   132.99    39.19      39.19      6101 

 15   -2.20   Total>  37.74   11.00m   136.78    42.88      42.88      6101 

 16   -2.40   Total>  41.52   12.00m   140.56    46.58      46.58      6101 

 17   -2.60   Total>  45.30   13.00m   144.34    50.32      50.32      6101 

 18   -2.80   Total>  49.08   14.00m   148.12    54.14      54.14      6101 

 19   -3.00   Total>  52.86   15.00m   151.90    58.03      58.03      6101 

 20   -3.20   Total>  56.64   16.00m   155.68    61.99      61.99      6101 

 21   -3.40   Total>  60.42   17.00m   159.46    66.01      66.01      6101 

 22   -3.50   Total>  62.31   17.50m   161.35    68.04      68.04      6101 

              Total>  62.31   17.50m   235.63    22.00      22.00     36754 

 23   -3.60   Total>  64.29   18.00m   237.61    23.38      23.38     36754 

 24   -3.80   Total>  68.27   19.00m   241.59    26.15      26.15   1418852 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00     0.00       0.00a 69447635 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.15  Remove strut or anchor no.1 at elevation -0.10 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 69447635 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 69447635 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.13       2.13  6.28E+08 

  

Note:      1.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 
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Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Stage No. 16   Remove strut or anchor no.2 at elevation -1.75 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  16    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      4.25    -0.000  -1.05E-03      0.0       0.0          

  2   -0.10      3.59    -0.000  -1.05E-03      0.4       0.0          

  3   -0.15      3.65     0.000  -1.05E-03      0.6       0.0     27.8 

                 3.65     0.000  -1.05E-03    -27.2       0.0  

  4   -0.28      4.63     0.000  -1.04E-03    -26.7      -3.3          

  5   -0.40      5.64     0.000  -1.03E-03    -26.1      -6.6          

  6   -0.60      7.34     0.001  -9.96E-04    -24.8     -11.7          

  7   -0.80      9.06     0.001  -9.36E-04    -23.1     -16.5          

  8   -1.00     10.80     0.001  -8.57E-04    -21.1     -20.9          

                17.87     0.001  -8.57E-04    -21.1     -20.9  

  9   -1.20     21.11     0.001  -7.60E-04    -17.2     -24.8          

 10   -1.40     24.48     0.001  -6.49E-04    -12.7     -27.8          

 11   -1.58     27.53     0.001  -5.43E-04     -8.1     -29.6          

 12   -1.75     30.69     0.001  -4.31E-04     -3.0     -30.6          

 13   -1.90     33.49     0.001  -3.34E-04      1.8     -30.7          

 14   -2.00     35.39     0.001  -2.69E-04      5.2     -30.3          

 15   -2.20     39.48     0.001  -1.45E-04     12.7     -28.5          

 16   -2.40     43.69     0.002  -3.17E-05     21.0     -25.2          

 17   -2.60     48.03     0.002   6.39E-05     30.2     -20.1          

 18   -2.80     52.47     0.001   1.33E-04     40.3     -13.0          

 19   -3.00     56.96     0.001   1.69E-04     51.2      -3.9          

 20   -3.20     61.48     0.001   1.62E-04     63.0       7.5          

 21   -3.40     65.96     0.001   1.00E-04     75.8      21.4          

             -3626.38     0.001   1.00E-04     75.8      21.4  

 22   -3.50     68.06     0.001   6.67E-05   -102.1      10.8          

                24.64     0.001   6.67E-05   -102.1      10.8  

 23   -3.60     29.62     0.001   5.45E-05    -99.4       0.8    -92.5 

                29.62     0.001   5.45E-05     -6.9       0.8  

 24   -3.80     39.41     0.001   5.29E-05      0.0       0.0          

 At elev.-0.15 Strut force =     27.8 kN/strut =     27.8 kN/m run 

 At elev.-3.60 Strut force =    -92.5 kN/strut =    -92.5 kN/m run 



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.16  Remove strut or anchor no.2 at elevation -1.75 

  

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    0.00   Total>   2.00    0.00     39.13     4.25       4.25     18226 

  2   -0.10   Total>   3.60    0.50m    40.73     3.59       3.59     18226 

  3   -0.15   Total>   4.40    0.75m    41.53     3.65       3.65      1966 

  4   -0.28   Total>   6.40    1.38m    43.53     4.63       4.63      1966 

  5   -0.40   Total>   8.40    2.00m    45.53     5.64       5.64      1966 

  6   -0.60   Total>  11.60    3.00m    48.73     7.34       7.34      1966 

  7   -0.80   Total>  14.80    4.00m    51.93     9.06       9.06      1966 

  8   -1.00   Total>  17.99    5.00m    55.13    10.80      10.80      1966 

              Total>  17.99    5.00m   117.03    17.87      17.87      5827 

  9   -1.20   Total>  21.19    6.00m   120.23    21.11      21.11      5827 

 10   -1.40   Total>  24.38    7.00m   123.42    24.48      24.48      5827 

 11   -1.58   Total>  27.17    7.88m   126.21    27.53      27.53      5827 

 12   -1.75   Total>  29.97    8.75m   129.01    30.69      30.69      5827 

 13   -1.90   Total>  32.36    9.50m   131.40    33.49      33.49      5827 

 14   -2.00   Total>  33.95   10.00m   132.99    35.39      35.39      5827 

 15   -2.20   Total>  37.74   11.00m   136.78    39.48      39.48      5827 

 16   -2.40   Total>  41.52   12.00m   140.56    43.69      43.69      5827 

 17   -2.60   Total>  45.30   13.00m   144.34    48.03      48.03      5827 

 18   -2.80   Total>  49.08   14.00m   148.12    52.47      52.47      5827 

 19   -3.00   Total>  52.86   15.00m   151.90    56.96      56.96      5827 

 20   -3.20   Total>  56.64   16.00m   155.68    61.48      61.48      5827 

 21   -3.40   Total>  60.42   17.00m   159.46    65.96      65.96      5827 

 22   -3.50   Total>  62.31   17.50m   161.35    68.56      68.56     24260 

              Total>  62.31   17.50m   235.63    25.14      25.14    146147 

 23   -3.60   Total>  64.29   18.00m   237.61    30.62      30.62    146147 

 24   -3.80   Total>  68.27   19.00m   241.59    41.41      41.41    146147 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00  3692.34    3692.34  3.85E+08 

  



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                              (continued) 

Stage No.16  Remove strut or anchor no.2 at elevation -1.75 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 65795192 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 65795192 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.00       2.00a 65795192 

  

Note:      2.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 
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Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   1    0.00    0.00    Cant.  Conditions not suitable for FoS calc. 

   2    0.00    0.00           No analysis at this stage 

   3    0.00    0.00    -0.10 112.125     n/a     -0.18    0.18 

   4    0.00    0.00    -0.10  13.188     n/a     -0.23    0.23 

   5    0.00    0.00           No analysis at this stage 

   All remaining stages have more than one strut - FoS calculation n/a 

  



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC1-2                       | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

                                                       Units: kN,m 

Summary of results 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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    0.00  0.000 -0.000      0     -0      0     -0      0      0      0      0 

  2   -0.10  0.000 -0.000      0      0      0      0      0     -5      1     -6 

  3   -0.15  0.000 -0.000      0     -0      0     -0      1    -27      1    -37 

  4   -0.28  0.000 -0.000      0     -3      0     -4      0    -27      1    -36 

  5   -0.40  0.000 -0.000      0     -7      0     -9      1    -26      1    -35 

  6   -0.60  0.001 -0.000      0    -12      1    -16      2    -25      3    -33 

  7   -0.80  0.001  0.000      1    -16      2    -22      4    -23      6    -31 

  8   -1.00  0.001  0.000      2    -21      3    -28      6    -21      9    -29 

  9   -1.20  0.001  0.000      4    -25      5    -33     11    -17     15    -23 

 10   -1.40  0.001  0.000      7    -28      9    -37     16    -13     22    -17 

 11   -1.58  0.001  0.000     10    -30     13    -40     22     -8     29    -11 

 12   -1.75  0.001  0.000     14    -31     19    -41     27    -50     37    -67 

 13   -1.90  0.001  0.000      7    -31     10    -41      2    -45      2    -60 

 14   -2.00  0.001  0.000      3    -30      4    -41      5    -41      7    -55 

 15   -2.20  0.001  0.000      0    -29      0    -39     13    -33     17    -44 

 16   -2.40  0.002  0.000      0    -25      0    -34     21    -24     28    -32 

 17   -2.60  0.002  0.000      0    -20      0    -27     30    -14     41    -19 

 18   -2.80  0.001  0.000      0    -16      0    -21     40     -3     54     -5 

 19   -3.00  0.001  0.000      0    -15      0    -20     51      0     69      0 

 20   -3.20  0.001  0.000      8    -12     10    -17     63      0     85      0 

 21   -3.40  0.001  0.000     21     -7     29    -10     76      0    102      0 

 22   -3.50  0.001  0.000     11     -4     15     -5     42   -102     57   -138 

 23   -3.60  0.001  0.000      1     -1      1     -1     42    -99     56   -134 

 24   -3.80  0.001  0.000      0     -0      0     -0      0      0      0      0 



Run ID. 17279_SLS_SC1-2                                     | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenarios SC1 and SC2 (Case 1 and 2)| Checked : 

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

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. 

  

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  -1.40     -0  -3.20      0     -0      0  -0.10      0   0.00      0      0 

  2    No calculation at this stage 

  3       0  -0.10     -1  -1.58      0     -2      1  -3.50     -2  -0.10      2     -3 

  4       0  -0.10     -1  -1.58      0     -2      1  -3.50     -2  -0.10      2     -3 

  5    No calculation at this stage 

  6       7  -1.75     -6  -2.80      9     -9     23  -1.75    -27  -1.75     32    -36 

  7       8  -1.75     -6  -2.80     11     -9     24  -1.75    -28  -1.75     33    -38 

  8       9  -1.75     -6  -3.00     12     -9     25  -1.75    -29  -1.75     33    -39 

  9    No calculation at this stage 

 10      14  -1.75    -13  -2.80     19    -18     42  -3.50    -47  -1.75     57    -64 

 11    No calculation at this stage 

 12      14  -1.75    -16  -2.80     19    -21     42  -3.60    -50  -1.75     56    -67 

 13      14  -1.75    -16  -2.80     19    -21     41  -3.60    -50  -1.75     56    -67 

 14    No calculation at this stage 

 15      14  -1.75    -16  -2.80     19    -21     41  -3.60    -50  -1.75     56    -67 

 16      21  -3.40    -31  -1.90     29    -41     76  -3.40   -102  -3.50    102   -138 

  

Maximum and minimum displacement at each stage 

Stage -------- Displacement ---------   Stage description 

 no.  maximum  elev.   minimum  elev.   ----------------- 

          m                m 

  1    0.000   -3.80   -0.000    0.00   Apply surcharge no.1 at elev. 0.00 

  2    No calculation at this stage     Install strut no.1 at elev. -0.10 

  3    0.000   -2.60    0.000    0.00   Apply surcharge no.2 at elev. 0.00 

  4    0.000   -2.60    0.000    0.00   Excav. to elev. 0.00 on PASSIVE side 

  5    No calculation at this stage     Install strut no.2 at elev. -1.75 

  6    0.001   -3.80    0.000    0.00   Excav. to elev. -1.90 on PASSIVE side 

  7    0.001   -3.80    0.000    0.00   Apply water pressure profile no.1 

  8    0.001   -3.80    0.000    0.00   Excav. to elev. -1.90 on PASSIVE side 

  9    No calculation at this stage     Install strut no.3 at elev. -3.50 

 10    0.001   -3.80   -0.000    0.00   Excav. to elev. -3.80 on PASSIVE side 

 11    No calculation at this stage     Install strut no.4 at elev. -3.60 

 12    0.001   -3.80   -0.000    0.00   Remove strut no.3 at elev. -3.50 

 13    0.001   -3.80   -0.000    0.00   Fill to elev. -3.40 on PASSIVE side 

 14    No calculation at this stage     Install strut no.5 at elev. -0.15 

 15    0.001   -3.80   -0.000    0.00   Remove strut no.1 at elev. -0.10 

 16    0.002   -2.40   -0.000    0.00   Remove strut no.2 at elev. -1.75 
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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.-0.10             at elev.-1.75             at elev.-3.50      

        --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          2       2        3      ---     ---      ---      ---     ---      --- 

  4          2       2        3      ---     ---      ---      ---     ---      --- 

  6          5       5        7       50      50       68      ---     ---      --- 

  7          4       4        6       52      52       71      ---     ---      --- 

  8          4       4        5       53      53       72      ---     ---      --- 

 10          1       1        1       74      74      100       50      50       67 

 12          1       1        1       77      77      104      ---     ---      --- 

 13          1       1        1       77      77      104      ---     ---      --- 

 15        ---     ---      ---       77      77      104      ---     ---      --- 

  

Stage   ----- Strut no. 4 -----   ----- Strut no. 5 ----- 

 no.         at elev.-3.60             at elev.-0.15      

        --Calculated-- Factored   --Calculated-- Factored 

        kN per  kN per   kN per   kN per  kN per   kN per 

         m run   strut    strut    m run   strut    strut 

 12         47      47       63      ---     ---      --- 

 13         46      46       62      ---     ---      --- 

 15         46      46       62        1       1        1 

 16        -93     -93     -125       28      28       38 
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                                                       Units: kN,m 

INPUT DATA 

  

SOIL PROFILE 

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

  no.    top of stratum   Active side               Passive side  

   1           0.00       1  MG                     1  MG 

   2          -1.00       2  vwLCF                  2  vwLCF 

   3          -3.50       3  wLCF                   3  wLCF 

  

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            16.00a     2800    0.658     NC    1.000    1.000     15.00u 

                  19.00b                    (0.490) (2.389) ( 2.476)  

 2  vwLCF         16.00a     8300    1.316     OC    1.000    1.000     40.00u 

                  19.00b                    (0.490) (2.389) ( 2.476)  

 3  wLCF          17.00a    50000    1.251     OC    1.000    1.000     70.00u 

                  20.00b                    (0.490) (2.389) ( 2.476)  

 4  Concrete      22.00a  2.10E+7    0.500     OC    1.000    1.000      8500u 

                  23.00b                    (0.490) (2.389) ( 2.476)  

  

    Note:  (a) and (b) are Bulk Densities above and below the water table 

  

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                       0.00    0.500    0.00      0.00    0.667    0.00 

 2  vwLCF                    0.00    0.500    0.00      0.00    0.667    0.00 

 3  wLCF                     0.00    0.500    0.00      0.00    0.667    0.00 

 4  Concrete                 0.00    0.500    0.00      0.00    0.667    0.00 

  

GROUND WATER CONDITIONS 

 Density of water = 10.00 kN/m3 

                                  Active side    Passive side 

 Initial water table elevation       -2.00           -2.00 

  

 Automatic water pressure balancing at toe of wall : Yes 

  

 Water            Active side                     Passive side           

 press. -------------------------------  ------------------------------- 

profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  

  no.    no.             elev.   press.   no.             elev.   press. 

                  m        m     kN/m2             m        m     kN/m2 

   1      1     -2.00    -2.00     0.0     1     -3.80    -3.80     0.0 MC 

  

   2      1      0.00     0.00     0.0     1     -3.80    -3.80     0.0 WC 

  

WALL PROPERTIES 

                         Type of structure = Fully Embedded Wall 

                  Elevation of toe of wall = -3.80 

             Maximum finite element length =  0.20 m 

                  Youngs modulus of wall E = 2.1000E+07 kN/m2 

               Moment of inertia of wall I = 2.2500E-03 m4/m run 

                                       E.I = 47250 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    -0.10    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  2    -1.75    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  3    -3.50    1.00   0.002000  2.000E+08   3.00    0.00        0    No 

  4    -3.60    1.00   0.400000  2.100E+07   3.00    0.00        0   Yes 

  5    -0.15    1.00   0.300000  2.100E+07   3.00    0.00        0   Yes 

  

SURCHARGE LOADS 

Surch         Distance   Length    Width        Surcharge      Equiv. Partial  

-arge           from    parallel  perpend. -----  kN/m2  -----  soil  factor/  

 no.   Elev.    wall    to wall   to wall  Near edge  Far edge  type  Category 

  1     0.00    0.00(A)   10.00     10.00      0.00     =       N/A   1.00 Var 

  2     0.00    2.00(A)   10.00      7.00     10.00     =       N/A   1.00 Var 

  

    Note: A = Active side,  P = Passive side 

          Limit State Categories  P/U = Permanent Unfavourable 

                                  P/F = Permanent Favourable 

                                  Var = Variable (unfavourable) 

  

CONSTRUCTION STAGES 

Construction   Stage description                                        

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

      1        Apply surcharge no.1 at elevation 0.00 

      2        Install strut or anchor no.1 at elevation -0.10 

      3        Apply surcharge no.2 at elevation 0.00 

      4        Excavate to elevation 0.00 on PASSIVE side 

               Toe of berm at elevation -1.90 

               Width of top of berm = 0.10 

               Width of toe of berm = 2.00 

      5        Install strut or anchor no.2 at elevation -1.75 

      6        Excavate to elevation -1.90 on PASSIVE side 

      7        Apply water pressure profile no.1  ( Mod. Conserv. ) 

      8        Excavate to elevation -1.90 on PASSIVE side 

               Toe of berm at elevation -3.80 

               Width of top of berm = 0.10 

               Width of toe of berm = 2.00 

      9        Install strut or anchor no.3 at elevation -3.50 

     10        Excavate to elevation -3.80 on PASSIVE side 

     11        Install strut or anchor no.4 at elevation -3.60 

     12        Remove strut or anchor no.3 at elevation -3.50 

     13        Fill to elevation -3.40 on PASSIVE side with soil type 4 

     14        Install strut or anchor no.5 at elevation -0.15 

     15        Remove strut or anchor no.1 at elevation -0.10 

     16        Remove strut or anchor no.2 at elevation -1.75 

  

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) = 10.00 m 

  

  Width of excavation on active  side of wall  = 1.00 m 

  Width of excavation on passive side of wall  = 3.00 m 

  

  Distance to rigid boundary on active side  = 3.80 m 



  Distance to rigid boundary on passive side = 3.00 m 

  



OUTPUT OPTIONS 

  

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

  no.                                       Displacement   Active,  Graph. 

                                            Bending mom.   Passive  output 

                                            Shear force   pressures         

   1 Apply surcharge no.1 at elev. 0.00         Yes          Yes     Yes 

   2 Install strut no.1 at elev. -0.10          Yes          Yes     Yes 

   3 Apply surcharge no.2 at elev. 0.00         Yes          Yes     Yes 

   4 Excav. to elev. 0.00 on PASSIVE side       Yes          Yes     Yes 

   5 Install strut no.2 at elev. -1.75          Yes          Yes     Yes 

   6 Excav. to elev. -1.90 on PASSIVE side      Yes          Yes     Yes 

   7 Apply water pressure profile no.1          Yes          Yes     Yes 

   8 Excav. to elev. -1.90 on PASSIVE side      Yes          Yes     Yes 

   9 Install strut no.3 at elev. -3.50          Yes          Yes     Yes 

  10 Excav. to elev. -3.80 on PASSIVE side      Yes          Yes     Yes 

  11 Install strut no.4 at elev. -3.60          Yes          Yes     Yes 

  12 Remove strut no.3 at elev. -3.50            No           No      No 

  13 Fill to elev. -3.40 on PASSIVE side        Yes          Yes     Yes 

  14 Install strut no.5 at elev. -0.15          Yes          Yes     Yes 

  15 Remove strut no.1 at elev. -0.10           Yes          Yes     Yes 

  16 Remove strut no.2 at elev. -1.75           Yes          Yes     Yes 

   * Summary output                             Yes           -      Yes 
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                                                       Units: kN,m 

Stage No. 1   Apply surcharge no.1 at elevation 0.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   1    0.00    0.00    Cant.  Conditions not suitable for FoS calc. 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.00    -0.000  -1.44E-16      0.0      -0.0          

  2   -0.10      0.00    -0.000  -1.44E-16      0.0       0.0          

  3   -0.15      0.00    -0.000  -1.44E-16      0.0       0.0          

  4   -0.28      0.00    -0.000  -1.44E-16      0.0       0.0          

  5   -0.40      0.00    -0.000  -1.45E-16      0.0       0.0          

  6   -0.60      0.00    -0.000  -1.45E-16      0.0       0.0          

  7   -0.80      0.00     0.000  -1.46E-16      0.0       0.0          

  8   -1.00      0.00     0.000  -1.47E-16      0.0       0.0          

  9   -1.20      0.00     0.000  -1.48E-16      0.0       0.0          

 10   -1.40      0.00     0.000  -1.49E-16      0.0       0.0          

 11   -1.58      0.00     0.000  -1.51E-16      0.0       0.0          

 12   -1.75      0.00     0.000  -1.52E-16      0.0       0.0          

 13   -1.90      0.00     0.000  -1.52E-16      0.0       0.0          

 14   -2.00      0.00     0.000  -1.52E-16      0.0      -0.0          

 15   -2.20      0.00     0.000  -1.51E-16      0.0      -0.0          

 16   -2.40      0.00     0.000  -1.49E-16      0.0      -0.0          

 17   -2.60      0.00     0.000  -1.45E-16      0.0      -0.0          

 18   -2.80      0.00     0.000  -1.38E-16      0.0      -0.0          

 19   -3.00      0.00     0.000  -1.27E-16      0.0      -0.0          

 20   -3.20      0.00     0.000  -1.13E-16      0.0      -0.0          

 21   -3.40      0.00     0.000  -1.00E-16      0.0      -0.0          

 22   -3.50      0.00     0.000  -9.65E-17      0.0      -0.0          

 23   -3.60      0.00     0.000  -9.47E-17      0.0      -0.0          

 24   -3.80      0.00     0.000  -9.41E-17      0.0      -0.0          
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                                                              (continued) 

Stage No.1   Apply surcharge no.1 at elevation 0.00 

  

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 

  1    0.00   Total>   0.00    0.00     37.13     0.00       0.00a     5164 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      5164 

  3   -0.15   Total>   2.40    0.75m    39.53     1.58       1.58      5164 

  4   -0.28   Total>   4.40    1.38m    41.53     2.90       2.90      5164 

  5   -0.40   Total>   6.40    2.00m    43.53     4.21       4.21      5164 

  6   -0.60   Total>   9.60    3.00m    46.73     6.32       6.32      5164 

  7   -0.80   Total>  12.80    4.00m    49.93     8.42       8.42      2110 

  8   -1.00   Total>  16.00    5.00m    53.13    10.53      10.53      2110 

              Total>  16.00    5.00m   115.04    21.06      21.06      6254 

  9   -1.20   Total>  19.20    6.00m   118.24    25.27      25.27      6254 

 10   -1.40   Total>  22.40    7.00m   121.44    29.48      29.48      6254 

 11   -1.58   Total>  25.20    7.88m   124.24    33.16      33.16      6254 

 12   -1.75   Total>  28.00    8.75m   127.04    36.85      36.85      6254 

 13   -1.90   Total>  30.40    9.50m   129.44    40.01      40.01      6254 

 14   -2.00   Total>  32.00   10.00m   131.04    42.11      42.11      6254 

 15   -2.20   Total>  35.80   11.00m   134.84    46.48      46.48      6254 

 16   -2.40   Total>  39.60   12.00m   138.64    50.85      50.85      6254 

 17   -2.60   Total>  43.40   13.00m   142.44    55.22      55.22      6254 

 18   -2.80   Total>  47.20   14.00m   146.24    59.59      59.59      6254 

 19   -3.00   Total>  51.00   15.00m   150.04    63.96      63.96      6254 

 20   -3.20   Total>  54.80   16.00m   153.84    68.32      68.32      6254 

 21   -3.40   Total>  58.60   17.00m   157.64    72.69      72.69      6254 

 22   -3.50   Total>  60.50   17.50m   159.54    74.88      74.88      6254 

              Total>  60.50   17.50m   233.82    71.92      71.92     37677 

 23   -3.60   Total>  62.50   18.00m   235.82    74.17      74.17     37677 

 24   -3.80   Total>  66.50   19.00m   239.82    78.67      78.67     37677 

  

  

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    0.00   Total>   0.00    0.00     37.13     0.00       0.00a     5616 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      5616 

  3   -0.15   Total>   2.40    0.75m    39.53     1.58       1.58      5616 

  4   -0.28   Total>   4.40    1.38m    41.53     2.90       2.90      5616 

  5   -0.40   Total>   6.40    2.00m    43.53     4.21       4.21      5616 

  6   -0.60   Total>   9.60    3.00m    46.73     6.32       6.32      5616 

  7   -0.80   Total>  12.80    4.00m    49.93     8.42       8.42      2478 

  8   -1.00   Total>  16.00    5.00m    53.13    10.53      10.53      2478 

              Total>  16.00    5.00m   115.04    21.06      21.06      7346 

  9   -1.20   Total>  19.20    6.00m   118.24    25.27      25.27      7346 

 10   -1.40   Total>  22.40    7.00m   121.44    29.48      29.48      7346 

 11   -1.58   Total>  25.20    7.88m   124.24    33.16      33.16      7346 

 12   -1.75   Total>  28.00    8.75m   127.04    36.85      36.85      7346 

 13   -1.90   Total>  30.40    9.50m   129.44    40.01      40.01      7346 

 14   -2.00   Total>  32.00   10.00m   131.04    42.11      42.11      7346 

 15   -2.20   Total>  35.80   11.00m   134.84    46.48      46.48      7346 

 16   -2.40   Total>  39.60   12.00m   138.64    50.85      50.85      7346 

 17   -2.60   Total>  43.40   13.00m   142.44    55.22      55.22      7346 

 18   -2.80   Total>  47.20   14.00m   146.24    59.59      59.59      7346 

 19   -3.00   Total>  51.00   15.00m   150.04    63.96      63.96      7346 

 20   -3.20   Total>  54.80   16.00m   153.84    68.32      68.32      7346 

 21   -3.40   Total>  58.60   17.00m   157.64    72.69      72.69      7346 
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                                                              (continued) 

Stage No.1   Apply surcharge no.1 at elevation 0.00 

  

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 

 22   -3.50   Total>  60.50   17.50m   159.54    74.88      74.88      7346 

              Total>  60.50   17.50m   233.82    71.92      71.92     44251 

 23   -3.60   Total>  62.50   18.00m   235.82    74.17      74.17     44251 

 24   -3.80   Total>  66.50   19.00m   239.82    78.67      78.67     44251 

  

Note:      0.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC3                         | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 3   Apply surcharge no.2 at elevation 0.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   3    0.00    0.00    -0.10  93.125     n/a     -0.18    0.18 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.09    -0.000  -4.95E-05      0.0      -0.0          

  2   -0.10     -0.01     0.000  -4.95E-05      0.0       0.0      0.5 

                -0.01     0.000  -4.95E-05     -0.5       0.0  

  3   -0.15     -0.02     0.000  -4.95E-05     -0.5      -0.0          

  4   -0.28     -0.04     0.000  -4.94E-05     -0.5      -0.1          

  5   -0.40     -0.04     0.000  -4.91E-05     -0.5      -0.1          

  6   -0.60     -0.02     0.000  -4.83E-05     -0.5      -0.2          

  7   -0.80      0.06     0.000  -4.71E-05     -0.5      -0.3          

  8   -1.00      0.19     0.000  -4.54E-05     -0.5      -0.4          

                -0.20     0.000  -4.54E-05     -0.5      -0.4  

  9   -1.20     -0.10     0.000  -4.34E-05     -0.5      -0.5          

 10   -1.40      0.03     0.000  -4.10E-05     -0.5      -0.6          

 11   -1.58      0.17     0.000  -3.86E-05     -0.5      -0.7          

 12   -1.75      0.32     0.000  -3.58E-05     -0.4      -0.8          

 13   -1.90      0.46     0.000  -3.33E-05     -0.4      -0.8          

 14   -2.00      0.55     0.000  -3.14E-05     -0.3      -0.9          

 15   -2.20      0.74     0.000  -2.76E-05     -0.2      -0.9          

 16   -2.40      0.93     0.000  -2.36E-05     -0.0      -0.9          

 17   -2.60      1.11     0.000  -1.97E-05      0.2      -0.9          

 18   -2.80      1.28     0.000  -1.58E-05      0.4      -0.9          

 19   -3.00      1.44     0.000  -1.24E-05      0.7      -0.8          

 20   -3.20      1.59     0.000  -9.52E-06      1.0      -0.6          

 21   -3.40      1.72     0.000  -7.49E-06      1.3      -0.4          

 22   -3.50      1.78     0.000  -6.86E-06      1.5      -0.2          

                -5.01     0.000  -6.86E-06      1.5      -0.2  

 23   -3.60     -5.00     0.000  -6.52E-06      1.0      -0.1          

 24   -3.80     -4.97     0.000  -6.31E-06      0.0      -0.0          

 At elev.-0.10 Strut force =      0.5 kN/strut =      0.5 kN/m run 



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.3   Apply surcharge no.2 at elevation 0.00 

  

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 

  1    0.00   Total>   0.00    0.00     37.13     0.09       0.09     63753 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      1823 

  3   -0.15   Total>   2.40    0.75m    39.54     1.57       1.57      1823 

  4   -0.28   Total>   4.41    1.38m    41.54     2.88       2.88      1823 

  5   -0.40   Total>   6.43    2.00m    43.56     4.21       4.21      1823 

  6   -0.60   Total>   9.70    3.00m    46.83     6.36       6.36      1823 

  7   -0.80   Total>  13.02    4.00m    50.15     8.57       8.57      1823 

  8   -1.00   Total>  16.38    5.00m    53.52    10.83      10.83      1823 

              Total>  16.38    5.00m   115.42    21.17      21.17      5403 

  9   -1.20   Total>  19.79    6.00m   118.83    25.54      25.54      5403 

 10   -1.40   Total>  23.24    7.00m   122.28    29.94      29.94      5403 

 11   -1.58   Total>  26.27    7.88m   125.31    33.81      33.81      5403 

 12   -1.75   Total>  29.31    8.75m   128.35    37.69      37.69      5403 

 13   -1.90   Total>  31.92    9.50m   130.96    41.02      41.02      5403 

 14   -2.00   Total>  33.66   10.00m   132.70    43.24      43.24      5403 

 15   -2.20   Total>  37.72   11.00m   136.76    47.83      47.83      5403 

 16   -2.40   Total>  41.78   12.00m   140.82    52.42      52.42      5403 

 17   -2.60   Total>  45.82   13.00m   144.86    57.00      57.00      5403 

 18   -2.80   Total>  49.84   14.00m   148.88    61.56      61.56      5403 

 19   -3.00   Total>  53.85   15.00m   152.89    66.11      66.11      5403 

 20   -3.20   Total>  57.83   16.00m   156.87    70.64      70.64      5403 

 21   -3.40   Total>  61.79   17.00m   160.83    75.15      75.15      5403 

 22   -3.50   Total>  63.76   17.50m   162.80    77.41      77.41      5403 

              Total>  63.76   17.50m   237.08    71.39      71.39     32547 

 23   -3.60   Total>  65.83   18.00m   239.15    73.69      73.69     32547 

 24   -3.80   Total>  69.96   19.00m   243.28    78.27      78.27     32547 

  

  

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    0.00   Total>   0.00    0.00     37.13     0.00       0.00a    66417 

  2   -0.10   Total>   1.60    0.50m    38.73     1.06       1.06      2231 

  3   -0.15   Total>   2.40    0.75m    39.53     1.59       1.59      2231 

  4   -0.28   Total>   4.40    1.38m    41.53     2.92       2.92      2231 

  5   -0.40   Total>   6.40    2.00m    43.53     4.25       4.25      2231 

  6   -0.60   Total>   9.60    3.00m    46.73     6.38       6.38      2231 

  7   -0.80   Total>  12.80    4.00m    49.93     8.51       8.51      2231 

  8   -1.00   Total>  16.00    5.00m    53.13    10.63      10.63      2231 

              Total>  16.00    5.00m   115.04    21.37      21.37      6612 

  9   -1.20   Total>  19.20    6.00m   118.24    25.64      25.64      6612 

 10   -1.40   Total>  22.40    7.00m   121.44    29.90      29.90      6612 

 11   -1.58   Total>  25.20    7.88m   124.24    33.63      33.63      6612 

 12   -1.75   Total>  28.00    8.75m   127.04    37.36      37.36      6612 

 13   -1.90   Total>  30.40    9.50m   129.44    40.56      40.56      6612 

 14   -2.00   Total>  32.00   10.00m   131.04    42.68      42.68      6612 

 15   -2.20   Total>  35.80   11.00m   134.84    47.09      47.09      6612 

 16   -2.40   Total>  39.60   12.00m   138.64    51.49      51.49      6612 

 17   -2.60   Total>  43.40   13.00m   142.44    55.89      55.89      6612 

 18   -2.80   Total>  47.20   14.00m   146.24    60.28      60.28      6612 

 19   -3.00   Total>  51.00   15.00m   150.04    64.67      64.67      6612 

 20   -3.20   Total>  54.80   16.00m   153.84    69.05      69.05      6612 

 21   -3.40   Total>  58.60   17.00m   157.64    73.43      73.43      6612 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.3   Apply surcharge no.2 at elevation 0.00 

  

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 

 22   -3.50   Total>  60.50   17.50m   159.54    75.62      75.62      6612 

              Total>  60.50   17.50m   233.82    76.41      76.41     39831 

 23   -3.60   Total>  62.50   18.00m   235.82    78.68      78.68     39831 

 24   -3.80   Total>  66.50   19.00m   239.82    83.24      83.24     39831 

  

Note:      0.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  
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163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   4    0.00    0.00    -0.10  12.875     n/a     -0.23    0.23 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.09    -0.000  -4.97E-05      0.0      -0.0          

  2   -0.10     -0.01     0.000  -4.97E-05      0.0       0.0      0.5 

                -0.01     0.000  -4.97E-05     -0.5       0.0  

  3   -0.15     -0.02     0.000  -4.97E-05     -0.5      -0.0          

  4   -0.28     -0.04     0.000  -4.95E-05     -0.5      -0.1          

  5   -0.40     -0.04     0.000  -4.92E-05     -0.5      -0.1          

  6   -0.60     -0.02     0.000  -4.84E-05     -0.5      -0.2          

  7   -0.80      0.06     0.000  -4.72E-05     -0.5      -0.3          

  8   -1.00      0.19     0.000  -4.56E-05     -0.5      -0.4          

                -0.20     0.000  -4.56E-05     -0.5      -0.4  

  9   -1.20     -0.10     0.000  -4.36E-05     -0.5      -0.5          

 10   -1.40      0.03     0.000  -4.11E-05     -0.5      -0.6          

 11   -1.58      0.17     0.000  -3.87E-05     -0.5      -0.7          

 12   -1.75      0.32     0.000  -3.59E-05     -0.4      -0.8          

 13   -1.90      0.64     0.000  -3.33E-05     -0.4      -0.8          

                 0.46     0.000  -3.33E-05     -0.4      -0.8  

 14   -2.00      0.55     0.000  -3.14E-05     -0.3      -0.9          

 15   -2.20      0.74     0.000  -2.76E-05     -0.2      -0.9          

 16   -2.40      0.92     0.000  -2.36E-05     -0.0      -1.0          

 17   -2.60      1.10     0.000  -1.96E-05      0.2      -0.9          

 18   -2.80      1.27     0.000  -1.57E-05      0.4      -0.9          

 19   -3.00      1.43     0.000  -1.23E-05      0.7      -0.8          

 20   -3.20      1.58     0.000  -9.43E-06      1.0      -0.6          

 21   -3.40      1.72     0.000  -7.38E-06      1.3      -0.4          

 22   -3.50      1.78     0.000  -6.76E-06      1.5      -0.2          

                -5.02     0.000  -6.76E-06      1.5      -0.2  

 23   -3.60     -5.01     0.000  -6.41E-06      1.0      -0.1          



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 24   -3.80     -4.98     0.000  -6.20E-06      0.0      -0.0          

 At elev.-0.10 Strut force =      0.5 kN/strut =      0.5 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    0.00   Total>   0.00    0.00     37.13     0.09       0.09      1746 

  2   -0.10   Total>   1.60    0.50m    38.73     1.05       1.05      1746 

  3   -0.15   Total>   2.40    0.75m    39.54     1.57       1.57      1746 

  4   -0.28   Total>   4.41    1.38m    41.54     2.88       2.88      1746 

  5   -0.40   Total>   6.43    2.00m    43.56     4.21       4.21      1746 

  6   -0.60   Total>   9.70    3.00m    46.83     6.36       6.36      1746 

  7   -0.80   Total>  13.02    4.00m    50.15     8.57       8.57      1746 

  8   -1.00   Total>  16.38    5.00m    53.52    10.83      10.83      1746 

              Total>  16.38    5.00m   115.42    21.17      21.17      5176 

  9   -1.20   Total>  19.79    6.00m   118.83    25.54      25.54      5176 

 10   -1.40   Total>  23.24    7.00m   122.28    29.93      29.93      5176 

 11   -1.58   Total>  26.27    7.88m   125.31    33.80      33.80      5176 

 12   -1.75   Total>  29.31    8.75m   128.35    37.68      37.68      5176 

 13   -1.90   Total>  31.92    9.50m   130.96    41.01      41.01      5176 

 14   -2.00   Total>  33.66   10.00m   132.70    43.24      43.24      5176 

 15   -2.20   Total>  37.72   11.00m   136.76    47.83      47.83      5176 

 16   -2.40   Total>  41.78   12.00m   140.82    52.42      52.42      5176 

 17   -2.60   Total>  45.82   13.00m   144.86    56.99      56.99      5176 

 18   -2.80   Total>  49.84   14.00m   148.88    61.56      61.56      5176 

 19   -3.00   Total>  53.85   15.00m   152.89    66.11      66.11      5176 

 20   -3.20   Total>  57.83   16.00m   156.87    70.64      70.64      5176 

 21   -3.40   Total>  61.79   17.00m   160.83    75.15      75.15      5176 

 22   -3.50   Total>  63.76   17.50m   162.80    77.40      77.40      5176 

              Total>  63.76   17.50m   237.08    71.39      71.39     31179 

 23   -3.60   Total>  65.83   18.00m   239.15    73.68      73.68     31179 

 24   -3.80   Total>  69.96   19.00m   243.28    78.26      78.26     31179 

  

  

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    0.00   Total>   0.00    0.00     29.37b    0.00       0.00a     2183 

  2   -0.10   Total>   1.60    0.50m    30.63b    1.06       1.06      2183 

              Total>   1.60    0.50m    14.85b    1.06       1.06      2183 

  3   -0.15   Total>   2.40    0.75m    15.15b    1.59       1.59      2183 

              Total>   2.40    0.75m    14.63b    1.59       1.59      2183 

  4   -0.28   Total>   4.40    1.38m    15.37b    2.92       2.92      2183 

              Total>   4.40    1.38m    14.65b    2.92       2.92      2183 

  5   -0.40   Total>   6.40    2.00m    15.35b    4.25       4.25      2183 

              Total>   6.40    2.00m    14.47b    4.25       4.25      2183 

  6   -0.60   Total>   9.60    3.00m    15.53b    6.38       6.38      2183 

              Total>   9.60    3.00m    14.50b    6.38       6.38      2183 

  7   -0.80   Total>  12.80    4.00m    15.50b    8.51       8.51      2183 

              Total>  12.80    4.00m    14.53b    8.51       8.51      2183 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.4   Excavate to elevation 0.00 on PASSIVE side 

              Toe of berm at elevation -1.90 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

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 

  8   -1.00   Total>  16.00    5.00m    15.47b   10.63      10.63      2183 

              Total>  16.00    5.00m   115.04    21.37      21.37      6471 

  9   -1.20   Total>  19.20    6.00m   118.24    25.64      25.64      6471 

              Total>  19.20    6.00m    99.51b   25.64      25.64      6471 

 10   -1.40   Total>  22.40    7.00m   102.21b   29.91      29.91      6471 

              Total>  22.40    7.00m    39.54b   29.91      29.91      6471 

 11   -1.58   Total>  25.20    7.88m    40.46b   33.64      33.64      6471 

              Total>  25.20    7.88m    39.55b   33.64      33.64      6471 

 12   -1.75   Total>  28.00    8.75m    40.45b   37.36      37.36      6471 

              Total>  28.00    8.75m    39.63b   37.36      37.36      6471 

 13   -1.90   Total>  30.40    9.50m    40.37b   40.37      40.37p     6471 

              Total>  30.40    9.50m    99.23b   40.56      40.56      6471 

 14   -2.00   Total>  32.00   10.00m   100.45b   42.68      42.68      6471 

              Total>  32.00   10.00m   100.85b   42.68      42.68      6471 

 15   -2.20   Total>  35.80   11.00m   104.23b   47.09      47.09      6471 

              Total>  35.80   11.00m   104.64b   47.09      47.09      6471 

 16   -2.40   Total>  39.60   12.00m   108.04b   51.49      51.49      6471 

              Total>  39.60   12.00m   108.44b   51.49      51.49      6471 

 17   -2.60   Total>  43.40   13.00m   111.84b   55.89      55.89      6471 

              Total>  43.40   13.00m   112.24b   55.89      55.89      6471 

 18   -2.80   Total>  47.20   14.00m   115.64b   60.28      60.28      6471 

              Total>  47.20   14.00m   146.24    60.28      60.28      6471 

 19   -3.00   Total>  51.00   15.00m   150.04    64.67      64.67      6471 

 20   -3.20   Total>  54.80   16.00m   153.84    69.05      69.05      6471 

 21   -3.40   Total>  58.60   17.00m   157.64    73.43      73.43      6471 

 22   -3.50   Total>  60.50   17.50m   159.54    75.62      75.62      6471 

              Total>  60.50   17.50m   233.82    76.41      76.41     38980 

 23   -3.60   Total>  62.50   18.00m   235.82    78.69      78.69     38980 

 24   -3.80   Total>  66.50   19.00m   239.82    83.24      83.24     38980 

  

Note:      0.00a  Soil pressure at active limit  

          40.37p  Soil pressure at passive limit  

         107.64b  Passive limit reduced because of berm  
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                             Licensed from GEOSOLVE         | Made by :   DVT 
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Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 6   Excavate to elevation -1.90 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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   6    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.46    -0.000  -2.70E-04      0.0      -0.0          

  2   -0.10      1.01     0.000  -2.70E-04      0.1       0.0      3.0 

                 1.01     0.000  -2.70E-04     -2.9       0.0  

  3   -0.15      1.51     0.000  -2.70E-04     -2.9      -0.1          

  4   -0.28      2.77     0.000  -2.69E-04     -2.6      -0.5          

  5   -0.40      4.04     0.000  -2.67E-04     -2.2      -0.8          

  6   -0.60      6.10     0.000  -2.63E-04     -1.2      -1.1          

  7   -0.80      8.22     0.000  -2.58E-04      0.3      -1.2          

  8   -1.00     10.39     0.000  -2.54E-04      2.1      -1.0          

                19.89     0.000  -2.54E-04      2.1      -1.0  

  9   -1.20     24.01     0.000  -2.51E-04      6.5      -0.1          

 10   -1.40     28.15     0.000  -2.55E-04     11.7       1.7          

 11   -1.58     31.79     0.000  -2.65E-04     17.0       4.2          

 12   -1.75     35.42     0.000  -2.87E-04     22.9       7.7     50.3 

                35.42     0.000  -2.87E-04    -27.4       7.7  

 13   -1.90     38.52     0.000  -3.06E-04    -21.8       4.0          

                24.21     0.000  -3.06E-04    -21.8       4.0  

 14   -2.00     23.93     0.001  -3.12E-04    -19.4       1.9          

 15   -2.20     23.36     0.001  -3.13E-04    -14.7      -1.5          

 16   -2.40     22.76     0.001  -3.01E-04    -10.1      -4.0          

 17   -2.60     22.14     0.001  -2.81E-04     -5.6      -5.5          

 18   -2.80     21.50     0.001  -2.56E-04     -1.2      -6.2          

 19   -3.00     20.83     0.001  -2.30E-04      3.0      -6.0          

 20   -3.20     20.14     0.001  -2.07E-04      7.1      -5.0          

 21   -3.40     19.42     0.001  -1.89E-04     11.0      -3.2          

 22   -3.50     19.04     0.001  -1.84E-04     13.0      -2.0          

               -40.83     0.001  -1.84E-04     13.0      -2.0  

 23   -3.60    -42.43     0.001  -1.81E-04      8.8      -0.9          

 24   -3.80    -45.63     0.001  -1.79E-04     -0.0      -0.0          

 At elev.-0.10 Strut force =      3.0 kN/strut =      3.0 kN/m run 

 At elev.-1.75 Strut force =     50.3 kN/strut =     50.3 kN/m run 



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.6   Excavate to elevation -1.90 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 

  1    0.00   Total>   0.00    0.00     37.13     0.46       0.46    121265 

  2   -0.10   Total>   1.60    0.50m    38.73     1.01       1.01      2025 

  3   -0.15   Total>   2.40    0.75m    39.54     1.51       1.51      2025 

  4   -0.28   Total>   4.41    1.38m    41.54     2.77       2.77      2025 

  5   -0.40   Total>   6.43    2.00m    43.56     4.04       4.04      2025 

  6   -0.60   Total>   9.70    3.00m    46.83     6.10       6.10      2025 

  7   -0.80   Total>  13.02    4.00m    50.15     8.22       8.22      2025 

  8   -1.00   Total>  16.38    5.00m    53.52    10.39      10.39      2025 

              Total>  16.38    5.00m   115.42    19.89      19.89      6002 

  9   -1.20   Total>  19.79    6.00m   118.83    24.01      24.01      6002 

 10   -1.40   Total>  23.24    7.00m   122.28    28.15      28.15      6002 

 11   -1.58   Total>  26.27    7.88m   125.31    31.79      31.79      6002 

 12   -1.75   Total>  29.31    8.75m   128.35    35.42      35.42      6002 

 13   -1.90   Total>  31.92    9.50m   130.96    38.52      38.52      6002 

 14   -2.00   Total>  33.66   10.00m   132.70    40.57      40.57      6002 

 15   -2.20   Total>  37.72   11.00m   136.76    44.82      44.82      6002 

 16   -2.40   Total>  41.78   12.00m   140.82    49.07      49.07      6002 

 17   -2.60   Total>  45.82   13.00m   144.86    53.32      53.32      6002 

 18   -2.80   Total>  49.84   14.00m   148.88    57.58      57.58      6002 

 19   -3.00   Total>  53.85   15.00m   152.89    61.86      61.86      6002 

 20   -3.20   Total>  57.83   16.00m   156.87    66.14      66.14      6002 

 21   -3.40   Total>  61.79   17.00m   160.83    70.43      70.43      6002 

 22   -3.50   Total>  63.76   17.50m   162.80    72.57      72.57      6002 

              Total>  63.76   17.50m   237.08    42.27      42.27     36155 

 23   -3.60   Total>  65.83   18.00m   239.15    43.93      43.93     36155 

 24   -3.80   Total>  69.96   19.00m   243.28    47.25      47.25     36155 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     99.04    14.31      14.31      7112 

 14   -2.00   Total>   1.60    0.50m   100.64    16.64      16.64      7112 

 15   -2.20   Total>   5.41    1.50m   104.45    21.46      21.46      7112 

 16   -2.40   Total>   9.26    2.50m   108.30    26.31      26.31      7112 

 17   -2.60   Total>  13.15    3.50m   112.19    31.18      31.18      7112 

 18   -2.80   Total>  17.11    4.50m   116.15    36.09      36.09      7112 

 19   -3.00   Total>  21.15    5.50m   120.19    41.02      41.02      7112 

 20   -3.20   Total>  25.25    6.50m   124.29    46.00      46.00      7112 

 21   -3.40   Total>  29.43    7.50m   128.47    51.01      51.01      7112 
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Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.6   Excavate to elevation -1.90 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 

 22   -3.50   Total>  31.55    8.00m   130.59    53.53      53.53      7112 

              Total>  31.55    8.00m   204.87    83.10      83.10     42846 

 23   -3.60   Total>  33.78    8.50m   207.10    86.35      86.35     42846 

 24   -3.80   Total>  38.28    9.50m   211.60    92.88      92.88     42846 
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Data filename/Run ID: 17279_SLS_SC3                         | 
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Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   7    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.49    -0.000  -2.76E-04      0.0      -0.0          

  2   -0.10      1.03     0.000  -2.76E-04      0.1       0.0      2.2 

                 1.03     0.000  -2.76E-04     -2.1       0.0  

  3   -0.15      1.53     0.000  -2.76E-04     -2.1      -0.1          

  4   -0.28      2.79     0.000  -2.75E-04     -1.8      -0.3          

  5   -0.40      4.05     0.000  -2.74E-04     -1.4      -0.5          

  6   -0.60      6.11     0.000  -2.71E-04     -0.4      -0.7          

  7   -0.80      8.23     0.000  -2.68E-04      1.1      -0.7          

  8   -1.00     10.39     0.000  -2.66E-04      2.9      -0.3          

                19.88     0.000  -2.66E-04      2.9      -0.3  

  9   -1.20     23.98     0.000  -2.67E-04      7.3       0.8          

 10   -1.40     28.10     0.000  -2.75E-04     12.5       2.7          

 11   -1.58     31.71     0.000  -2.90E-04     17.8       5.4          

 12   -1.75     35.30     0.000  -3.16E-04     23.6       9.0     52.4 

                35.30     0.000  -3.16E-04    -28.8       9.0  

 13   -1.90     38.36     0.001  -3.39E-04    -23.3       5.1          

                23.88     0.001  -3.39E-04    -23.3       5.1  

 14   -2.00     23.55     0.001  -3.47E-04    -20.9       2.9          

 15   -2.20     23.52     0.001  -3.51E-04    -16.2      -0.8          

 16   -2.40     23.45     0.001  -3.42E-04    -11.5      -3.6          

 17   -2.60     23.35     0.001  -3.23E-04     -6.8      -5.4          

 18   -2.80     23.23     0.001  -2.98E-04     -2.2      -6.3          

 19   -3.00     23.09     0.001  -2.72E-04      2.5      -6.3          

 20   -3.20     22.93     0.001  -2.47E-04      7.1      -5.3          

 21   -3.40     22.73     0.001  -2.29E-04     11.6      -3.4          

 22   -3.50     22.62     0.001  -2.23E-04     13.9      -2.2          

               -43.93     0.001  -2.23E-04     13.9      -2.2  

 23   -3.60    -45.56     0.001  -2.19E-04      9.4      -1.0          

 24   -3.80    -48.83     0.001  -2.17E-04     -0.0      -0.0          

 At elev.-0.10 Strut force =      2.2 kN/strut =      2.2 kN/m run 

 At elev.-1.75 Strut force =     52.4 kN/strut =     52.4 kN/m run 
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                                                              (continued) 

Stage No.7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

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    0.00   Total>   0.00    0.00     37.13     0.49       0.49      3970 

  2   -0.10   Total>   1.60    0.50m    38.73     1.03       1.03      3970 

  3   -0.15   Total>   2.40    0.75m    39.54     1.53       1.53      3970 

  4   -0.28   Total>   4.41    1.38m    41.54     2.79       2.79      3970 

  5   -0.40   Total>   6.43    2.00m    43.56     4.05       4.05      3970 

  6   -0.60   Total>   9.70    3.00m    46.83     6.11       6.11      3970 

  7   -0.80   Total>  13.02    4.00m    50.15     8.23       8.23      3970 

  8   -1.00   Total>  16.38    5.00m    53.52    10.39      10.39      2467 

              Total>  16.38    5.00m   115.42    19.88      19.88      7312 

  9   -1.20   Total>  19.79    6.00m   118.83    23.98      23.98      7312 

 10   -1.40   Total>  23.24    7.00m   122.28    28.10      28.10      7312 

 11   -1.58   Total>  26.27    7.88m   125.31    31.71      31.71      7312 

 12   -1.75   Total>  29.31    8.75m   128.35    35.30      35.30      7312 

 13   -1.90   Total>  31.92    9.50m   130.96    38.36      38.36      7312 

 14   -2.00   Total>  33.66   10.00m   132.70    40.39      40.39      7312 

 15   -2.20   Total>  37.72   11.00m   136.76    44.59      44.59      7312 

 16   -2.40   Total>  41.78   12.00m   140.82    48.78      48.78      7312 

 17   -2.60   Total>  45.82   13.00m   144.86    52.97      52.97      7312 

 18   -2.80   Total>  49.84   14.00m   148.88    57.17      57.17      7312 

 19   -3.00   Total>  53.85   15.00m   152.89    61.38      61.38      7312 

 20   -3.20   Total>  57.83   16.00m   156.87    65.61      65.61      7312 

 21   -3.40   Total>  61.79   17.00m   160.83    69.84      69.84      7312 

 22   -3.50   Total>  63.76   17.50m   162.80    71.95      71.95      7312 

              Total>  63.76   17.50m   237.08    38.53      38.53     44048 

 23   -3.60   Total>  65.83   18.00m   239.15    40.02      40.02     44048 

 24   -3.80   Total>  69.96   19.00m   243.28    43.01      43.01     44048 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     99.04    14.49      14.49      8376 

 14   -2.00   Total>   1.60    0.50m   100.64    16.84      16.84      8376 

 15   -2.20   Total>   4.81    1.50m   103.85    21.07      21.07      8376 

 16   -2.40   Total>   8.06    2.50m   107.10    25.33      25.33      8376 

 17   -2.60   Total>  11.35    3.50m   110.39    29.62      29.62      8376 

 18   -2.80   Total>  14.71    4.50m   113.75    33.94      33.94      8376 

 19   -3.00   Total>  18.15    5.50m   117.19    38.29      38.29      8376 

 20   -3.20   Total>  21.65    6.50m   120.69    42.68      42.68      8376 

 21   -3.40   Total>  25.23    7.50m   124.27    47.10      47.10      8376 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 
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Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 
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                                                              (continued) 

Stage No.7   Apply water pressure profile no.1  ( Mod. Conserv. ) 

  

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   -3.50   Total>  27.05    8.00m   126.09    49.33      49.33      8376 

              Total>  27.05    8.00m   200.37    82.47      82.47     50456 

 23   -3.60   Total>  28.98    8.50m   202.30    85.59      85.59     50456 

 24   -3.80   Total>  32.88    9.50m   206.20    91.84      91.84     50456 
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                                                       Units: kN,m 

Stage No. 8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   8    0.00   -1.90           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      0.50    -0.000  -2.77E-04      0.0      -0.0          

  2   -0.10      1.04     0.000  -2.77E-04      0.1       0.0      1.9 

                 1.04     0.000  -2.77E-04     -1.8       0.0  

  3   -0.15      1.54     0.000  -2.77E-04     -1.7      -0.1          

  4   -0.28      2.79     0.000  -2.77E-04     -1.4      -0.3          

  5   -0.40      4.06     0.000  -2.76E-04     -1.0      -0.4          

  6   -0.60      6.12     0.000  -2.74E-04      0.0      -0.5          

  7   -0.80      8.23     0.000  -2.72E-04      1.4      -0.4          

  8   -1.00     10.39     0.000  -2.71E-04      3.3       0.1          

                19.88     0.000  -2.71E-04      3.3       0.1  

  9   -1.20     23.97     0.000  -2.74E-04      7.7       1.1          

 10   -1.40     28.08     0.000  -2.83E-04     12.9       3.2          

 11   -1.58     31.68     0.000  -3.00E-04     18.1       5.9          

 12   -1.75     35.26     0.000  -3.28E-04     24.0       9.6     53.2 

                35.26     0.000  -3.28E-04    -29.2       9.6  

 13   -1.90     38.30     0.001  -3.52E-04    -23.7       5.6          

                23.75     0.001  -3.52E-04    -23.7       5.6  

 14   -2.00     23.41     0.001  -3.62E-04    -21.3       3.4          

 15   -2.20     23.32     0.001  -3.68E-04    -16.7      -0.4          

 16   -2.40     23.20     0.001  -3.60E-04    -12.0      -3.3          

 17   -2.60     23.04     0.001  -3.42E-04     -7.4      -5.2          

 18   -2.80     22.86     0.001  -3.18E-04     -2.8      -6.2          

 19   -3.00     22.65     0.001  -2.91E-04      1.8      -6.3          

 20   -3.20     24.78     0.001  -2.66E-04      6.5      -5.5          

                25.96     0.001  -2.66E-04      6.5      -5.5  

 21   -3.40     28.99     0.001  -2.46E-04     12.0      -3.7          

                29.86     0.001  -2.46E-04     12.0      -3.7  
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                                                              (continued) 

Stage No.8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 22   -3.50     31.39     0.001  -2.40E-04     15.1      -2.3          

               -47.48     0.001  -2.40E-04     15.1      -2.3  

 23   -3.60    -49.28     0.001  -2.37E-04     10.2      -1.1          

 24   -3.80    -52.88     0.001  -2.34E-04     -0.0      -0.0          

 At elev.-0.10 Strut force =      1.9 kN/strut =      1.9 kN/m run 

 At elev.-1.75 Strut force =     53.2 kN/strut =     53.2 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    0.00   Total>   0.00    0.00     37.13     0.50       0.50      3368 

  2   -0.10   Total>   1.60    0.50m    38.73     1.04       1.04      3368 

  3   -0.15   Total>   2.40    0.75m    39.54     1.54       1.54      3368 

  4   -0.28   Total>   4.41    1.38m    41.54     2.79       2.79      3368 

  5   -0.40   Total>   6.43    2.00m    43.56     4.06       4.06      3368 

  6   -0.60   Total>   9.70    3.00m    46.83     6.12       6.12      3368 

  7   -0.80   Total>  13.02    4.00m    50.15     8.23       8.23      3368 

  8   -1.00   Total>  16.38    5.00m    53.52    10.39      10.39      3368 

              Total>  16.38    5.00m   115.42    19.88      19.88      9984 

  9   -1.20   Total>  19.79    6.00m   118.83    23.97      23.97      7544 

 10   -1.40   Total>  23.24    7.00m   122.28    28.08      28.08      7544 

 11   -1.58   Total>  26.27    7.88m   125.31    31.68      31.68      7544 

 12   -1.75   Total>  29.31    8.75m   128.35    35.26      35.26      7544 

 13   -1.90   Total>  31.92    9.50m   130.96    38.30      38.30      7544 

 14   -2.00   Total>  33.66   10.00m   132.70    40.32      40.32      7544 

 15   -2.20   Total>  37.72   11.00m   136.76    44.50      44.50      7544 

 16   -2.40   Total>  41.78   12.00m   140.82    48.66      48.66      7544 

 17   -2.60   Total>  45.82   13.00m   144.86    52.83      52.83      7544 

 18   -2.80   Total>  49.84   14.00m   148.88    57.00      57.00      7544 

 19   -3.00   Total>  53.85   15.00m   152.89    61.18      61.18      7544 

 20   -3.20   Total>  57.83   16.00m   156.87    65.37      65.37      7544 

 21   -3.40   Total>  61.79   17.00m   160.83    69.57      69.57      7544 

 22   -3.50   Total>  63.76   17.50m   162.80    71.68      71.68      7544 

              Total>  63.76   17.50m   237.08    36.88      36.88     45447 

 23   -3.60   Total>  65.83   18.00m   239.15    38.29      38.29     45447 

 24   -3.80   Total>  69.96   19.00m   243.28    41.12      41.12     45447 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
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                                                              (continued) 

Stage No.8   Excavate to elevation -1.90 on PASSIVE side 

              Toe of berm at elevation -3.80 

              Width of top of berm = 0.10 

              Width of toe of berm = 2.00 

  

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 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00     79.36b   14.55      14.55      8608 

 14   -2.00   Total>   1.60    0.50m    80.64b   16.92      16.92      8608 

              Total>   1.60    0.50m    39.37b   16.92      16.92      8608 

 15   -2.20   Total>   4.81    1.50m    40.63b   21.18      21.18      8608 

              Total>   4.81    1.50m    39.38b   21.18      21.18      8608 

 16   -2.40   Total>   8.06    2.50m    40.62b   25.47      25.47      8608 

              Total>   8.06    2.50m    39.39b   25.47      25.47      8608 

 17   -2.60   Total>  11.35    3.50m    40.61b   29.79      29.79      8608 

              Total>  11.35    3.50m    39.40b   29.79      29.79      8608 

 18   -2.80   Total>  14.71    4.50m    40.60b   34.14      34.14      8608 

              Total>  14.71    4.50m    39.41b   34.14      34.14      8608 

 19   -3.00   Total>  18.15    5.50m    40.59b   38.53      38.53      8608 

              Total>  18.15    5.50m    39.41b   38.53      38.53      8608 

 20   -3.20   Total>  21.65    6.50m    40.59b   40.59      40.59p     8608 

              Total>  21.65    6.50m    39.42b   39.42      39.42p     8608 

 21   -3.40   Total>  25.23    7.50m    40.58b   40.58      40.58p     8608 

              Total>  25.23    7.50m    39.71b   39.71      39.71p     8608 

 22   -3.50   Total>  27.05    8.00m    40.29b   40.29      40.29p     8608 

              Total>  27.05    8.00m   200.37    84.36      84.36     51857 

 23   -3.60   Total>  28.98    8.50m   202.30    87.57      87.57     51857 

 24   -3.80   Total>  32.88    9.50m   206.20    94.00      94.00     51857 

  

Note:     12.34a  Soil pressure at active limit  

          40.29p  Soil pressure at passive limit  

          40.29b  Passive limit reduced because of berm  
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                                                       Units: kN,m 

Stage No. 10   Excavate to elevation -3.80 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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  10    0.00   -3.60           More than one strut 

  

  *** Warning - Weak strata at or below toe of wall: 

            Active limit (active side)  > Passive limit (passive side) 

                           19.00kN/m2   >     0.00kN/m2  at elev. -3.80 

  

                The above pressures include water pressure. 

  

  *** Warning - Failure and flow of soil BELOW the toe of the wall may 

                occur if the wall is not toed in to a firm stratum.    

                It may occur even when acceptable factors of safety  

                and displacements have been calculated. 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.06    -0.000  -4.15E-04      0.0      -0.0          

  2   -0.10      1.54    -0.000  -4.15E-04      0.1       0.0     -0.0 

  3   -0.15      2.01    -0.000  -4.15E-04      0.2       0.0          

  4   -0.28      3.19    -0.000  -4.15E-04      0.5       0.1          

  5   -0.40      4.36     0.000  -4.16E-04      1.0       0.2          

  6   -0.60      6.30     0.000  -4.17E-04      2.1       0.5          

  7   -0.80      8.29     0.000  -4.20E-04      3.5       1.0          

  8   -1.00     10.36     0.000  -4.26E-04      5.4       1.9          

                19.79     0.000  -4.26E-04      5.4       1.9  

  9   -1.20     23.69     0.000  -4.38E-04      9.8       3.4          

 10   -1.40     27.59     0.000  -4.57E-04     14.9       5.9          

 11   -1.58     30.99     0.001  -4.85E-04     20.0       8.9          

 12   -1.75     34.37     0.001  -5.25E-04     25.7      12.9     72.6 

                34.37     0.001  -5.25E-04    -46.8      12.9  

 13   -1.90     37.23     0.001  -5.56E-04    -41.5       6.3          

 14   -2.00     39.13     0.001  -5.65E-04    -37.6       2.3          

 15   -2.20     43.06     0.001  -5.60E-04    -29.4      -4.4          

 16   -2.40     47.00     0.001  -5.31E-04    -20.4      -9.4          

 17   -2.60     50.97     0.001  -4.85E-04    -10.6     -12.5          

 18   -2.80     54.98     0.001  -4.30E-04     -0.0     -13.5          
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                                                              (continued) 

Stage No.10  Excavate to elevation -3.80 on PASSIVE side 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 19   -3.00     59.04     0.001  -3.75E-04     11.4     -12.4          

 20   -3.20     63.15     0.001  -3.30E-04     23.6      -8.9          

 21   -3.40     67.28     0.001  -3.05E-04     36.6      -2.9          

 22   -3.50     69.34     0.001  -3.03E-04     43.5       1.1     50.8 

                22.82     0.001  -3.03E-04     -7.4       1.1  

 23   -3.60     23.99     0.001  -3.05E-04     -5.0       0.5          

 24   -3.80     26.30     0.002  -3.06E-04      0.0      -0.0          

 At elev.-0.10 The strut is slack 

 At elev.-1.75 Strut force =     72.6 kN/strut =     72.6 kN/m run 

 At elev.-3.50 Strut force =     50.8 kN/strut =     50.8 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    0.00   Total>   0.00    0.00     37.13     1.06       1.06      4383 

  2   -0.10   Total>   1.60    0.50m    38.73     1.54       1.54      4383 

  3   -0.15   Total>   2.40    0.75m    39.54     2.01       2.01      4383 

  4   -0.28   Total>   4.41    1.38m    41.54     3.19       3.19      4383 

  5   -0.40   Total>   6.43    2.00m    43.56     4.36       4.36      4093 

  6   -0.60   Total>   9.70    3.00m    46.83     6.30       6.30      4093 

  7   -0.80   Total>  13.02    4.00m    50.15     8.29       8.29      4093 

  8   -1.00   Total>  16.38    5.00m    53.52    10.36      10.36      2064 

              Total>  16.38    5.00m   115.42    19.79      19.79      6119 

  9   -1.20   Total>  19.79    6.00m   118.83    23.69      23.69      6119 

 10   -1.40   Total>  23.24    7.00m   122.28    27.59      27.59      6119 

 11   -1.58   Total>  26.27    7.88m   125.31    30.99      30.99      6119 

 12   -1.75   Total>  29.31    8.75m   128.35    34.37      34.37      6119 

 13   -1.90   Total>  31.92    9.50m   130.96    37.23      37.23      6119 

 14   -2.00   Total>  33.66   10.00m   132.70    39.13      39.13      6119 

 15   -2.20   Total>  37.72   11.00m   136.76    43.06      43.06      6119 

 16   -2.40   Total>  41.78   12.00m   140.82    47.00      47.00      6119 

 17   -2.60   Total>  45.82   13.00m   144.86    50.97      50.97      6119 

 18   -2.80   Total>  49.84   14.00m   148.88    54.98      54.98      6119 

 19   -3.00   Total>  53.85   15.00m   152.89    59.04      59.04      6119 

 20   -3.20   Total>  57.83   16.00m   156.87    63.15      63.15      6119 

 21   -3.40   Total>  61.79   17.00m   160.83    67.28      67.28      6119 

 22   -3.50   Total>  63.76   17.50m   162.80    69.34      69.34      6119 

              Total>  63.76   17.50m   237.08    22.82      22.82     36863 

 23   -3.60   Total>  65.83   18.00m   239.15    23.99      23.99     36863 

 24   -3.80   Total>  69.96   19.00m   243.28    26.30      26.30     36863 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
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                                                              (continued) 

Stage No.10  Excavate to elevation -3.80 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 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   -3.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 23   -3.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 24   -3.80    0.00    0.01    0.00      0.00     0.00       0.00       0.0 
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                                                       Units: kN,m 

Stage No. 12   Remove strut or anchor no.3 at elevation -3.50 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  12    0.00   -3.60           More than one strut 

  

  *** Warning - Weak strata at or below toe of wall: 

            Active limit (active side)  > Passive limit (passive side) 

                           19.00kN/m2   >     0.00kN/m2  at elev. -3.80 

  

                The above pressures include water pressure. 

  

  *** Warning - Failure and flow of soil BELOW the toe of the wall may 

                occur if the wall is not toed in to a firm stratum.    

                It may occur even when acceptable factors of safety  

                and displacements have been calculated. 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.18    -0.000  -4.43E-04      0.0      -0.0          

  2   -0.10      1.65    -0.000  -4.43E-04      0.1       0.0     -0.0 

  3   -0.15      2.11    -0.000  -4.43E-04      0.2       0.0          

  4   -0.28      3.28    -0.000  -4.43E-04      0.6       0.1          

  5   -0.40      4.43     0.000  -4.44E-04      1.1       0.2          

  6   -0.60      6.36     0.000  -4.45E-04      2.1       0.5          

  7   -0.80      8.32     0.000  -4.48E-04      3.6       1.0          

  8   -1.00     10.37     0.000  -4.55E-04      5.5       2.0          

                19.82     0.000  -4.55E-04      5.5       2.0  

  9   -1.20     23.66     0.000  -4.66E-04      9.8       3.5          

 10   -1.40     27.53     0.000  -4.86E-04     14.9       5.9          

 11   -1.58     30.91     0.001  -5.14E-04     20.1       9.0          

 12   -1.75     34.25     0.001  -5.55E-04     25.8      13.0     75.2 

                34.25     0.001  -5.55E-04    -49.4      13.0  

 13   -1.90     37.08     0.001  -5.85E-04    -44.1       6.0          

 14   -2.00     38.96     0.001  -5.93E-04    -40.3       1.8          

 15   -2.20     42.86     0.001  -5.85E-04    -32.1      -5.5          

 16   -2.40     46.77     0.001  -5.50E-04    -23.1     -11.0          

 17   -2.60     50.73     0.001  -4.96E-04    -13.4     -14.7          

 18   -2.80     54.73     0.001  -4.30E-04     -2.8     -16.3          



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.12  Remove strut or anchor no.3 at elevation -3.50 

  

Node    Y      Nett       Wall      Wall      Shear   Bending   Strut   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

 19   -3.00     58.80     0.001  -3.62E-04      8.5     -15.7          

 20   -3.20     62.93     0.001  -3.02E-04     20.7     -12.8          

 21   -3.40     67.11     0.001  -2.59E-04     33.7      -7.4          

 22   -3.50     69.20     0.001  -2.47E-04     40.5      -3.7          

                21.97     0.001  -2.47E-04     40.5      -3.7  

 23   -3.60     23.36     0.001  -2.44E-04     42.8       0.5     47.7 

                23.36     0.001  -2.44E-04     -4.9       0.5  

 24   -3.80     26.12     0.002  -2.45E-04      0.0      -0.0          

 At elev.-0.10 The strut is slack 

 At elev.-1.75 Strut force =     75.2 kN/strut =     75.2 kN/m run 

 At elev.-3.60 Strut force =     47.7 kN/strut =     47.7 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    0.00   Total>   0.00    0.00     37.13     1.18       1.18      3924 

  2   -0.10   Total>   1.60    0.50m    38.73     1.65       1.65      3924 

  3   -0.15   Total>   2.40    0.75m    39.54     2.11       2.11      3924 

  4   -0.28   Total>   4.41    1.38m    41.54     3.28       3.28      3924 

  5   -0.40   Total>   6.43    2.00m    43.56     4.43       4.43      3924 

  6   -0.60   Total>   9.70    3.00m    46.83     6.36       6.36      3924 

  7   -0.80   Total>  13.02    4.00m    50.15     8.32       8.32      3924 

  8   -1.00   Total>  16.38    5.00m    53.52    10.37      10.37      3924 

              Total>  16.38    5.00m   115.42    19.82      19.82     11632 

  9   -1.20   Total>  19.79    6.00m   118.83    23.66      23.66      6123 

 10   -1.40   Total>  23.24    7.00m   122.28    27.53      27.53      6123 

 11   -1.58   Total>  26.27    7.88m   125.31    30.91      30.91      6123 

 12   -1.75   Total>  29.31    8.75m   128.35    34.25      34.25      6123 

 13   -1.90   Total>  31.92    9.50m   130.96    37.08      37.08      6123 

 14   -2.00   Total>  33.66   10.00m   132.70    38.96      38.96      6123 

 15   -2.20   Total>  37.72   11.00m   136.76    42.86      42.86      6123 

 16   -2.40   Total>  41.78   12.00m   140.82    46.77      46.77      6123 

 17   -2.60   Total>  45.82   13.00m   144.86    50.73      50.73      6123 

 18   -2.80   Total>  49.84   14.00m   148.88    54.73      54.73      6123 

 19   -3.00   Total>  53.85   15.00m   152.89    58.80      58.80      6123 

 20   -3.20   Total>  57.83   16.00m   156.87    62.93      62.93      6123 

 21   -3.40   Total>  61.79   17.00m   160.83    67.11      67.11      6123 

 22   -3.50   Total>  63.76   17.50m   162.80    69.20      69.20      6123 

              Total>  63.76   17.50m   237.08    21.97      21.97     36888 

 23   -3.60   Total>  65.83   18.00m   239.15    23.36      23.36     36888 

 24   -3.80   Total>  69.96   19.00m   243.28    26.12      26.12     36888 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
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                                                              (continued) 

Stage No.12  Remove strut or anchor no.3 at elevation -3.50 

  

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 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 22   -3.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 23   -3.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 24   -3.80    0.00    0.01    0.00      0.00     0.00       0.00       0.0 
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                                                       Units: kN,m 

Stage No. 13   Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  13    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.18    -0.000  -4.43E-04      0.0      -0.0          

  2   -0.10      1.65    -0.000  -4.43E-04      0.1       0.0     -0.0 

  3   -0.15      2.11    -0.000  -4.43E-04      0.2       0.0          

  4   -0.28      3.28    -0.000  -4.44E-04      0.6       0.1          

  5   -0.40      4.43     0.000  -4.44E-04      1.1       0.2          

  6   -0.60      6.36     0.000  -4.45E-04      2.1       0.5          

  7   -0.80      8.32     0.000  -4.49E-04      3.6       1.0          

  8   -1.00     10.37     0.000  -4.55E-04      5.5       2.0          

                19.82     0.000  -4.55E-04      5.5       2.0  

  9   -1.20     23.66     0.000  -4.66E-04      9.8       3.5          

 10   -1.40     27.53     0.000  -4.86E-04     14.9       5.9          

 11   -1.58     30.90     0.001  -5.14E-04     20.1       9.0          

 12   -1.75     34.25     0.001  -5.55E-04     25.8      13.0     75.2 

                34.25     0.001  -5.55E-04    -49.4      13.0  

 13   -1.90     37.08     0.001  -5.85E-04    -44.1       6.0          

 14   -2.00     38.96     0.001  -5.93E-04    -40.3       1.8          

 15   -2.20     42.86     0.001  -5.85E-04    -32.1      -5.5          

 16   -2.40     46.77     0.001  -5.50E-04    -23.1     -11.0          

 17   -2.60     50.73     0.001  -4.96E-04    -13.4     -14.7          

 18   -2.80     54.73     0.001  -4.30E-04     -2.9     -16.3          

 19   -3.00     58.80     0.001  -3.62E-04      8.5     -15.8          

 20   -3.20     62.93     0.001  -3.02E-04     20.7     -12.8          

 21   -3.40     67.11     0.001  -2.59E-04     33.7      -7.4          

 22   -3.50     68.70     0.001  -2.47E-04     40.5      -3.7          

                21.49     0.001  -2.47E-04     40.5      -3.7  

 23   -3.60     22.38     0.001  -2.44E-04     42.7       0.4     47.3 

                22.38     0.001  -2.44E-04     -4.7       0.4  

 24   -3.80     24.15     0.002  -2.44E-04      0.0      -0.0          

 At elev.-0.10 The strut is slack 

 At elev.-1.75 Strut force =     75.2 kN/strut =     75.2 kN/m run 

 At elev.-3.60 Strut force =     47.3 kN/strut =     47.3 kN/m run 
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                                                              (continued) 

Stage No.13  Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

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    0.00   Total>   0.00    0.00     37.13     1.18       1.18      5608 

  2   -0.10   Total>   1.60    0.50m    38.73     1.65       1.65      5608 

  3   -0.15   Total>   2.40    0.75m    39.54     2.11       2.11      5608 

  4   -0.28   Total>   4.41    1.38m    41.54     3.28       3.28      5608 

  5   -0.40   Total>   6.43    2.00m    43.56     4.43       4.43      5608 

  6   -0.60   Total>   9.70    3.00m    46.83     6.36       6.36      5608 

  7   -0.80   Total>  13.02    4.00m    50.15     8.32       8.32      2108 

  8   -1.00   Total>  16.38    5.00m    53.52    10.37      10.37      2108 

              Total>  16.38    5.00m   115.42    19.82      19.82      6249 

  9   -1.20   Total>  19.79    6.00m   118.83    23.66      23.66      6249 

 10   -1.40   Total>  23.24    7.00m   122.28    27.53      27.53      6249 

 11   -1.58   Total>  26.27    7.88m   125.31    30.90      30.90      6249 

 12   -1.75   Total>  29.31    8.75m   128.35    34.25      34.25      6249 

 13   -1.90   Total>  31.92    9.50m   130.96    37.08      37.08      6249 

 14   -2.00   Total>  33.66   10.00m   132.70    38.96      38.96      6249 

 15   -2.20   Total>  37.72   11.00m   136.76    42.86      42.86      6249 

 16   -2.40   Total>  41.78   12.00m   140.82    46.77      46.77      6249 

 17   -2.60   Total>  45.82   13.00m   144.86    50.73      50.73      6249 

 18   -2.80   Total>  49.84   14.00m   148.88    54.73      54.73      6249 

 19   -3.00   Total>  53.85   15.00m   152.89    58.80      58.80      6249 

 20   -3.20   Total>  57.83   16.00m   156.87    62.93      62.93      6249 

 21   -3.40   Total>  61.79   17.00m   160.83    67.11      67.11     19891 

 22   -3.50   Total>  63.76   17.50m   162.80    69.20      69.20     19891 

              Total>  63.76   17.50m   237.08    21.99      21.99    119826 

 23   -3.60   Total>  65.83   18.00m   239.15    23.38      23.38    119826 

 24   -3.80   Total>  69.96   19.00m   243.28    26.15      26.15    119826 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00     0.00       0.00a 54243732 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.13  Fill to elevation -3.40 on PASSIVE side with soil type 4 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 54243732 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 54243732 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.00       2.00a 54243732 

  

Note:      2.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC3                         | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 15   Remove strut or anchor no.1 at elevation -0.10 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  15    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      1.18    -0.000  -4.43E-04      0.0      -0.0          

  2   -0.10      1.65    -0.000  -4.43E-04      0.1       0.0          

  3   -0.15      2.11    -0.000  -4.43E-04      0.2       0.0     -0.0 

  4   -0.28      3.28    -0.000  -4.44E-04      0.6       0.1          

  5   -0.40      4.43     0.000  -4.44E-04      1.1       0.2          

  6   -0.60      6.36     0.000  -4.45E-04      2.1       0.5          

  7   -0.80      8.32     0.000  -4.49E-04      3.6       1.0          

  8   -1.00     10.37     0.000  -4.55E-04      5.5       2.0          

                19.82     0.000  -4.55E-04      5.5       2.0  

  9   -1.20     23.66     0.000  -4.66E-04      9.8       3.5          

 10   -1.40     27.53     0.000  -4.86E-04     14.9       5.9          

 11   -1.58     30.90     0.001  -5.14E-04     20.1       9.0          

 12   -1.75     34.25     0.001  -5.55E-04     25.8      13.0     75.2 

                34.25     0.001  -5.55E-04    -49.4      13.0  

 13   -1.90     37.08     0.001  -5.85E-04    -44.1       6.0          

 14   -2.00     38.96     0.001  -5.93E-04    -40.3       1.8          

 15   -2.20     42.86     0.001  -5.85E-04    -32.1      -5.5          

 16   -2.40     46.77     0.001  -5.50E-04    -23.1     -11.0          

 17   -2.60     50.73     0.001  -4.96E-04    -13.4     -14.7          

 18   -2.80     54.73     0.001  -4.30E-04     -2.8     -16.3          

 19   -3.00     58.80     0.001  -3.62E-04      8.5     -15.8          

 20   -3.20     62.93     0.001  -3.02E-04     20.7     -12.8          

 21   -3.40     67.11     0.001  -2.59E-04     33.7      -7.4          

 22   -3.50     68.70     0.001  -2.47E-04     40.5      -3.7          

                21.49     0.001  -2.47E-04     40.5      -3.7  

 23   -3.60     22.38     0.001  -2.44E-04     42.7       0.4     47.3 

                22.38     0.001  -2.44E-04     -4.6       0.4  

 24   -3.80     24.15     0.002  -2.44E-04      0.0      -0.0          

 At elev.-0.15 Strut force =     -0.0 kN/strut =     -0.0 kN/m run 

 At elev.-1.75 Strut force =     75.2 kN/strut =     75.2 kN/m run 

 At elev.-3.60 Strut force =     47.3 kN/strut =     47.3 kN/m run 



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.15  Remove strut or anchor no.1 at elevation -0.10 

  

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    0.00   Total>   0.00    0.00     37.13     1.18       1.18      5330 

  2   -0.10   Total>   1.60    0.50m    38.73     1.65       1.65      5330 

  3   -0.15   Total>   2.40    0.75m    39.54     2.11       2.11      5330 

  4   -0.28   Total>   4.41    1.38m    41.54     3.28       3.28      5330 

  5   -0.40   Total>   6.43    2.00m    43.56     4.43       4.43      5330 

  6   -0.60   Total>   9.70    3.00m    46.83     6.36       6.36      5330 

  7   -0.80   Total>  13.02    4.00m    50.15     8.32       8.32      5330 

  8   -1.00   Total>  16.38    5.00m    53.52    10.37      10.37      2157 

              Total>  16.38    5.00m   115.42    19.82      19.82      6394 

  9   -1.20   Total>  19.79    6.00m   118.83    23.66      23.66      6394 

 10   -1.40   Total>  23.24    7.00m   122.28    27.53      27.53      6394 

 11   -1.58   Total>  26.27    7.88m   125.31    30.90      30.90      6394 

 12   -1.75   Total>  29.31    8.75m   128.35    34.25      34.25      6394 

 13   -1.90   Total>  31.92    9.50m   130.96    37.08      37.08      6394 

 14   -2.00   Total>  33.66   10.00m   132.70    38.96      38.96      6394 

 15   -2.20   Total>  37.72   11.00m   136.76    42.86      42.86      6394 

 16   -2.40   Total>  41.78   12.00m   140.82    46.77      46.77      6394 

 17   -2.60   Total>  45.82   13.00m   144.86    50.73      50.73      6394 

 18   -2.80   Total>  49.84   14.00m   148.88    54.73      54.73      6394 

 19   -3.00   Total>  53.85   15.00m   152.89    58.80      58.80      6394 

 20   -3.20   Total>  57.83   16.00m   156.87    62.93      62.93      6394 

 21   -3.40   Total>  61.79   17.00m   160.83    67.11      67.11      6394 

 22   -3.50   Total>  63.76   17.50m   162.80    69.20      69.20     24298 

              Total>  63.76   17.50m   237.08    21.99      21.99    146376 

 23   -3.60   Total>  65.83   18.00m   239.15    23.38      23.38    146376 

 24   -3.80   Total>  69.96   19.00m   243.28    26.15      26.15    146376 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00     0.00       0.00a 3.80E+08 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.15  Remove strut or anchor no.1 at elevation -0.10 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 65895734 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 65895734 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.00       2.00a 65895734 

  

Note:      2.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 
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Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       Units: kN,m 

Stage No. 16   Remove strut or anchor no.2 at elevation -1.75 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

  16    0.00   -3.40           More than one strut 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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   

 no.  coord  pressure     disp.   rotation    force   moment    forces  

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

  1    0.00      2.74    -0.000  -1.09E-03      0.0       0.0          

  2   -0.10      2.02    -0.000  -1.09E-03      0.2       0.0          

  3   -0.15      2.09    -0.000  -1.09E-03      0.3       0.0     26.4 

                 2.09    -0.000  -1.09E-03    -26.1       0.0  

  4   -0.28      3.09     0.000  -1.09E-03    -25.8      -3.2          

  5   -0.40      4.09     0.000  -1.08E-03    -25.3      -6.4          

  6   -0.60      5.77     0.000  -1.04E-03    -24.3     -11.4          

  7   -0.80      7.51     0.001  -9.86E-04    -23.0     -16.1          

  8   -1.00      9.36     0.001  -9.08E-04    -21.3     -20.6          

                16.83     0.001  -9.08E-04    -21.3     -20.6  

  9   -1.20     20.21     0.001  -8.13E-04    -17.6     -24.5          

 10   -1.40     23.75     0.001  -7.03E-04    -13.2     -27.5          

 11   -1.58     26.97     0.001  -5.97E-04     -8.8     -29.5          

 12   -1.75     30.30     0.001  -4.86E-04     -3.8     -30.6          

 13   -1.90     33.25     0.001  -3.88E-04      1.0     -30.8          

 14   -2.00     35.27     0.001  -3.24E-04      4.4     -30.5          

 15   -2.20     39.55     0.001  -1.98E-04     11.9     -28.9          

 16   -2.40     43.97     0.002  -8.28E-05     20.3     -25.7          

 17   -2.60     48.50     0.002   1.54E-05     29.5     -20.7          

 18   -2.80     53.11     0.001   8.85E-05     39.7     -13.8          

 19   -3.00     57.77     0.001   1.28E-04     50.7      -4.8          

 20   -3.20     62.44     0.001   1.24E-04     62.8       6.5          

 21   -3.40     67.05     0.001   6.74E-05     75.7      20.4          

             -3524.43     0.001   6.74E-05     75.7      20.4  

 22   -3.50     69.21     0.001   3.49E-05    -97.0      10.3          

                24.54     0.001   3.49E-05    -97.0      10.3  

 23   -3.60     29.41     0.001   2.32E-05    -94.3       0.7    -87.5 

                29.41     0.001   2.32E-05     -6.8       0.7  

 24   -3.80     38.99     0.001   2.16E-05      0.0      -0.0          

 At elev.-0.15 Strut force =     26.4 kN/strut =     26.4 kN/m run 

 At elev.-3.60 Strut force =    -87.5 kN/strut =    -87.5 kN/m run 



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                              (continued) 

Stage No.16  Remove strut or anchor no.2 at elevation -1.75 

  

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    0.00   Total>   0.00    0.00     37.13     2.74       2.74     18226 

  2   -0.10   Total>   1.60    0.50m    38.73     2.02       2.02     18226 

  3   -0.15   Total>   2.40    0.75m    39.54     2.09       2.09      1966 

  4   -0.28   Total>   4.41    1.38m    41.54     3.09       3.09      1966 

  5   -0.40   Total>   6.43    2.00m    43.56     4.09       4.09      1966 

  6   -0.60   Total>   9.70    3.00m    46.83     5.77       5.77      1966 

  7   -0.80   Total>  13.02    4.00m    50.15     7.51       7.51      1966 

  8   -1.00   Total>  16.38    5.00m    53.52     9.36       9.36      1966 

              Total>  16.38    5.00m   115.42    16.83      16.83      5827 

  9   -1.20   Total>  19.79    6.00m   118.83    20.21      20.21      5827 

 10   -1.40   Total>  23.24    7.00m   122.28    23.75      23.75      5827 

 11   -1.58   Total>  26.27    7.88m   125.31    26.97      26.97      5827 

 12   -1.75   Total>  29.31    8.75m   128.35    30.30      30.30      5827 

 13   -1.90   Total>  31.92    9.50m   130.96    33.25      33.25      5827 

 14   -2.00   Total>  33.66   10.00m   132.70    35.27      35.27      5827 

 15   -2.20   Total>  37.72   11.00m   136.76    39.55      39.55      5827 

 16   -2.40   Total>  41.78   12.00m   140.82    43.97      43.97      5827 

 17   -2.60   Total>  45.82   13.00m   144.86    48.50      48.50      5827 

 18   -2.80   Total>  49.84   14.00m   148.88    53.11      53.11      5827 

 19   -3.00   Total>  53.85   15.00m   152.89    57.77      57.77      5827 

 20   -3.20   Total>  57.83   16.00m   156.87    62.44      62.44      5827 

 21   -3.40   Total>  61.79   17.00m   160.83    67.05      67.05      5827 

 22   -3.50   Total>  63.76   17.50m   162.80    69.71      69.71     24260 

              Total>  63.76   17.50m   237.08    25.04      25.04    146147 

 23   -3.60   Total>  65.83   18.00m   239.15    30.41      30.41    146147 

 24   -3.80   Total>  69.96   19.00m   243.28    40.99      40.99    146147 

  

  

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    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2   -0.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3   -0.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4   -0.28    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8   -1.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  9   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 10   -1.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 11   -1.58    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 12   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 13   -1.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 14   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 15   -2.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 16   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 17   -2.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 18   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 19   -3.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 20   -3.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

 21   -3.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

              Total>   0.00    0.00  21046.00  3591.48    3591.48  3.85E+08 

  



Run ID. 17279_SLS_SC3                                       | Sheet No. 

163 Sumatra Road                                            | Date:31-12-2019 
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                                                              (continued) 

Stage No.16  Remove strut or anchor no.2 at elevation -1.75 

  

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   -3.50   Total>   2.20    0.50m 21048.20     0.50       0.50a 65795005 

 23   -3.60   Total>   4.41    1.00m 21050.41     1.00       1.00a 65795005 

 24   -3.80   Total>   8.86    2.00m 21054.86     2.00       2.00a 65795005 

  

Note:      2.00a  Soil pressure at active limit  

         123.45p  Soil pressure at passive limit  

 



SOILS LIMITED                                               | Sheet No. 

Program: WALLAP  Version 6.05  Revision A46.B59.R49         | Job No.   17279 

                             Licensed from GEOSOLVE         | Made by :   DVT 

Data filename/Run ID: 17279_SLS_SC3                         | 

163 Sumatra Road                                            | Date:31-12-2019 

Horizontal Deflection - Scenario SC3 (Case 1 and 2)         | Checked : 

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

                                                       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. =   -3.80     FoS = 1.000    

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

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

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

                               Safety  at elev.          -ation   

   1    0.00    0.00    Cant.  Conditions not suitable for FoS calc. 

   2    0.00    0.00           No analysis at this stage 

   3    0.00    0.00    -0.10  93.125     n/a     -0.18    0.18 

   4    0.00    0.00    -0.10  12.875     n/a     -0.23    0.23 

   5    0.00    0.00           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 = 10.00m 

  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 3.80 from wall                      

                       Passive side 3.00 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    0.00  0.000 -0.000      0     -0      0     -0      0      0      0      0 

  2   -0.10  0.000 -0.000      0      0      0      0      0     -3      0     -4 

  3   -0.15  0.000 -0.000      0     -0      0     -0      0    -26      0    -35 

  4   -0.28  0.000 -0.000      0     -3      0     -4      1    -26      1    -35 

  5   -0.40  0.000 -0.000      0     -6      0     -9      1    -25      1    -34 

  6   -0.60  0.000 -0.000      0    -11      1    -15      2    -24      3    -33 

  7   -0.80  0.001  0.000      1    -16      1    -22      4    -23      5    -31 

  8   -1.00  0.001  0.000      2    -21      3    -28      5    -21      7    -29 

  9   -1.20  0.001  0.000      3    -24      5    -33     10    -18     13    -24 

 10   -1.40  0.001  0.000      6    -28      8    -37     15    -13     20    -18 

 11   -1.58  0.001  0.000      9    -29     12    -40     20     -9     27    -12 

 12   -1.75  0.001  0.000     13    -31     18    -41     26    -49     35    -67 

 13   -1.90  0.001  0.000      6    -31      8    -42      1    -44      1    -60 

 14   -2.00  0.001  0.000      3    -31      5    -41      4    -40      6    -54 

 15   -2.20  0.001  0.000      0    -29      0    -39     12    -32     16    -43 

 16   -2.40  0.002  0.000      0    -26      0    -35     20    -23     27    -31 

 17   -2.60  0.002  0.000      0    -21      0    -28     29    -13     40    -18 

 18   -2.80  0.001  0.000      0    -16      0    -22     40     -3     54     -4 

 19   -3.00  0.001  0.000      0    -16      0    -21     51      0     69      0 

 20   -3.20  0.001  0.000      7    -13      9    -17     63      0     85      0 

 21   -3.40  0.001  0.000     20     -7     27    -10     76      0    102      0 

 22   -3.50  0.001  0.000     10     -4     14     -5     43    -97     59   -131 

 23   -3.60  0.001  0.000      1     -1      1     -1     43    -94     58   -127 

 24   -3.80  0.002  0.000      0     -0      0     -0      0     -0      0     -0 
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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. 

  

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  -1.40     -0  -3.20      0     -0      0  -0.10      0   0.00      0      0 

  2    No calculation at this stage 

  3       0  -0.10     -1  -2.40      0     -1      1  -3.50     -0  -1.40      2     -1 

  4       0  -0.10     -1  -2.40      0     -1      1  -3.50     -0  -1.40      2     -1 

  5    No calculation at this stage 

  6       8  -1.75     -6  -2.80     10     -8     23  -1.75    -27  -1.75     31    -37 

  7       9  -1.75     -6  -2.80     12     -9     24  -1.75    -29  -1.75     32    -39 

  8      10  -1.75     -6  -3.00     13     -9     24  -1.75    -29  -1.75     32    -39 

  9    No calculation at this stage 

 10      13  -1.75    -14  -2.80     17    -18     43  -3.50    -47  -1.75     59    -63 

 11    No calculation at this stage 

 12      13  -1.75    -16  -2.80     18    -22     43  -3.60    -49  -1.75     58    -67 

 13      13  -1.75    -16  -2.80     18    -22     43  -3.60    -49  -1.75     58    -67 

 14    No calculation at this stage 

 15      13  -1.75    -16  -2.80     18    -22     43  -3.60    -49  -1.75     58    -67 

 16      20  -3.40    -31  -1.90     27    -42     76  -3.40    -97  -3.50    102   -131 

  

Maximum and minimum displacement at each stage 

Stage -------- Displacement ---------   Stage description 

 no.  maximum  elev.   minimum  elev.   ----------------- 

          m                m 

  1    0.000   -3.80   -0.000    0.00   Apply surcharge no.1 at elev. 0.00 

  2    No calculation at this stage     Install strut no.1 at elev. -0.10 

  3    0.000   -3.80   -0.000    0.00   Apply surcharge no.2 at elev. 0.00 

  4    0.000   -3.80   -0.000    0.00   Excav. to elev. 0.00 on PASSIVE side 

  5    No calculation at this stage     Install strut no.2 at elev. -1.75 

  6    0.001   -3.80   -0.000    0.00   Excav. to elev. -1.90 on PASSIVE side 

  7    0.001   -3.80   -0.000    0.00   Apply water pressure profile no.1 

  8    0.001   -3.80   -0.000    0.00   Excav. to elev. -1.90 on PASSIVE side 

  9    No calculation at this stage     Install strut no.3 at elev. -3.50 

 10    0.002   -3.80   -0.000    0.00   Excav. to elev. -3.80 on PASSIVE side 

 11    No calculation at this stage     Install strut no.4 at elev. -3.60 

 12    0.002   -3.80   -0.000    0.00   Remove strut no.3 at elev. -3.50 

 13    0.002   -3.80   -0.000    0.00   Fill to elev. -3.40 on PASSIVE side 

 14    No calculation at this stage     Install strut no.5 at elev. -0.15 

 15    0.002   -3.80   -0.000    0.00   Remove strut no.1 at elev. -0.10 

 16    0.002   -2.60   -0.000    0.00   Remove strut no.2 at elev. -1.75 
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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.-0.10             at elev.-1.75             at elev.-3.50      

        --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          0       0        1      ---     ---      ---      ---     ---      --- 

  4          0       0        1      ---     ---      ---      ---     ---      --- 

  6          3       3        4       50      50       68      ---     ---      --- 

  7          2       2        3       52      52       71      ---     ---      --- 

  8          2       2        3       53      53       72      ---     ---      --- 

 10      slack   slack    slack       73      73       98       51      51       69 

 12      slack   slack    slack       75      75      101      ---     ---      --- 

 13      slack   slack    slack       75      75      102      ---     ---      --- 

 15        ---     ---      ---       75      75      102      ---     ---      --- 

  

Stage   ----- Strut no. 4 -----   ----- Strut no. 5 ----- 

 no.         at elev.-3.60             at elev.-0.15      

        --Calculated-- Factored   --Calculated-- Factored 

        kN per  kN per   kN per   kN per  kN per   kN per 

         m run   strut    strut    m run   strut    strut 

 12         48      48       64      ---     ---      --- 

 13         47      47       64      ---     ---      --- 

 15         47      47       64       -0      -0       -0 

 16        -88     -88     -118       26      26       36 

  

  * Indicates that the total force shown is the sum of the force in the 

    strut plus a force applied at the same elevation which may represent 

    temperature load or other forces which are part of the strut load. 

    Force components are listed in the detailed results for individual stages.
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5
Single

11.95 128.58

6

Single

17.88 192.39

7

Single

17.34 186.58

8
Single

12.00 129.12

9

Single

12.90 129.12

10
Single

13.65 138.80

11 Double 19.62 146.87

12 Double 16.95 211.11

Shared Kitchen

(Rooms 5/6)

12.52 134.72

Shared Kitchen

(Rooms 7/8)

12.60 135.58

Shared Kitchen

(Rooms 9/10)

8.70 93.61
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D

D'

B B'

+6.389

A A'

Room 9 ▼

Storage

2.25 Sq.m

+6.110

En-suite

2.30 Sq.m

Room 10

11.22 Sq.m

Room 9

10.50 Sq.m

En-suite

2.20 Sq.m

Stg.

Under

eaves Stg.

Under

eaves Stg.

Under

eaves Stg.

Restricted head

height area

(Only for seating)

Shared kitchen

Room  9/10

 8.70 Sq.m
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ENGINEER'S CONSTRUCTION NOTES 

GENERAL 
To be read in conjunction with all Engineers' drawings 
and method statement and with all architectural and 
services drawings and specifications. Seek instructions in 
the event of any conflict. 
The structural desigos shown are to be set out to suit the 
conditions of the site and existing works if any and the 
Architect's proposals. 
Do not scale - please ask for information. 
Some notes may not apply. 

DEMOLITION AND TEMPORARY WORKS 
Demolition to be carried out in accordance with BS 6187 
and Health and Safety Executive Guidance Notes 
GS291l, 3 and4. 
Openings in existing buildings to be formed according to 
the recommendations of BRE Good Building Guide no. 
20 "Removing Internal Load Bearing Wails in Older 
Dwellings". 
The Contractor is to be responsible for the stability and 
structural integrity of the Works. Design, supply and 
maintain during the execution of the Works all shoring, 
strutting, needling and otber temporary works as may be 
necessary. 
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FOUNDATIONS 
Concrete to foundations to be grade 30. Use sulphate 
resisting cement below d.p.c./d.p.m. if recommended by 
Building Control officer. 
Excavation and filling to be in accordance with BS 
8000:Part I. 

LINTELS 
Lintels in external walls if not specified on tbe drawing 
to be Catoic or similar proprietary pressed steel lintels as 
recommended by their manufacturer for use in the 
particular situation and loading. Bearing as 
recommended by manufacturer (normally 150). 
Internal lintels to be Supreme Concrete Ltd prestressed 
lintels with 150 minimum bearing. 
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MASONRY 
Blocks: 3.5 N lightweight blocks unless noted otherwise, 
to conform with the insulation value specified by the 
Architect. 
Facing bricks to be as specified by the Architect. 
Common bricks to be clay fletton bricks with a 
compressive strength of 20 N/mm2 or more unless 
specified otherwise. 
All new blocks and bricks to be manufactured under 
'special' manufacturing control to BS 5628 :part I : 1992 
clause 27.2.1.2. 
Mottar generally to be one of the following: 
I : I : 5 to 6 cement : lime : sand, or 
I : 4 to 5 masonry cement : sand, or 
I : 5 to 6 cement : sand with plasticizer, 
unless otberwise stated. 
Close cavity with d.p.c. and ties at all openings in cavity 
walls. 

CB 

STEEL FINISHES 
Galvanizing or other fmishes specified to be in 
accordance witb the NSSS section I 0. 

STRAPS 
Walls to be strapped to floors using 30 x 5 galvanized 
mild steel straps at 2,000mm max. centres with noggins 
between joists iftbey run parallel to the wall, and 
packing between last joist and the wall. Strap to be 
hooked type, tomed over a whole block. 
All new wall plates at eaves to be strapped down to walls 
using 30 x 5 galvanized mild steel straps at 2,000mm 
max. centres screwed securely to masonry with four 
50mm no. I 0 screws, and fully nailed to timber. 
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STRUCTURAL STEELWORK 
All steelwork to be in accordance with BS 5950 and the National Structural 
Steelwork Specification. 
Grade S275 structural steel to be BS EN 10025 S275 JR. 
Grade S355 structural steel to be BS EN 10025 S355 JO. 
All members to be grade S275 unless noted otherwise, except for structural 
hollow sections which are generally to he hot formed BS EN 10210 S355 J2H 
or 'Celcius'. Cold formed hollow sections not permitted unless specified as 
such on the drawings. 
Connections: All bolts to be grade 8.8, minimum 16mm diaroeter, in holes 
2mm bigger tban nominal bolt size, unless otberwise stated. 
Welds to be minimum 4mm fillet welds around tbe full perimeter oftbe parts 
to be connected. All welds to be shop welds, but site welds may be used with 
prior agreement of the Engineer and Building Control Officer and may be 
subject to testing at Contractor's expense. 
Double bearos to be bolted together using M16 bolts at 1,500mm max centres 
with steel tube spacers. 
Padstones to be grade 30 concrete. At Contractor's option and with the 
approval of tbe CA and Building Control officer pads tones may be 
constructed from 35N/mm2 engineering bricks and I :3 mottar, in which case 
the height oftbe padstone is to be made at least 50% more than tbat specified. 
Alternatively padstones may be cut carefully using an angle grinder from 
precast lintels of appropriate size. 
Beam bearings on padstones to be full width of padstone if up to l50mm, or 
at least 2/3 of the length of the padstone in the direction of the beam span if 
greater than 150mm, unless otherwise specified on the drawings. 
Fire protection All steel to be protected from fire to 30 minute staodard or as 
specified elsewhere to the satisfaction of theCA and Building Control. 
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REINFORCED CONCRETE 
Blinding concrete to be Desigoated Mix GENl. 
Reinforced concrete to be Desigoated Mix RC35 in 
accordance with BS 8500-2. 
Cover to all steel 40. 
Vibrate concrete to expel all air. 
Top of slabs to be fine-tamped. 
All reinforced concrete work is to be in accordance with 
the requirements ofBS 8110. 
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NEW RAFTERS 150x50 C24 
@400 c/c 

KEY 

COMFLOOR 80 1.2 THICK 
WITH l30MM THICK SLAB, 
WITH A252 MESH AND 
CONCRETE C30. 

DESCRIPTION 

203x203x71 UC 

203x203x46 UC 

152x152x37 UC 

100xl00x6.3 SHS 

COLUMN BELOW 

SCALE 1:50 

STEEL FRAME TO BE CONSTRUCTED 
AT AN EARLY STAGE TO ACT AS 

TEMPORARY SUPPORT TO 
PARTY-WALL AND EXISTING WALLS 

TO BE RETAINED. 
FOUNDATION PADS TO BE 

CONSTRUCTED BELOW FORMATION 
LEVEL TO ALLOW STEEL COLUMNS 

TO BE INSTALLED AND STEEL 
FRAME ERECTED PRIOR TO 

COMMENCEMENT OF GENERAL 
CONSTRUCTION 

KEY 

COMFLOOR 80 1.2 THICK 
WITH 130MM THICK SLAB, 
WITH A252 MESH AND 
CONCRETE C30. 

FIRST FLOOR PLAN 
SCALE 1:50 

STEEL BEAM SCHEDULE 
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STEEL CONECTIONS BY STEEL CONTRACTOR 
RP DESIGNS TO SEE DETAILS BEFORE MANUFACTURING 

IR~ 60kN I Ultiroate shear reaction BS unless otherwise 
stated 

= Timber stud 100x50 C16@ 400 c/c double up joists underneath 
or Metsec steel studwall 
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ENGINEER'S CONSTRUCTION NOTES 

GENERAL 
To be read io conjunction with all Engioeers' drawiogs 
and method statement and with all architectural and 
services drawings and specifications. Seek instructions in 
the event of any conflict. 
The structural designs shown are to be set out to suit the 
conditions of the site and existing works if any and the 
Architect's proposals. 
Do not scale - please ask for ioformation. 
Some notes may not apply. 

DEMOLITION AND TEMPORARY WORKS 
Demolition to be carried out io accordance with BS 6187 
and Health and Safety Executive Guidance Notes 
GS2911, 3 and4. 
Openings in existing buildings to be formed according to 
the recommendations of BRE Good Buildiog Guide no. 
20 "Removiog Internal Load Bearing Wails io Older 
Dwellings". 
The Contractor is to be responsible for the stability and 
structural iotegrity of the Works. Design, supply and 
maiotaio during the execution of the Works all shoring, 
strutting, needling and other temporary works as may be 
necessary. 
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FOUNDATIONS 
Concrete to foundations to be grade 30. Use sulphate 
resisting cement below d.p.c./d.p.m. if recommended by 
Building Control officer. 
Excavation and filling to be io accordance with BS 
8000:Part I. 

LINTELS 
Lintels io external walls if not specified on the drawiog 
to be Catnic or similar proprietary pressed steelliotels as 
reconnnended by their manufacturer for use io the 
particular situation and loadiog. Beariog as 
reconnnended by manufacturer (normally !50). 
Intemalliotels to be Supreme Concrete Ltd prestressed 
lintels with 150 minimum beariog. 
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SECOND FLOOR PLAN 
SCALE 1:50 

COMFLOOR 80 1 .2 THICK 
WITH 130MM THICK SLAB, 
WITH A252 MESH AND 
CONCRETE C30. 
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STEEL FRAME TO BE CONSTRUCTED 
AT AN EARLY STAGE TO ACT AS 

TEMPORARY SUPPORT TO 
PARTY-WALL AND EXISTING WALLS 

TO BE RETAINED. 
FOUNDATION PADS TO BE 

CONSTRUCTED BEWW FORMATION 
LEVEL TO ALLOW STEEL COLUMNS 

TO BE INSTALLED AND STEEL 
FRAME ERECTED PRIOR TO 

COMMENCEMENT OF GENERAL 
CONSTRUCTION 
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MASONRY 
Blocks: 3.5 N lightweight blocks uoless noted otherwise, 
to conform with the iosulation value specified by the 
Architect. 
Faciog bricks to be as specified by the Architect. 
Connnon bricks to be clay fletton bricks with a 
compressive strength of 20 N/mm2 or more uoless 
specified otherwise. 
All new blocks and bricks to be manufactured under 
'special' manufacturing control to BS 5628 :part I : 1992 
clause 27.2.1.2. 
Mortar generally to be one of the followiog: 
I : I : 5 to 6 cement : lime : sand, or 
I : 4 to 5 masonry cement : sand, or 
I : 5 to 6 cement : sand with plasticizer, 
unless otherwise stated. 
Close cavity with d.p.c. and ties at all openings io cavity 
walls. 
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STEEL FINISHES 
Galvauiziog or other fmishes specified to be in 
accordance with the NSSS section I 0. 

STRAPS 
Walls to be strapped to floors using 30 x 5 galvanized 
mild steel straps at 2,000mm max. centres with noggios 
between joists if they nm parallel to the wall, and 
packiog between last joist and the wall. Strap to be 
hooked type, torned over a whole block. 
All new wall plates at eaves to be strapped down to walls 
usiog 30 x 5 galvanized mild steel straps at 2,000nnn 
max. centres screwed securely to masonry with four 
50mm no. I 0 screws, and fully nailed to timber. 
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STEEL BEAM SCHEDULE 

SIZE COMMENTS 
200x100xl0 RHS + Plate underneath 

203x133UB 30 Gr 355 Plate underneath 

203x203UC 71 Gr 355 Plate underneath 

203x203UC 46 Gr 355 Plate underneath 

203x203UC 52 Gr 355 Plate underneath 

203x203UC 46 Gr 355 

203x133UB 30 Gr 355 
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Timber floor, 

Double up 
rafters around 
Velux windows 

Joists 50x200 @ 400 c/c, C24, 
estimated load 2.32kN/m'. 
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STEEL CONECTIONS BY STEEL CONTRACTOR 
RP DESIGNS TO SEE DETAILS BEFORE MANUFACTURING 

IR= 60kN I Ultimate shear reaction BS uoless otherwise 
stated 

= Timber stud 100x50 C16@ 400 c/c double up joists underneath 
or Metsec steel studwall 
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STRUCTIIRAL STEELWORK 
All steelwork to be io accordance with BS 5950 and the National Structural 
Steelwork Specification. 
Grade S275 structural steel to be BS EN 10025 S275 JR. 
Grade 8355 structural steel to be BS EN 10025 S355 JO. 
All members to be grade S275 unless noted otherwise, except for structural 
hollow sections which are generally to be hot formed BS EN 10210 S355 J2H 
or 'Celcius'. Cold formed hollow sections not permitted uoless specified as 
such on the drawings. . 
Connections: All bolts to be grade 8.8, minimum 16nnn diameter, m holes 
2mm bigger than nominal bolt size, unless otherwise stated. 
Welds to be mioirnum 4mm fillet welds around the full perimeter of the parts 
to be connected. All welds to be shop welda, but site welds may be used with 
prior agreement of the Engioeer and Buildiog Control Officer and may be 
subject to testiog at Contractor's expense. 
Double beams to be bolted together using Ml6 bolts at 1,500mm max centres 
with steel tobe spacers. 
Padstones to be grade 30 concrete. At Contractor's option and with the 
approval of the CA and Buildiog Control officer pads tones may be . 
constructed from 35N/mm2 engioeering bricks and 1 :3 mortar, in which case 
the height of the padstone is to be made at least 50% more than that specified. 
Alternatively padstones may be cut carefully usiog an angle grioder from 
precast lintels of appropriate size. 
Beam bearings on padstones to be full width of padatone if up to 150mrn, ~r 
at least 2/3 of the length of the padstone in the direction of the beam span 
greater than 150mm, unless otherwise specified on the drawiogs. .....-!J......,.,. 
Fire protection All steel to be protected from fire to 30 minute stan.::.Jr..;:oO;I'llsii;;~t 
specified elsewhere to the satisfaction of the CA and Buildiog Contr -1870/03 

:il.fl=II -.- c 
BEAM: 203 UC46 t' AM· 203 UL'It 

r-
.,., .,., ...., 

c:J 
-.....,_ !5 ....... 

<::::::: "' ....... 
~ ...., 
0 
';j ...., 

Donner face 0 

"' 

~ g 

I~ § 

...1 

STRUCTURAL TIMBER 
All timber grade C 16 uoless otherwise stated. 
Multiple members to be bolted together using M12 bolts at 800 max centres, 50 alternately 
from top and bottom, with 50mm plate washers both sides. 
Joists may be notched over bearing, maximum depth of notch 113 joist depth uoless 
otherwise specified on the drawiog. . 
Provide solid blocking to joists at beariogs unless built io to masonry, and one row at rmd 
span for spans between 2,500mm and 4,500mm, or two rows equally spaced for spans 
greater than 4,500mm. Blocking to be 50mm x min. 3/4 joist depth or use an approved 
purpose made proprietary braciog system. 
Notches in joists to be no deeper than 1/8 joist depth, and should not be closer to the 
support than 0.07 of the span, nor further away than 0.25 of the span. . . 
Holes io joists should be no greater in diameter than 1/4 the depth of the JOist, should be 
drilled at the middle of the joist depth, and should be at least 3 diameters (centre to centre) 
apart, and should only be located between 1/4 and 2/5 of the span from the support. 
Joist hangers for masonry support should be of the hooked restramt type (or proVIde 
separate straps as specified) and of the correct size. Timber to timber conne_ctwns to be 
made using correct size steel hangers. All steel connectors must be fully natled mall 
available holes using the manufacturer's recommended nails e.g. 30mm square twisted 
sherardized nails. 
Stods in load bearing stodwork to be 100 x 50 C16 studs at 400 max centres, 50 x 100 C16 
head and foot plates and noggins at max 1200 vertical centres to suit plasterboard size. 
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ROOF PLAN 
SCALE 1:50 

FOR WALL POSffiON PLEASE REFER TO ARCHITECT 
DRAWTKG8 . 

( ) -BEA\tS TO HAVE A MOMEN'T CONNECTION 15kNM 
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DESCRIPTION 

203x203x71 UC 

203x203x46 UC 

152x152x37 UC 

100x100x6.3 SHS 

COLUMN BELOW 

FOR WALL POSffiON PLEASE REFER TO ARCHITECI' 

DRAWINGS. 

( ) -BEAMS TO HAVE A MOMENT CONNECTIO~ 25kNm. 
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ENGINEER'S CONSTRUCTION NOTES 

GENERAL 
To be read in conjunction with all Engineers' drawings 
and method statement and with all architectural and 
services drawings and specifications. Seek instructions in 
the event of any conflict. 
The structoral designs shown are to be set out to suit the 
conditions of the site and existing works if any and the 
Architect's proposals. 
Do not scale - please ask for information. 
Some notes may not apply. 

DEMOLITION AND TEMPORARY WORKS 
Demoiition to be carried out in accordance with BS 6187 
and Health and Safety Executive Guidance Notes 
GS29/I, 3 and4. 
Openings in existing buildings to be formed according to 
the recommendations of BRE Good Building Guide no. 
20 "Removing Internal Load Bearing Wails in Older 
Dwel1ings11 • 

The Contractor is to be responsible for the ·stability and 
structoral integrity of the Works. Design, supply and 
maintain during the execution of the Works all shoring, 
strutting, needling and other temporary works as may be 
necessary. 

BEAM: 260 X 90 PFC 

±0 

BEAM: 260 X 90 PFC 

BEAM: 260 X 90 PFC 

STEEL FRAME TO BE CONSTRUCTED 
AT AN EARLY STAGE TO ACT AS 

TEMPORARY SUPPORT TO 
PARTY-WALLAND EXISTING WALLS 

TO BE RETAINED. 
FOUNDATION PADS TO BE 

CONSTRUCTED BELOW FORMATION 
LEVEL TO ALLOW STEEL COLUMNS 

TO BE INSTALLED AND STEEL 
FRAME ERECTED PRIOR TO 

COMMENCEMENT OF GENERAL 
CONSTRUCTION 

FOUNDATIONS 
Concrete to foundations to be grade 30. Use sulphate 
resisting cement below d.p.c./d.p.m. if recommended by 
Building Control officer. 
Excavation and filling to be in accordance with BS 
8000:Part I. 

LINTELS 
Lintels in external walls if not specified on the drawing 
to be Catnic or similar proprietary pressed steel lintels as 
recommended by their manufacturer for use in the 
particular situation and loading. Bearing as 
recommended by manufacturer (normally 150). 
Internal lintels to be Supreme Concrete Ltd prestressed 
lintels with 150 minimum bearing. 

MASONRY 
Blocks: 3.5 N lightweight blocks unless noted otherwise, 
to conform with the insulation value specified by the 
Architect 
Facing bricks to be as specified by the Architect. 
Common bricks to be clay fletton bricks with a 
compressive strength of 20 N/mm2 or more unless 
specified otherwise. 
All new blocks and bricks to be manufactured under 
'special' manufacturing control to BS 5628 :part I : 1992 
clause 27.2.1.2. 
Mortar generally to be one of the following:. 
1 : 1 : 5 to 6 cement : lime : sand, or 
I : 4 to 5 masonry cement : sand, or 
I : 5 to 6 cement : sand with plasticizer, 
unless otherwise stated. 
Close cavity with d.p.c. and ties at all openings in cavity 
walls. 

BEAM: 260 X 90 PFC 

SECTION A-A 
SCALE 1:50 

STEEL FlNISHES 
Galvanizing or other fmishes specified to be in 
accordance with the NSSS section 10. 

STRAPS 
Walls to be strapped to floors using 30 x 5 galvanized 
mild steel straps at 2,000mm max. centres with noggins 
between joists if they run parallel tn the wall, and 
packing between last joist and the wall. Strap to be 
hooked type, turned over a whole block. 
All new wall plates at eaves to be strapped down to walls 
using 30 x 5 galvanized mild steel straps at 2,000mm 
max. centres screwed securely to masonry with four 
50mm no. I 0 screws, and fully nailed to timber. 

0 
0 

"' 

300 

Base-Plate 300 x 300 x 20 mm (14 kg) 
With 4 No. 24 mm boles 

For 20 nnn Grade 8.8 Bolts. 

C30----.... 

END 
DIAPHRAGM. 

CONCRETE. 

A252 --~i;-""'~~iy"' 
MESH. 

COMFLOR 80, ______j/ 
1.2MM 

THICK. 

STRUCTURAL STEELWORK 
All steelwork to be in accordance with BS 5950 and the National Structural 
Steelwork Specification. 
Grade S275 structural steel to be BS EN 10025 S275 JR. 
Grade S355 structural steel to be BS EN 10025 S355 JO. 
All members to be grade S275 unless noted otherwise, except for structoral 
hollow sections which are generally to be hot formed BS EN 10210 S355 J2H 
or 'Celcius'. Cold formed hollow sections not permitted unless specified as 
such on the drawings. 
Connections: All bolts to be grade 8.8, minimum 16mm diameter, in holes 
2mm bigger than nominal bolt size, unless otherwise stated. 
Welds to be minimum 4mm fillet welds around the full perimeter of the parts 
to be connected. All welds to be shop welds, but site welds may be used with 
prior agreement of the Engineer and Building Control Officer and may be 
subject to testing at Contractor's expense. 
Double beams to be bolted together using Ml6 bolts at 1,500mm max centres 
with steel tobe spacers. 
Padstones to be grade 30 concrete. At Contractor's option and with the 
approval ofthe CA and Building Control officer padstones may be 
constructed from 35N/mm2 engineering bricks and 1 :3 mortar, in which case 
the height of the padstone is to be made at least 50% more than that specified. 
Alternatively padstones may be cut carefully using an angle grinder from 
precast lintels of appropriate size. 
Beam bearings on padstones to be full width of pads tone if up to 150mm, or 
at least 2/3 of the length of the padstone in the direction of the beam span if 
greater than 150mm, unless otherwise specified on the drawings. 
Fire protection All steel to be protected from lire to 30 minute standard or as 
specified elsewhere to the satisfaction of theCA and Building Control. 

203x203 UC 71 [S355] 

6!\v 

9 . 20grout 

Jl'50 

Washers ?Ox 70 x 15 nnn thick with50 .mm Void 
All Plates S 275 

BASEPLATE 
Scale 1:10@Al 

Mf6 BOLTS@ 300 
C/C, 

~--- MEMBERS SHOP 
BO TED. .. 

.. . 
0 

"' -
'----- 200Xl OOX12 ANGLE 

...__ ___ 203 uc 

TYPICAL INTERNAL 
PRIMARY BEAM 
Scale l:lO@AI 

ComF!or 60, l.lmm thick. 

Ml6 Bolts@ 300 c/c, _ _/ 
members shop bolted. 

C30 Concrete. 

'----150x100x10 Angle 

'------203xl33x25 UB 

TYPICAL INTERNAL 
SECONDARY BEAM 
Scale 1: I O@Al 

REINFORCED CONCRETE 
Blinding concrete to be Desigoated Mix GEN I. 
Reinforced concrete to be Desigoated Mix RC35 in 
accordance with BS 8500-2. 
Cover to all steel 40. 
Vibrate concrete to expel all air. 
Top of slabs to be fine-tamped. 
All reinforced concrete work is to be in accordance with 
the requirements ofBS 8110. 

STRUCTURAL TIMBER 
All timber grade C16 unless otherwise stated. 
Multiple members to be bolted together using M12 bolts at 800 max centres, 50 alternately 
from top and bottom, with 50mm plate washers both sides. 
Joists may be notched over bearing, maximum depth of noteh 1/3 joist depth unless 
otherwise specified on the drawing. 
Provide solid blocking to joists at bearings unless built in to masonry, and one row at mid 
span for spans between 2,500mm and 4,500mm, or two rows equally spaced for spans 
greater than 4,500mm. Blocking to he 50mm x min. 3/4 joist depth or use an approved 
purpose made proprietary bracing system. 
Notches in joists to be no deeper than 1/8 joist depth, and should not be closer to the 
support than 0.07 of the span, nor further away than 0.25 of the span. 
Holes in joists should be no greater in diameter than 1/4 the depth of the joist, should be 
drilled at the middle of the joist depth, and should be at least 3 diameters (centre to centre) 
apart, and should only be located between 114 and 2/5 of the span from the support. 
Joist hangers for masonry support should be of the hooked restraint type (or provide 
separate straps as specified) and of the correct size. Timber to timber connections to be 
made using correct size steel hangers. All steel connectors must be fully nailed in all 
available holes using the manufacturer's recnmmended nails e.g. 30mm square twisted 
sherardized nails. 
Stods in load bearing stodwork to be 100 x 50 Cl6 stods at 400 max centres, 50 x 100 C16 
head and foot plates and noggins at max. 1200 vertical centres to suit plasterboard size. 

ComFlor 60, l.lmm thick. 

Ml6 Bolts@ 300 c/.,_ __ ~ 
members shop bolted. 

203x133x25 UB ----~~= 

ComFlor 60, l.lmm thick. 

203x203x46 uc:----.c::='-'== 

..d"' . 

C30 Concrete . 

A252mesh. ... 
'4 . ~ . 

'----150x100xl0 Angle 

'-----End diaphragm. 

C30 Concrete. 

'------'-- 200xl00xl2Angle 

'------ End diaphragm 
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EXCAVATION FOR REINFORCED CONCRETE RErAINil'IG WALLS 

LWORilJ!',G IN STBJP!l M)T EXC!iliiJL'I(I lM ln_'fG EXC.AVATb 10 
ll.EQU!Rlill IlliPTH.ADJACENT IDUS':rL'IG STRUCTURE. 

2,('-AS'T '<RW CONCRIITE RASR AND ALLOW 24 KOURS TO CUR!i, 
STARTI!R BARS TO HXTEND 40d ABOVE BASE FQll LAPPING 
PURPOSLS (SH.b DEl'AILS t"ORHAR SIZ.IlS). 

l.VHRTICAL & HORIZONTAL RRrN!iORCI!MRNT TO llH CONST"RUCTHD 
lN ACCORIMNCE WITH DES:!GN INFOli.MATION A..'ID ANY 
llllwtur.CEMTINT SCIIIIDULI'SPROVID!JD BYTIIB ENGThliDR. 

4.SHUTIERING & PROPPING TO BE DESIGNED BY CONTRACfOR. 

S.('.AS"T '<RW CONCRR"Til WALL RN"SUR!NG <JROUNO BEHJND NEW 
FOUNDATIO'< &. WALL IS "L"I.LY BACRFIU.Jm AND COM!'ACTIIO. 
CIIIiCK: AT RllGU.AR Th"TTIRVALS TO E~URE TillS DURING 
CONSTRt..CTION. 

6.NEV.Il1l hXCAVATE TWO ADJACENT STRIPS WJTHOUT ALLOWING l 
DAYS BETWEEN OPERATIOO!S. 

7.wm;N ADJACINI" SIIC"ITQliiS ARII OPHNED UP TRE EXPOSRD 
CONCRIJTIJ SURFACES SIIOULD IJ!l TIKIROUGIILY CLilANiiD OF All 
LOOS!J MATERIAL .t SCADIJLliD TO FORM A GOOD KllY. 

S.MJ. REA!IONABLE CARE IS TO BE 'JhKEN TO PRllVEN"I DIJURlB!I TO 
PERSOl'.""S WORKING "'lllAR llX1'()SFD BARS l!TC. (THREADRD 
COUPLI!RS WOULD BE SUITADLIJ~ 

9 . .ALL NEW CONCRlll"E BELOW GROUND TO BE SULPHATE RESISTING 
CEMENT CONC. GRIIDE]j. 

10. TRIAL MT TO BE EXCAVATIIDTO CO'<FIRM RXISTANC!l OF ANY 
l!XInDIG miWCTIJRII. 

II REINFORCEMENT SHALL BE TO BS.8ll0 WITH MAll' BARS TO BE 
GRADE 460 (ffiGHYIEI.D~ 

12. READY MIX CONCRETE MUST BE OBTAINED "FROM A PLANT 
TIIAT IIOLDS A CURRliNI CERTIFlCATE OF ACCREDJTATION WIDilR 
TIIIi QUALITY SCIIIlM!l ~ORRllADY MIX CO:I'o-cRI!Tll 

13 ~0 CONCRETE IS TO BE PLACED Wlii!N THE AMBIEN"I AIR 
TEMPERA"lU!E IS LESS THAN S DEGREES C. 

REINFORCED CONCRETE NOTES 

l. AllD~10Bl!VIllUI'I!IDONSll1l. 

2 READ IN CONJL"NCTI~ WlTH ARCHITECT'S 
DRAWINGS. 

;. 
~I'ORCii!.J CONCJJ.llTll illlAM 'IO 1.\l> CASI 
IN GRADE J! Nlmm2 CONCRETE AND REINFORCED 
IN ACCORDANCE Wl1H DESIGN INFORMATION AND 
REINFORCEMENT SCHEDULES, PROVIDED BY TilE 
I!N(i-lNFl!IR - MTN' CllMm.T CONTHI'IT lln kg/m2 . 

4 !UiADY MIX CONCIW1'.1l N.L:S'r !Jil OlriAL'IIlD 
FROM A PLMI, WHICH HOLDS A CLlillENT CERTII'ICAl'E 
OF ACCREDITATION UNDER 'JHE QUAIJTY SCHEME FOR 
READY MIX CONCRETE. 

5. NOCONCRRI"E IS 10BEI'LACEDWHHNTIIE 
AMU~T AlR "IllME'IiRA"IUIW IS lbSS UlAN 50 C. 

fi. REINFORCEMENT ffiiAll. BE: (TO BS SILO) 

7. PLAD! BARS (i.e. Ul'o"XS) TO DS 4449, CRADil 
250 {MILD STEBL). 

8. AllOTIIERMAINBAR!l'JOBEGRADE461l 
[RI"GH YTF.LD). 

9. !UiU•U<ORCllMllN"I "IO U!J l'!X!JD Al.J.llQUAlhL Y 
CSING TYll'IG WIRE OR STEEL CLIPS. 

10. CONCRETE COVER TOBEMIN3SmmCOVER, 
t."NLI!SS ST ATIID OTifllRW!Sil ON DRAWNG. 

ll. UNL!JSSNOTilll O"ILllliJ.WISllOI' DRAWINGS, 
ALL REINFORCEMENT IS TO BE LAPPED 4Dd 
(WHERE dl!l THE DIAMIITER 01' TilE LARGER BAR). 

12. AT TillS ~OU:WATIONDEPTII, TRilllli.OOTS 
AlW "IO UllllXI'i£TllD. SWI.D DllSIGNJ!D Wl"lll ULJS 
COl'."SIDERATION. 

13. AllWORKSTOBEAPPROVEDBYTIIE 
BUilDING CON"IROL OmCER. 

14. ALLWAT.lllU'ROOL•INGANDDRAlNAGilTO 
Ali.Cllll"J!Cl"'S SPllC.IL·ICATION. 

IS. NOWORKISTOCOMME."'ICEONSITEPRIOR 
TO BUILDING CO::-ITROL APPROVAL OF 
STRUCI"URAL DllTAII$. 
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UNERPIN 

STAGE 1.- MIDDLE FRAME INSTALLING 

SEQUENCE 
I NT ALL INTER 150 X 100 RHS POST ON PAD 
INTLL CORNER COLUMNS ON NEW PAD 
I NT ALL NEW 203 BEAMS ABOVE 
REMOVE TEMP POST INLINE OF FRAME 
INSTALL MID 203 UC COLUMN ON PAD 
COMPLETE UNDERPIN. 

/ I 1. I 3.1 s.l 2. I 4. I 1. I 3. I s. I / UNERP~ 

~-~~~-~~--~~-~~---~~-~I-~1--J 

FOUNDATION PLAN 

Scale 1:50@ A1 & 1:100@ A3 

2. 

z 
g; 
UJ z 
::> 

SEQUEI'\CE OF DNDEltl'IMiiNG 

I. WORKING IN STRIPS NO"I I!XCEEDING IM l.ONG EXCAVATE TO 
RF.QtliRHD DEPm mTNF.ATII EXISTING FOOT"!N(}. 

2.LI.ACll. AWAY "10 PROVWll LllVl!L SOI'I'I"I" "IO liXISliNG .DruCK 
L·OO"IING AND UIOR.OUGLLL Y CJ..llAN l.ll>l'ORll UNLllllU'INI\ING 

3.CAST NEW CO~"CRETE TO WITHIN 7Smm OF SOFFIT OF EXI!r!Tro 
HXYfiNGA..'IDALWW24HOURSTOCURE. 

4. RAM IN DRY PACK MORTAR BETWEEN "too"RW Al\U EXISTING 
L·OO"I"INGS. 

~.NEVER EXCAVATE TWO ADJAC!!:'IT STRIPS WITHOIIT ALLOWING 3 
DAYS FROM TIM!! OF DRY PACKING. 

6.WHEN ADJAClll'-T SECTiro;S ARE OPENED UP TilE EXPOSED 
CONCRETE SURFACES SHOCLD BE TIIOROUGEIL Y CLEANED OF ALL 
LOOS!> M.A"l"llRJhL AND SCRAll.DLllD 10 fORM A GOOD Kl>Y. 

7 .IJ'ffiHRPIJ\""Ni?'IG TO BR 15nOmm WIDE C~"LRSS NOTED OTHERWISF~ 

8.All. ~W Cro!CRETE BELOW GROUND TO BE SULPHA"JE RES!STL'!G 
CEMENT CONC. GRADE 35. 

9.0RY PACK.- 3: I iihNOChMHNl" 

10. wm;N LOWHRTh"UI1LOORS 1?\" BASRMJ!NTS, ALL WALLS "MUST BH 
lJ:'IDI!II.PTh"NEDREFOREDIGGINGOlrrFLOOH.. 

11. CONTRACTOR TO CAREFJ.."LLY INSPECT ALL l!XISTING MASONRY 
PRIOR TO UNDERPINNING EACH llAY .11\ !JhQUbNCH. REFOJI.T A..'IY 
A..'IOMAL!b~ "Jl) llNGLN!lliR !'OR ADV.LCE A..'ID RhASSESSMH.'IT 01' 
SCHHMH. 

12. UNDIJRPIX'ID;(l SllCTIONS TO DE CAST IN NUMERJCAL ORDITR. 
Siill FOL"NDATION PLAN FOR DETAILS. 

13. TA.'IIUJ'iG .RllQUIRlill, U) CONTRACTORS SPECIHCA110N. ALL 
OTHER WATERPROOFIKG hND DRAINAGE TO ARCHITECTS 
Sl'llCITICATION. 

EXCAVATION FOR REINFORCED CONCRETE RETAINING WALLS 

l. WORIUNG IN STR!I'S 1\0"I ~DING 1M LOI'O l:IXCAVAT!l "IO 
REQUIRED DI!PlH ADJACENT EXISTING STRUCIURE. 

2.CAST ~llW CONCRETE BASE A..'ID ALLOW 24 HOURS TO CUtE. 
STARTER BARS TO EX1"IND 40d ABOVE BASE FOR LAPPING 
PUIU'OSIJS (Slll! Din"AILS I'ORIMR SW.S~ 

~.VRRTICAL ol HORTZQNTAL RRI'IFORCJ!MJ!NT TO BR QON;rJ"Rl;CfRD 
IN ACCORDAl\-cE WfTII DESIGN I'IFORMA"IIOI' AND ANY 
RED."FORCEMENT SCHEDULES PROVIDliO BY THE E-..;OINEER. 

4.SHU"!Tlll:UNG & PROPPING "!l) Wl DllS.LGNilD In" CONUtACTOll. 

5.C.-\ST ?\"RW CO'ICRFTF: WALL HNSIIRTNG GROUND BJiHIND 'IT!W 
FOUNDATION & WALL TS FULLY BACKFrLLHD AND COMPACTRD 
CHECK: AT REGULAR INTERVALS TO ENSURE TlllS OUIUNl.} 
CONSTRUCTION. 

6 . .\IEVER llXCAVATil T\\10 1\DJACil.\/"f ST.RJPS \\1111i01.H ALWWING 3 
DAYS llli"IW!lli.'l OPNtATJO!'."S. 

'i.Wlii!N ADJACID.T SEGTIO.\IS ARE OPENED UP TilE EXPOSED 
CONCR!ITE SURFACES S!IOL"LD BE TI!OROUGIILY CLM..'IIJD OF All 
LOOSE MATERIAL .t SCABBLED TO FORM A 0000 KEY. 

8.ALL H.E!tSONAHLll CAR.b JS TO Db TAKEN Jl) PREVhliT JNJUlllliS "IO 
PERSONS WORKING "too""EAR EXPOSED RA"RS ETC. (THREADJiD 
COUPLERS WOU.D BE SUITABLE). 

~.ALL NEW OONCillll"ll BilLOW GROU.\10 10 llli SULPHATE RH&!STING 
CEMHNTCONC GRAIJE3S 

10. TRIAL PIT TOllll EXCAVA"Tl'.D TO CONFIRM EXIS"TANCE 0" ANY 
EXISTING STRUCI"URll. 

ll REINFORCEMENT ffiiAll. BE TO BS-!IllO WTIHMAIN BARS TO BE 
GRAIJE461l(HIGH YlbLD) 

12. RF.ADV MIX CONCRR"Tl'. MT.."ST llH OBTAINED FROM A PLANT 
TIIAT HOLDS A CURlill'IT CITRT!flCATil 0~ ACCREDITATION IDoLIIiR 
THE QUM.JTY SCHEME FOR READY MIX CONCRETE. 

ll NOCONCRETEJS"ll) llEI'LAC!lOWilHN TllliAMil!lll\T AlR 
'JI!MPE.RATIIRE IS LESS THAN 5 DEGREES C 

SEQUI:ri"CE Or UNDEltl'INl'iiNG 

l.WORKI.\IG IN STRIPS NO"I EXCEEDING 1M LOl'."U EXCAVATE TO 
REQUIRED DEYIH BENEATII EXISTING FOOTING. 

2.HACK AWAY TO PROVIDE LEVEL SOFFIT TO EXISTING BRICK 
FOOTING AND TIIOROUGHL Y CLEAN BEFORE UNDI!Rl'Imo"lNG. 

l.CASI." 1\IJW CONCIWT!l ll:J Wm!L'I 'i~ 01' SOL•L•II" 01• .llXLSTL'IC 
FOOTING A. 'ill ALLOW 24 HOURS TO CURE 

4. RAM IN DRY PACK. MORTAR BETWEEN NEW AND EXI!r!Tro 

'"""""' 
5.1\llVllR llX.C.A\IATlll"WO ADJACI>Nl S"IRIPS WL"IIJ.OUT ALLOWING l 

DAYS !'ROM "ILMIJ 01• DRY PACJWIG. 

6. WHID! ADJACENT 5ECTIONS ARE OPENED UP TilE EXPOSED 
CONCRETE SUli.FACES SHOULD BE TIIOROUGEIL Y CLEANED OF ALL 
LOOSE MATERIAL AND SCRABBLED TO FORM A GOOD KEY. 

7.l;NDllRPIN.\IJNC "IO D!! l500mm WWIJ UNLilSS .\IO"IliD O"Illl>RWIS!i 

KALL 'IT!W CONCRIITH BRUJW GROUND TO BR SULPHA Til RRSISTING 
CEME..'IT CO.\IC. GRADE 35 

9.0RY PACK:- 3: I SMUCEMENT. 

10. WllHN LOWIJIUNG i'LOOB.S L'l IJASllMENl"S. ALL WALJ..S Ml$1" Wl 
CNDERI'TN.\f]jD BEFORR DTGOTNGOUf JiLOOR . 

II. Cro!T"RAC"i"OH. TO CAREFULLY INSPECT ALL EXJSTING MASONRY 
PRIOR TO UNDI!Rl'ImolNG EACH BAY Th" SEQUENCE. REPOll'J A..W 
ANOMALIES TO E..'IGD."l!ER FOR ADVICE A..'ID li.RASSESSMENT OF 

-~ 
l:l. "(."NDHR1'1.\f.\fJJ'iG SRCTIONS TO BE CAST Th. "t<."UMERICAL ORDER. 

SEE "OT.NDA TTON" PLAN FOR DETA!lA 

13. TA.'IKL'IC REQLlRIJD, TO CONTRACTORS SPilCIFlCATION. ALL 
OTIIER WATBRPROOE'Th"U AND DRAINAGE TO ARCHITECTS 
~P.hC!l'ICAl101\ 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

FOUNDATION PLAN 

-~' ~ch'tJrd Sc. nre, lcild:::-1r 
-21: ~'2C:' ;,:,':; .--,.-,- ::-. .1 

,-, I'Jie Lre -~~~.]~,~ 
-21" :/~0-;3';~? 1:,:,:3 -Jx: 
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STAGE 1.- MIDDLE FRAME INSTALLING 

SEQUENCE 
I NT ALL INTER 150 X 100 RHS POST ON PAD 
INTLL CORNER COLUMNS ON NEW PAD 
I NT ALL NEW 203 BEAMS ABOVE 
REMOVE TEMP POST INLINE OF FRAME 
INSTALL MID 203 UC COLUMN ON PAD 
COMPLETE UNDERPIN. 

II 

lo 
I' 203 x 203 UC 52 - B15 

BASEMENT FLOOR PLAN 

(Showing Floor Structure above.) 

Scale 1:50@ A1 & 1:100@ A3 
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203 X 203 UC 46 - B9 
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I. WORKING IN STRII'S :-.lOT BXC!!BDING IM WNG l!XCA Y ATE TO 
REQUIRED DEPTII ADJACE!>"f BXI!ITING STRUCTIJRE. 

2.CAST NEW CONCRETE BASE AJI,U AllOW 24 HOURS W CURE. 
:!IAIUllll BARS TO .l!XI"~D 4<ld AJJOVJ> DASJ; 110R L.Al'£'11'0 
l'lJRPOSl!S (SEE Dl!TAILSFORBAR SIZES). 

3.VHRTICAL & 'A"OR!ZOJI,"TAL RI!INFORCEMID."'T TO BE COJI,"SrRUcrno 
IN ACCORDANCE WITH DESIGN INFORMATION AND .ANY 
K!>INI.'ORC!!Mll!'fr SClll!DliLllS PROV!D!ID D~ Ulli liNCLX.l!JlR. 

4.SHDTTERING & PROPPING TO BE DESIGNED 8Y CONTRACfOR 

S.CAST NEW C<JNCRErn WALL ENSIJIUN{]- GROC?o.TI BEIDND r.mv 
FOUNDATION 11< WAll IS FI.:LLY BACKFILLED J.Nil COMPACTilD. 
CHECK AT RHGUI.AR NI'ERYALS TO ENSURE THIS IlURING 
~snu;cuoN. 

6.NEVER EXCAVATE TWO ADJACENT STRIPS WfiH(){.T ALLOWThU J 
DAYS BETWEEN OPERATIONS. 

7.WHEN ADJACENT SllCTIONS ARB Ol'llNED {.1' THE EXI'OSED 
CQNCRBTB SURFACES SHOUlD BE THOROUGHLY CLI!ANED OF AlL 
LOOSI> MKIJ:lRL\L & SCAW!LI>D 10 l'ORM A GOOD IU>Y. 

KALL REA'l(Th-ABLJi CARETS TO BE TAKRKTO PR!!VENT INJURIES TO 
PERSQ';S WORKII'.U NEAR EXPOSED BARS ETC. (TliREADED 
OOUE'UJRS WOULD llli SUITAIJLJ>). 

9.ALL 1\"l!W CQII.TRETE BELOW GROUND TO BE SULI'HATE RESISTING 
CEMENT CONC. GRADE ~3. 

10. TRIAL l'IT TO BE EXCAVATED TO CONFIRM EXISTANCE OF ANY 
EXISTING STRUCTURE. 

11. RbL'I.1'0R.CliMllNJ." SHALLB.Il TO.IJS-8110 wrm MAL'I.BJU\S TO IJll 
GRADE 460 (HIGH YIElD). 

12. READY MIX CONCRETE MUST BE OBTAINED FROM A Pl.A]<.T 
THAT HOLDS A CURRENT CERTIFICATE OF ACCREDITATION UNDER 
Tlill QL;11J.J.lY SCHilMll l"OKRllADY MIX CO.:-!CIWTll. 

13 NO CQl'.TRETK ll\ TO BE PLACED WHEK THE AMBIENT AIR 
TEMPERA TUllE IS LESS THAN~ DEGREES C. 

SEQUENCE OF UfiDERl'INNil'IG 

1. WORKING IN STRIPS NOT EXCEEDING IM LONG EXCAVATE TO 
RBQUTRJiD Dlrl'TH BE""<BATH llXfSTING F{)()"TTh""(l. 

2.IIACK AWAY TO PROVIDE L!NilL SOFFIT TO IlXISTING IJRICK. 
FOOTING AND TI!OROUGI!L Y CLilA..'I Dlii'ORil ffi\UliRFINNING. 

J.CAST NEW CONCRETE TO WITIIIN 7Smm OF SOFFIT OF EXISTING­
FOO"!Th""G AND ALLOW 24 HOURS TO CURE. 

4. RAM TK DRY l'ACK MORTAR BllT\VEEN ""<BW A"'D llXTSTTh""(l 

"''""'"' 
,.NEVER EXCAVATE TWO ADJAC!Nf STiliPS wrniOUT ALLOWING 3 

DAYS FROM TIME OF DRY PACKING 

6.WllllN" ADJACID.T SECTIO'IS ARE Ol'F.NilD Ul' TFIF. llXPOS!lD 
CONCR!ml SURFACES SHOI.."LD BE mOROl..""QHL Y CLEA'IIlD OF ALL 
LOOS!J MAT.wuALMLJ SCRAIJUUJO TO l'()RM A 0000 IU.!Y. 

7. UNDERPDINING TO BE 150Vmm WIDE IDILESSNOTED OIHI!RW!Sl!. 

8.AIL NEW CONCRETE BELOW GROUND TO BE SULPHATE RESISTING 
CF.MENTCONC. GRADE3S. 

9.1JRY PAC~-3: I SAND~l. 

10. WHill" LOWERING FLOORS IN" BASEMEI\J:S, AIL WALLS MUST BE 
UNDERPI.:-INIID BEFORE DIGGING OCT FLOOR 

11. COI'TllACI"OR TO CAREFULl. Y INSPIICJ All EXISTING- MASQII."RY 
PRIOR TO UND~L'I.'Iil..-Q llAC.li.DAY IN SllQUilNClJ . .Ra'OR1" ~y 
~OMAL!I;S TO lll'iO!Nlli!R !'OR Al.JV!Cll ~D IWAS!lliS~T Ot" 

~'· 
12. UNDERPINNING SECTIQII.:; TO BE CAST IN NUMEiliCAL ORDER. 

SEE FOUNDATIOK PLAN FOR DETAILS. 

ll. T~KlNG- REQUIRilL\ 10 CONTKII.C"i"ORS SP!lCJ.!'iC".-\"UON. ALL 
O"IWiR WAI"i>RPKOOt"!NO AND DRA!NAOll "IO AR.CW"IJ:;CrS 
SPEClFlCA TTQN_ 

REINFORCED CONCRETE :"l"OTES 

AIL DIMENSIONS "JO BE VERIFIED ON SITE. 

RRAD TN C()';"Jl.."NC'T!ON wrni ARCHITI!Cl'S 

~-· 
REINFORC!ID CONCJIDrn D1iAM "JO D1i CAST 
IN GRAD!; l5 Nlmm2 CONCRb"l"ll AND RHINl'ORCb!J 
IN ACCORDANCE wrni DE!IIGN INFORMATION liND 
RETNFORCRMRN'T SCFIRDULBS, PROVJDIID BY Till! 
ilNGINIIDR- MIN CEMENT CON"mNT 330 I.Wm2 . 

READYMIXCOI'TKETEMUSTBEOBTAINED 
~ROM A PW\l'iT, Wl-UCH HOLD!l A CLR!lliN"l" CERIWICATE 
OF ACCREDITATION UNDER THE QUALITY SCHEME FOR 
REA!JY MlX COI'"CRETK. 

~0 CO.'ICJIDTn IS TO Ell PLAC!ID WilEN TilE 
AMBIENf AIR TEMPERATURE IS LESS TIIAN 50 C. 

RETNFORCRMRN'T SHALL BF~ (TO BS 8110}. 

PLAIN !JARS (io. LI.'IXS) TO BS4449, GRADE 
250(MJWST!iliL) 

ALL OTHER MAIN BARS TO Bll Q"R.AD!l 460 
(IIIGIIYIELD). 

REINFORCHMHNT TO BE FIXED ADEQ!lt\.TEL Y 
LSING lYll'iG Wlll.ll OR Si"hEL CLiP!l 

COI'""CR.Iml COVER TO BE MIN lS mm COVER, 
L"NLIJSS STATilD OTIIERWISE ON DRAWL'i<l. 

L"NLESS NOTED OTIIERWISE rol DRAWINGS, 
ALL Rh!Nl"ORCLMI>NT IS TO DE W\PE'Iill40d 
[WHF.RII d lS THII DIAMIITER 01' THII LARQBR BAR~ 

AT TillS POUNDATIONDEPTIL TR!lEROOI"S 
ARE "JO BE EXPECTED. SLAB DESIGNED WITH TillS 
C01'iS!DiiRA110N 

ALL WORKS TO Bll APPROVED BY TRil 
Bl.ITLDJNQ CONTROL QmC!lR. 

ALL W AT!lRI'ROOFING MU DRAINAClll TO 
AltCHITECT'S SPECJI'ICATION. 

~0 WORK IS TO COMMENCE ON SITE PRIOR 
TO BUlLDJNQ CO'<TROL APPROVAL OF 
srnucnmAL DllTATLS. 

lill;o 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

BASEMENT FLOOR PLAN 
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STAGE 1.- MIDDLE FRAME INSTALLING 

SEQUENCE 
I NT ALL INTER 150 X 100 RHS POST ON PAD 
INTLL CORNER COLUMNS ON NEW PAD 
I NT ALL NEW 203 BEAMS ABOVE 
REMOVE TEMP POST INLINE OF FRAME 
INSTALL MID 203 UC COLUMN ON PAD 
COMPLETE UNDERPIN. 

I 

I 

I I 

F---- ~-

"' ;= 

I 

UNERPIN l , 

152 

Span of new 
flat roof joists -..._ 

" 

-

1o?UC37cG 0 
. c 1-----,:-

~ 

" 

Span of new 
flat roof joists , 

I 

I 

u 
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0 
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254 X 254 UC 73 

152 x152 UC- G6 
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=>lil 
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-

GROUND FLOOR PLAN 

"' 203 X 203 UC- G12 

I; 

203 X 203 uc 46 - G5 

co ... 
u' 
::::> 
('? 
0 

"' >< 
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(Showing First Floor Structure above.) 

Scale 1:50@ A1 & 1:100@ A3 

GENERAL NOTES 

' ALLDTMRNSTO'N'STOB!l 
VlllUFIRD ONSITF. 

'· !WAD~ CONJUNCflON W!TII 
ARC.llll1JC'l'S DB.AW~GS. 

' ALL STI!RLWORK DR'll[JNHI) Tl) 

BS 5!150 FABRICA1ED TO BS 5950. 

•. 
ALLSTBELMEM!lliRS 'IQBE 
GRADE43 STEilL. 

'· APPLY 2COAT!IOFRFDOXIDB 
I'RIMF.R TO ALL STI!IlL PRIOR TO llR!!CTION", 

.. 
AI.LSTlllll.DilAMS TO DAVE! 
IIOUI.U'lRl!IUlS!S'IA.'IClJCAPAUILITY ML'I 
(e.g. 12.S mmPLASTERIIOARDA.'ID7mmSKIM). 

'· ALL PLATE WELDING ro Bll funm 
FILLET WELDS. ALL CRANKS TO BE FUlL 
SI'RID!GTII BUIT WELDS 1Q Bll CARRIED 
OUT Dl WOllKSHOP • 

•. 
ALL llLACJl BOLT!I 11) Bll GRAD!l8.8 

'· ALL TIMIU~RWORK DR1m1NFDTOBS 911\lt, 

... 
OOUDLIJ JOISTS TO IJBOOLTIID 
TOGETHER WlTIIM-l2BOLTS+6lmmdia. 
TP CO:sNECIORS AND WASHER PLA'JE@450c/o. 

li.CONN'IlCT'IONS: 
TIMDBRIBRICK: BAT SPIT IIANGiiR WilllN 

TIIDlill!SAMINIMUMOF 
675mm0f:WUCKWORX 
ABOVE,ll':-!OTUSEMAXl 
SPEEDY IIA.NGERS. 

TlMBI!R!I'lMBER: BAT JIFIYHANGEROR 
rnAM!N{]- ANCHOR. 

ALLOW FORDATM305 STRAPS@ 1200<:/o 
IVRRllS~T. 

ll.ALL lEMPORARY PROPPING BYTHI!COYIJI.ACIOR. 
15.'11iW BRTCKWORJ: 1'0 'RJlliN/mmgq, """"'-­~LOFFICER. 

llfi~SITEPRIOR 
~~TION. 
SI'RUCI'URAL DETAILS 
17.AIL WORKS TO BE APPROVED BY 
niE BUilDING CO:s'IROLOFF!Cl!R. 

18."'10 WORK TO COMMHNCliONSITE 
PRIOR TO BUJLOING CONTROL API'ROVAL 
01; STIUICTURAL DllThll.S. 

19.Al'IY BJ:>ti.MS, JOIS'IS lL\NGt:ltS, OR 
OTHER. STRUCTURAL WORK8ATIACHED 
1l) PARTY WALL MAY HR SUBJHCTTO PARTY 
WALLAGRHEMHN'J. 

20.~LOORJO!STS STRAPPHD 10 MAIN BRJCX 
WALLS IN ACCORDANC!!WITHA3 
DISPROPOTIONA'IE COLLAPSE GUIDELINES. 

21. ALLSTUDWORKlODERh!1IRA!NT 
AT IDGHER Lll\IEL. 

22, ROQ'F lJOLnl'/0 S'mAPS TO BE PROVTDRO 
AT MAXIMUM 2m CllN'IlUIS. 

REINFORCED CONCRE1E ~OTES 

.. 
ALL DTMil'ltnO'<S TO BF. VF.RTF!JID ON SIT!l, 

'· RiiAD L'! CONJUNCTION WITII ARC!IITllCI'S 
DRAWINGS. 

'· REINFORCED CONCRETE BEAM TO BE CAST 
lN GRAO!l1S 'Wmm2 C<JN'CRRT!l AND Rlli'IFORCFD 
lN ACCOROANC!l WTllJ DllSIGN TNFORMA 'TTQ"'' AND 
RHNFORCEMEN'I SCHEDULES, PROVIDED BY 'Iliil 
llNGJNill>R-~ Cl!MliNT CON=T 330 kglm2. 

' READY MIX CONCRETE MUST BE OBTAINEJ) 
FROM A PLANT, WlllCH HOLDS A CURRENTC!lR'TTFICATE 
OF Ar:CREDITATION U'IDHR 1BE QlJALfiTSCHEMEFOll 
READY MIX CONCRHIE. 

' .NO CONCEUll:lliS lO Bll f!.\CW W~ 11:ili 
1\MDlH_'Ifi AJR 'JJ;MF!lRATURll IS LhSS THA.N 50 C. 

• 
RHNFORCEMEN'I SHAll BE: (TO BS 8110). 

'· PLAIN BARS (i.o. LDIXS) lOBS 4449, GRADE 
2~0 (MILD ST.IiliL). 

" ALL OTIJ!lR MAJN BARS 'TO Bll QRAO!l461l 
(IIIGIIYIIliD) . 

.. 
RNNPORCEMEN'I TO BE FIXED ADEQUA'IELY 
USL'!G 1TINO WIRE OR !ITilEL CLIPS. 

10. CONCRET!l COVER lOBE MDI 1'1 mm COVER, 
UNLESS STATIID OTIJ!lRW!S:R ON DRAWING • 

... 
UNUSS NO'IIil.l O'IIIll!lWISJ.l ON DRAWINGS, 
ALL RNNPORCEMEN'I IS TO BE LAPI'ED 40d 

(WHERE dIS niE DrAMBT!lR OF THE LARGER BAR) 

'' AT TillS FOUNDATIOND:EI"'ll, 'IRlillROOTS 
ARE TO BE EXPECTED. SLAB DESIGNED Wffil TillS 
CONSW!lRAUON . 

n 
ALL WORKS TO Hli APPROVHDBYTRR 
RUTLDJNO CO'ITROL OI'FICRR. 

"· ALL W ATIIRPROOFING AND DRAr<AGE ro 
ARC!liTECJ"S SPECIFICATION. 

"-
NO WORK IS lO COMMENCE ON SITE PRIOR 
TOBUIIDINGCONTROLAPPROVALOF 
STRUCTURAL DETAilS. 

Ttlc 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

GROUND FLOOR PLAN 

lvlc lrr, R,,,_ i,ill 
:;enS I~ f ~J 1_;\·11 (l :Jr. ctl, r:-11 r ~gin:::.r;; 
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FIRST FLOOR PLAN 

(Showing Second Floor Structure above.) 

Scale 1:50@ A1 & 1:100@ A3 

<:!1-v,c 
,f>~"'"' -c?> 
crJ.""'" 

Tit I::: 

2.RE.lD IN CONJUNCTION WITH 
ARC~~Willl 

AIIC.Ui.TllCI'SDRAWINCS. 

3.ALJ,- STEELWORK DESIGN. 'DW 
BS 59~~-ftl'm.{s.,."tll§P.J;QMm 

4.AL~WJ~(~~'ftJWf8«~5950 ' 
O~,E43 STEEL. 

ALL STEEL MEMBERS TO BE 
5.APJllWli~Oim>IOF .RED OXIDE 
PRIMER TO ALL STEEL Pill OR TO ERECTION, 

'· 
~~~-
(e.g. W,.5 mmPLASTERDOARDAND7mmSKIM). 

ALL STIIDLilEAMS lO!lAVIi 1 
7.ALll.el!A~fJJU'ilmlunMIN 
FILI . .{KgNUM.~1llllhllKIM). 
STRENGlH BUIT WELDS TO BE CARRIED 
OUTi'N WORKSHOP. 

ALL PlATE WEI.D~G ro BB6m:n 

··~ 
9. ALPWM~r'RH~DESIGNI!D TO BS 5268 . .. 
10. ..illlUBU!Jf!imm'i;:IOBBBmlliEID8 
TOGETHER WITH M-12 BOLTS + 63mm dia. 

TI'~,m&\\.iW~fo~~~~450 rJc. 
II. ,fYONNECTIONS: 
TIMJJBMl%•--wmw 

TOGE1llliiWiffi'liffliB_~bl}_( 01' 
TP CONNBCTOR!fi~fi~~o/u 

ABOVE, IF NOT USE MAXI 
11,CONN!lCT1<N$PEEDY HANGERS. 

TIMB~.h.Ull11~ 

ALLOWFORBATM305~ 
FORRESTRAlNI'. SPEHDYHANGERS. 

"· 'l'lll'il'lrnl!llb~, 
25 (l,afuWFOR BAT M305 S1RAPS@ 1200<k. 

i<OB.IUlSTRAL'IT. 
13. ALL TEMPORARY PROPPING BY 
THE~YPll.OPPINGBYlEEC<JNIRACIOR. 

"· DRAINAGE TO ARCHITECT'S SPECIFICATION. 
lO.NilW BRICKWORK TOW>35l'limmoq, 

16. ;QJ£~~ 
THE IRJtl;b~ROLOFI'ICER. 

17.~-0N 
PRioK'~iY~~ . 
OFSTMJ&'I~JFM~i!.~BY 

TlillllUlWlNO ~TIWL Orl'ICI:a. 
18. ANY BEAMS, JOISTS HANGERS, OR 
orHEMIJIIRI.ICJIRJRAI:~UM("HED 
TOPR!~~A&TY 
W.AI.J9XG~.L DF.TATLS. 

"· .. JMJ!i'!:l/l\~!l~!!ll''"< 
~~~Wf.TY 
10. 4U:!.IllmD~K 
AT~RDANCEWITHA3 

DISPROPOTIONATE COLLAPS!l GUIDELINES. 

21. I}~F.._~hF!~~ED 
AT M?.fWE_'rnVFf'"lrnl5.- - ·-·---· · 

22. ROOr 1i0LD!l>l0 Sl.RJ\l'S lOllllfB.OY.IDliD 
AT MAXIMUM1mCHNT!ll!S 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

FIRST FLOOR PLAN 
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SECOND FLOOR PLAN 

(Showing ATTIC Structure above.) 

Scale 1:50@ A1 & 1:100@ A3 
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GENERAL NOTICS 

'· ALL DTMINSIO'IS TO Bll 
Vlllill'illD 01\ SITE. 

'· READ II" OONJIDICTIO:o; Willi 
ARCHITECI"S DRAWINO!I. 

'· ALL STI1F.L WORK DF.STGNFID TO 
BS 5950 FABRICATED TO BS 5950. 

'· ALL STEEL MEMBERS TO BE 
GRADE 43 STEEL 

'· API'L Y 2 COATS OF RED OXIIl1l 
PRIMER TO ALL STEEL PRIOR TO ERECIIO"'', 

•. 
ALL 8TREL BEAMS TOHAVH 1 
ffOUll_ f1RE RESil\TANCH CAPABTLITYMI'I 
(~-!> 12.5 mm PLASTERBOARD AND ?mm SKIM). 

' ALL~r...\1:1;; WliLDINOLO llllliww 
I'ILLET Wllli!JS. ALL CRA..'\f!UI '10 B!l.FULL 
S'IRR'IGrH llLTI Whl.!JS TO llH CAR1llliD 
OtiTTNWORKSHOl' . 

•. 
AIL BLACK IJOL 'l'S TO Dll ClRADE 8.8 . 

.. 
ALL TIMBHRWOllKDBSIGNED TO BS ~26!1. 

00. 
DQlJ'BLI! TOISTS TO BE B0L 1'1'.0 
TOOllTilliR WITIIM-12BOLTS+ 63mmdia. 
TP CONNECTORS A.''D WASHER PLATE@ 4SO c/o. 

ll.CONNECTIONS: 
TIMDilR/DR!CK DATSI'IIIIAI>lJITR WilEN 

TIIDRillS A MINIMUM OF 
675rmDOFDlUCKWOli.K 
ABOVE, !FNOTUSEMAXI 
SPEEDY HA..'IGERS. 

TIMBI!IVI'IMIIHR: BAT .JT""~'A"Al'.""O'IlROR 
'FRAMTJI.""G A'NCH'OR. 

AlLOW FOR BAT M30:l STRAPS@ 1200 clc 
FOR RESTRAINT. 

12.ALL TEMPOllARYl'ROPFING BYTHE CONTRACI'OR. 

13. ALL WORKS TO BE APPROVED BY THE 
B'UILDINGCQ1>TROL OOFICElt 

14.NOWORK L0 CO~C!>ON S!TIJPRIOR 
TO DUlLDll'iO CO~TR.OL APPR.OVALOL' 
STRl."CTIJRAL DETAILS 

IS .NEW BRICKWORK TO BE ~llilmmsq, 
NEW BLOCKW<JRK 10 BE IOI'iinlm>q SET 
IN1:1:6MORTAII.. 

16.ALL WATIJRP.li.OON~OAND 
DRI\INAOii TO ARC.I:!LT.bCT'S Sl'llCll'ICATIO~. 

17.ALL WQRKS TORE APPROVED BY 
TilE BUIL!)L';G OO:oiTIWL OFFJCER. 

IUIQ WORK 1"0 COMMI!NCE ro; SITE 
PRIOR 10 BUILDING CONTROL APPRWAL 
Ot STRUCTURAL DliTAILS 

19.ANY HllAMS, JOJSTSHANIThRli,DR 
O"Tm!R STRUCTURAL WORJ:S ATIAC~O 
1"0 PARTY WALL MAYBE SUB:JECT TO PARTY 
WALL AOlUillM!lNI. 

20.FLOOR JOISTS STRAPI'ED TO MAINBIUCK. 
WALLSINACCORDANCEW11HA3 
DISPROPOTIONATB COLL\P!lE Cli.."IDELINES. 

21. ALL STIJO WQRK TO BE RRSTRATNT 
ATffiGJW.RLilVHL. 

22 R.OOI' IIOLDil'IG STRAPS TO.Dil PR.OVIDI!D 
AT MAXIML"M 2m CI!NTRES 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

SECOND FLOOR PLAN 
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LOFT FLOOR PLAN 

(Showing ROOF Structure above.) 

Scale 1:50@ A1 & 1:100@ A3 

EXCAVATION FOR REINFORCED COKCRI:TE RETAiftiiNG WALLS 

I. WORK.L~O IN STRlFS NOT E.XCllliD!NG lM ~0 EXCAVAT.h TO 
REQUIRED DEFI'H ADL\CIDITEXIl!TING STRUCTURE. 

2.CAST NilW CO'l'CRllT!l BASH A'ND ALLOW 24 HOURS TO CUR!!. 
STARTI!R BARS TO EXrnND 40d ABOVE IJASE FOR LAI'PI"'G 
PURl'OSIJS ('SIJE DITfAILS FOR DAR SJZ.IJS). 

3.VERTICAL ol HORIZONTAL Rl!INFORCHMENT TO B1! CONSTRUCTED 
IN ACCORDA."'CE wriH DBSiilll !Nl'ORMATIO~ AND ANY 
REINFORCEMENT SCHEDULES PROVIDED BY TIIEENGINEBR. 

4.S1IUTIERING & PROl'PING TO Bll DESIGNED BY CON1RACTOR 

5.CAST ~W CONCREIE WALL ENSIJRINlJ- GROUND BEIIDID NEW 
FOUNDATION & WAll IS FULLY BACKFlLLED AND COMI'ACTIID. 
CHECK. AT RllQULAR INTERVAL'> TO ENSURE THIS DUim!G 
CONSTRUCTION. 

6.N!NilR HXCAVATH TWO ADJACENT STIUPS WlTHOUT ALWWL"'U l 
DAYS BETWHEN OPERATIONS 

7.WIID! ADJACDIT SllCTIOO!S ARB Ol'ENED UP THE EXPOSED 
CONCRF.Til StmFACF$ SHOUlD RF. Til'OROOOHLY CLilA'ffiD OF ALL 
LOOS!l MA TI!RTAL & SCABBLilD TO FORM A (l()QI) ICilY, 

8.All REASONABLE CARE IS TO B1l TAKEN TO PREVHNT D<1URIES TO 
PllRSO.'IS WORIUNG NllAR llXPOSW W\118 .llTC. (THRM!>llD 
COUPLERS WOULD BE SUITABLE). 

9.All :>UiW CONCRET!l BELOW GROUND TO B1i SULPHATE RI'.SISTDI'G 
CEMllN'J CONC. GRADB3S. 

10. 'l'RIAL PIT TO B1i EXCAVATED TO CONFIRM EXISI'ANCE OF ANY 
EXISTD<GrnroCI1JRB. 

II. REINFORCEMENT SHAlL BE TOBS.8liO WITH MAIN BARS TO BE 
GRADH 4h0 (HIGH YlliLD) 

I2. READY MIX CONCRETE MUST Bll OBTAlNED FROM A PLANT 
'TtfA1'11'0LDS A CURRIN!' CF.RTIRCAT!l OF ACCR!TTJITA'T'TONUND!lR 
'1m\ QUALITY SCRJlMR FOR RRADYMTX CONCR11'Til. 

l ;, NO CO'<ICRilTll IS TO Blll'LACIITJ WHJN Tim AMRTIDIT AIR 
T.llMPI!KAIU.lW IS LUSS lll.AN S DllGR!llJS C. 

SEQUEII'CE OF UNDERI'INNING 

!.WORKING lN STRIPS NOT EXCE!!DD<G IM LONG EXCAVATE TO 
RllQUJRiill Dhl"'H llliN!iA'IH I'.X.ISTJNG FOOTJNG 

2HACK. AWAY TO PROVIDE LEVllL SOFFIT TO EXlSTING BRICK 
ffi011NG AND TIIOROUGIIL Y CLFANBEFORE UNDHRI'INND!G. 

3,CAST 'ffiW CCINCR11'Til TO WT'T1JT'N 75rmn OF SOFFIT 01' !TXTSTTNG 
FOOTING AND AlLOW 24 HOURS 10 CURll. 

4. RAM lN DRY .I'ACK MO!UAR llllTW~ ~llW AND llXISTJNG 
i'OOllNCS. 

j_NEVER HXCAVATE TWO ADJACllNT ST.RlPS WITHOUT ALLOWING l 
DA YJ; FROM TIMH OF DRY 'PACKING. 

6,WHJiN AD1ACJ<NT SRCTICJNS A'RR OP!!NIID UP Tim RXPQSID 
CCINCR11'Til SURFACRS SHOULD BR TIIOROUGHLY CLRA'NRIJ OF ALL 
LOOS!i MATiiRIAL A.'ID SCRABIJLIID TO FORM A GOOD lillY. 

1. UNDEIU'INNING TO DE J~OOmm WlDE UNI.IiSSNOTIID O'IEI'.RWJSTI. 

~.ALL NllW CONC!U!ru Wll.OW GRO~D TO Dll SUU'.IL\IIl .lU!SlSTlNG 
~CONC.GRADE3~. 

9.DRYPACK-3: ISA.."'DCEMHNT. 

10. WHEN LOWEliJNG FLOORS lN BASHMENTS, ALL WAU.S MUST Ell 
UNDERPINNED BEF'ORE DIGGING OUT FLOOR 

U. CONTRACTOR TO CAREFl.lllY INSPBCr All EXISTING MASONRY 
PRIOR TO UNDl!Rl'IN1ID!G BACH BAY IN SEQUENCE. REPORT ANY 
ANOMALIES TO INGINEBR FOR ADVICE A.'ID REASSESSMENT OF 
~~ 

12. UNDllRPINNING SllCTIONS TO B1i CAST IN NllMllRICAL ORDER. 
SEE FOUNDATION PLAN FORDEI'AILS. 

13. TANUNG RllQUIRHD, TO CO:>ITRACTORS SPECIFICATION. ALL 
Q'i'R'F.R WATI!RPR()(l'F!'NG AND D'RATNAG!l TO ARCHT'TI1CTS 
Sl'ECIFICATION. 

REINFORCED CONCRETE NOTES 

'· ALL DIMENSIO'<IS TO BE VEIUFIEDONSITR 

'· READ IN CON.IW<CTiml' WITHARCHITBCT'S 
DRAWINGS. 

; 
RlilNl'ORC!ill W~CR.ETE W'AM TO DE CAST 
TN GRAD~ 15N/mm2 CONCRF.TR ANI) RRTNFORC!!TJ 
TN ACCORDANC!! WT'I'FHJJ;srGN NFORMA TION AND 
RlliNFORCiiMIJN'I SCH!iDULI'.S, PROVIDED BY TilE 
I!NGINEER- MIN CEMINT CONTENT 330 kglm2 

.. 
READY MIX CONCRETE MUST BE OBTAINED 
FROM A PLANT, WEICH HOLDS A CURRENT CER1ll1CATE 
OF ACCREDITATION UNDER IHE QUAIJTY SCHEME FOR 
READY NIX CONCRET!l. 

>. 
NO CONCRETE IS TO Bll PLACED WHHN TilE 
AMBIENT AID. 'ffiMPB:RATURE IS LESS THAN 50 C. 

'· RlilNl'ORCbMENT SHALL .81l: (TO .liS ~Lltl) 

'· PLAIN BARS (i.o. LINKS) TO DS 4449, GRAD!l 
250 (MilD STI!llL), 

• ALL OTIIllR MAIN BARS ID BEGRADE460 
(BlGH YIELD). 

.. 
RlliNFORC!lMllN'T TO BF. FrXIID ATlllQUA TilLY 
USING 'TYING WTR!l OR Slllm.CLTI'S. 

1U. CONCR!lTll COVl!R TO Dll MIN J~ 111111C0Vllll.. 
UNI..llSS STATJJD OIW!RW!SllON DRAWING. 

"· UNLJ!SS NOTED OTHERWJSBONDRAWINOS, 
ALL REINFORCEMENT IS TO BEIAPPED40:l 
(WHERB d I'S TIIEDIAMEI'BROFTIIBLAllGERBAR). 

"· AT Till'S FOUNDATION DEPJH, TREll ROOTS 
ARE TO BE :EXPECTED. SLAB DE>!GNED WITH1EIS 
CONSJ!JHRATION 

"· ALL WORKS TO Bll APPROVED BY TilE 
BUTIDTNG CONTROL OI;FTCF.R. 

"· ALL WATERPROOFING A..'ID DRAINAGE TO 
ARCHITOCTS S~llCll1CATION. 

"· NO WORK IS TO COMM.H.'I!Cll 0~ S!TllPRIOR 
ID Bu=INO CONTROL APPROVAL OF 
~TRU(."I'URAL lJ]jTATLS. 

Preliminary 
DRAFT SCHEME 

FOR PRICING ONLY 

it ~-, 

ROOF PLAN 

\!IJr .. rl !·!LI·Y· 
':,oi-SI.il+in~ I ,i,/1 Y; :-.+nF-:tiJrnl r 

19thApril2018 

SG I Sc~Jif 1/20@A1 
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163 Sumatra Road, NW6 1PN 
Underpinning Report 
 
Prepared by: 
Drawing and Planning Ltd 
Mercham House 
25 – 27 The Burroughs 
London NW4 4AR 
 
Issue Date: Friday, 13 January 2017 
 
This document should be checked in conjunction with the drawing SMTRD-UP001 
  

1 
 



Drawing and Planning Ltd.  
Mercham House,  
25-27 The Burroughs, 
London, NW4 4AR 
Tel: 020 8202 3665 
Email: info@drawingandplanning.com 
 
INTRODUCTION 
 

Situation 
 
The property is located in the London Borough of Camden, concretely in the West 
Hampstead ward. 
 

Description of the property 
 
The property dates back ca. 1900. It features a sunken lower ground floor and a 
staggering of the floors between levels (i.e. the rear slabs are not aligned with the front 
slabs). With ground, first and second floor. There are 5 bedrooms. 
 
The property span is 8.9 m and the existing GIA is 186 sqm.  
 
The condition of the structure is good. The roof is air and watertight. At the moment the 
property has been stripped out, including some windows and doors which have been 
consequently boarded. 
 

UNDERPINNING 
 

Scope 
 
To underpin the flank walls of the property to allow the removal of the ground for the 
excavation of the basement. 
 
The pins have been excavated to a depth of 3.8 from Ground Floor Level. 
 

Description of the procedure 
 
The pins are elements of reinforced concrete with drypack mortar at the top. This mortar 
transmits the load from the existing walls to the pin. The width of these elements is 
roughly 1000 mm. 
 
The excavation started at the West Side flank wall. The excavation of the East Side 
started simultaneously while the workers finished with the underpinning of the opposite 
side. 
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Figure 1 Underpinning sequence 

Date of the works 
 
The works were carried out between the 10th of October 2016 and the 15th of December 
of the same year. 
 

Contractor 
 
The appointed contractor was OBS Basements, based at 21 Jacobs Court, RH10 3SG, 
Crawley 
 

Checking Engineer 
 
A Checking Engineer was appointed before the end of the design stage to oversee the 
works. He has visited the site in 4 occasions throughout the works. 
The details are: Martin Redston, Redston Associates, 4 Edward Square, N1 0SP, London 
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ANNEXES 

I Letter from the Building Control Inspector 
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II Email from the checking engineer 
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III Pictures 
 
2016-10-11 
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2016-11-16 The excavation starts for the East Side underpinning 

 

 

13 
 



Drawing and Planning Ltd.  
Mercham House,  
25-27 The Burroughs, 
London, NW4 4AR 
Tel: 020 8202 3665 
Email: info@drawingandplanning.com 
 
2016-11-23 

 

 

14 
 



Drawing and Planning Ltd.  
Mercham House,  
25-27 The Burroughs, 
London, NW4 4AR 
Tel: 020 8202 3665 
Email: info@drawingandplanning.com 
 
2016-11-30 

 

 

15 
 



Drawing and Planning Ltd.  
Mercham House,  
25-27 The Burroughs, 
London, NW4 4AR 
Tel: 020 8202 3665 
Email: info@drawingandplanning.com 
 
2016-12-07 

 

 

16 
 



Drawing and Planning Ltd.  
Mercham House,  
25-27 The Burroughs, 
London, NW4 4AR 
Tel: 020 8202 3665 
Email: info@drawingandplanning.com 
 
 
2016-12-15 

 
 

17 
 



Project 163 Sumatra Road

Location Basement
Reference

Title

Additional Information after 
DVT BIA queries 16th 
September 2019

Revision B
Date Issued January 6, 2020

Number of Sheets
Client JS

Issued to JS/DVT
Issued by GH

Issued for INFORMATION ONLY (NOT FOR 
CONSTRUCTION)

Comment

rev A - Ground bearing pressure for 
permanent load case added, rev B - Q&A 
sheet, temp works sketches and program 
added.

GLEN HADDON 
CONSULTING STRUCTURAL ENGINEER

email glen.haddon@gmail.com
tel 0207 274 3452/mob 07508 094 407



Wall Tv • • • UDL (u/s founds)• GBP on 600 four • ..;I I I 
A 53.88 89.80 2 storey gn wall no windows, floors 
B Orange 43.39 n.J1 two storey 9 .. wall, windows, floors 
c Green PW 62.96 104.94 I party wall, no basement I 
D Purple PW 56.54 94.24 internal 4n with floors and roof 

,,, 
\ 

~ II-

\ 
l(o5 

j__ 

~-------------- -------

+ oooo_ 

< ==:::: -

Gl e n H a d d 0 n Client: 

Consulting Engineer lA Flodden Road Job: 
Tel +44 020 7274 3452 London SE5 9LL 

LOADS AT FOUNDATIION LEVEL (EXISTING) 
Fax +44 020 7326 1826 e: glen.baddonGsaoglemall.oom 



Wall Tv • • • UDL (u/s founds) • GBP on 600 four • ..;I I I 
A 53.88 89.80 2 storey gn wall no windows, floors 
B Orange 43.39 n.J1 two storey gn wall, windows, floors 
c Green PW 62.96 104.94 I party wall, no basement I 
D Purple PW 56.54 94.24 internal 4n with floors and roof 

212 kN/m2, unf 

~ II-

\ 
l (o5 

j_ _ 
~ ,,, 1103 

I 196 kN/ - 2 

kN/m2 

__ ____, 

+ oooo_ 

< ==:::: -

Gl e n H a d d 0 n Client: 

Consulting Engineer lA Flodden Road Job: 
Tel +44 020 7274 3452 London SE5 9LL 

LOADS AT FOUNDATIION LEVEL (PROPOSED) 
Fax +44 020 7326 1826 e: glen.baddonGgaoglemall.oom 



~.< o e 
~ ~1-~o.Q 
~ 

ttJ 76~ 

G l e 

-
height 

m 
10.80 100 

n H 
Consulting Engineer 
Tel +44 020 7274 3452 
Fax +44 020 7326 1826 

I I 
,- . -

thickness dens1!Y_ 
m kN/m3 

0.27 22.00 
,_ 22.00 0.45 

l I 

a d d 0 n 
lA Flodden Road 
London SE5 9LL 
e: glen.baddonGgaoglemall.oom 

I J I-

UDL 
kN/m 
62.96 

f- 19.80 -
T 

I 
82.76 kN/m total at base of underpinning 

Client: 

Job: 

I I I I 

~"-tf". 
ooooo . 

-c.oo 

- -'\106'. 
"9' 

, 

I 

t 

J 

165/163 Loaded Wall Elevation 



163 _1§ 1 wall udl (base of un~rpinn i ng ) 1 03.~~m (unf) 

~ item description thickness heiQht density 
mm mm kN/m3 

lA underpin 580.00 2,200.00 22.00 
IB 1.5 brick + olaster either side 390.00 3,100.00 22.00 
IC 1 brick + plaster either side 265.00 6,900.00 22.00 b 1 brick + plaster either side 265.00 _ f-- 9,000.00 - ~2.00 

TAL FOR WALL 

Gl e n H a d d 0 n Client: 

Consulting Engineer lA Flodden Road Job: 
Tel +44 020 7274 3452 London SE5 9LL 
Fax +44 020 7326 1826 e: glen.baddonGgaoglemall.oom 

kN/m 

28.07 
26.60 
40.23 
52.47 

t 
I 
I 

lenQ~ 
mm 

11,700.00 
11 ,700.00 
3,400.00 
8,300.00 

11,700.00 

'/ 

l i 

weiqht of item 
kN funf) 
328.44 
311 .20 
136.77 
435.50 

1,211 .91 

B: 

I 
I 
I 103.58 kN/m (unfl 

I 

\ 
i 
i 

seo vt.c.. 

lat-J.o~ 

fe~~ 
~11'-1~ 

,____- f'lr?l':( . 

·---------~ 

~. 

- '1'000 
v 

161 to 163 Loaded Wall Elevation 



163 Sumatra Road WALL LOADS AT FOUNDATION LEVEL NOTE THAT FOUNDATION LEVEL IS TAKEN AS -2300

Wall Type UDL (u/s founds)
kN/m

A 53.88 2 storey 9" wall no windows, floors

Floors fl-fl height density thickness dead live d+l oncoming Window reduction
unfactored

number m kN/m3 mm kN/m2 kN/m2 m %
Roof 1.20 0.75 1.95 2.00 3.90
Loft 1.00 1.50 2.50 2.00 5.00

First Floor 1.00 1.50 2.50 2.00 5.00
Ground Floor 1.00 1.50 2.50 2.00 5.00

Walls 2.00 3.00 6.00 22.00 265.00 5.83 0.00 5.83 6.00 0% 34.98

B Orange 43.39 two storey 9" wall, windows, floors

Floors fl-fl height density thickness dead live d+l oncoming Window reduction
unfactored

number m kN/m3 mm kN/m2 kN/m2 m %
Roof 1.20 0.75 1.95 2.00 3.90
Loft 1.00 1.50 2.50 2.00 5.00

First Floor 1.00 1.50 2.50 2.00 5.00
Ground Floor 1.00 1.50 2.50 2.00 5.00

Walls 2.00 3.00 6.00 22.00 265.00 70% 4.08 0.00 4.08 6.00 30% 24.49

C Green PW 62.96 party wall, no basement
Floors fl-fl density thickness dead live d+l oncoming Window reduction

unfactored
number m kN/m3 mm kN/m2 kN/m2 m %

Roof 1.20 0.75 1.95 0.00 0.00
Loft 1.00 1.50 2.50 0.00 0.00

First Floor 1.00 1.50 2.50 0.00 0.00
Ground Floor 1.00 1.50 2.50 0.00 0.00

Walls 10.80 22.00 265.00 5.83 0.00 5.83 10.80 0% 62.96

D Purple PW 56.54 internal 4" with floors and roof
Floors fl-fl density thickness dead live d+l oncoming Window reduction

unfactored
number m kN/m3 mm kN/m2 kN/m2 m %

Roof 1.20 0.75 1.95 4.00 7.80
Loft 1.00 1.50 2.50 4.00 10.00

First Floor 1.00 1.50 2.50 4.00 10.00
Ground Floor 1.00 1.50 2.50 4.00 10.00

Walls 2.00 3.00 6.00 22.00 142.00 100% 18.74 0.00 18.74 1.00 0% 18.74
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Wall S1

Calculate Weight of Wall

weight
height(m) width(m) area (m2) kN/m2 kN

upper part 9.00 5.40 48.60 5.20 252.72
lower part 5.60 9.10 50.96 5.20 264.99

99.56 517.71 kN, unf

Calculate Weight of Oncoming Floors and Roof

d+l
m2 kN/m2 width o/c kN

Floor Loads: m m d+l unf
Roof 76.40 1.53 5.40 2.50 20.60
Attic 76.40 8.40 5.40 2.50 113.40

Second 37.40 8.40 5.40 2.50 113.40
First 79.00 8.40 9.10 2.50 191.10

Ground 89.50 8.40 9.10 2.50 191.10
Basement 89.50 8.18 0.00 0.00 0.00

TOTAL 629.60 kN, unf

Foundation Load under S1
517.71

Wall 629.60
Floors

TOTAL 1,147.31 kN, unf

GBP 212.46



Mass concrete strip foundations approx SOOmm deep and 600 to 1000mm wide 

Gl H d d 0 n Client: e n a 
Consulting Engineer lA Flodden Road Job: 
Tel +44 020 7274 3452 London SE5 9LL 

EW1-Shear and Vertical Load Carrying Wall 
Fax +44 020 7326 1826 e: glen.baddonGgaoglemall.oom 



Wall EW1

Calculate Height of Wall 10.16 m

Basement Slab Level -4.00
Top of Wall 6.16

Top of Wall Average 6.16 m aod
6.40 m aod
5.91 m aod

Length of Wall 11.00 m

Area of Wall 111.71 m2

Wall Construction (tentative) and LOADING:

kN/m2
plaster and skim both sides 0.36
220 thick concrete blocks 4.84

5.20 5.20 kN/m2

Calculate Weight of EW1 580.87 kN, unf

height 10.16
length 11.00
loading 5.20



Foundation Pressures

d+l
m2 kN/m2 kN

Floor Loads: d+l unf
Roof 76.40 1.53 116.57
Attic 76.40 8.40 641.76

Second 37.40 8.40 314.16
First 79.00 8.40 663.60

Ground 89.50 8.40 751.80
Basement 89.50 8.18 731.97

Wall EW1 580.87

TOTAL 3,800.73 3,800.73 kN, unf

The load will be distributed as follows:

165/163 
Wall

Mass 
concrete 

strip 
foundatio

n

161/163 
Wall

25% 50% 25%

kN
950.18 + 1,900.36 + 950.18 = 3,800.73 kN, unf

GBP for BASEMENT Ground Bearing Strip 115.17 kN/m2

Load 1,900.36 kN (d+l, unf)
Length 11.00 m

1.50

GBP for underpinning to side walls 196.55 kN/m2, unf

Existing Load 1,211.91
Additional Load 950.18
TOTAL 2,162.09 kN,unf

Area 11.00
Length 11.00
Width (concentric) 1.00



LOADING

Floor Loads kN/m2
floor finishes and insulation0.55
50 screed 1.60
Comfloor 2.75
Partitions 2.00

DEAD 6.90
LIVE 1.50

d+l 8.40

Roof Loads (pitched at 41 degrees) kN/m2
on slope on PLAN

slates 0.35 0.46 SLOPE 41.00 degrees
battens and felt 0.05 0.07 cos(slope) 0.75
raftes 0.11 0.15

0.68

ceiling plaster, joists, insulation0.25

DEAD 0.93
LIVE 0.60

d+l 1.53

Basement

Screed 75 1.80
slab 200 4.80
Insulation and dpm 0.08

DEAD 6.68
LIVE 1.50

d+l 8.18
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BASEMENT GROUND FIRST 
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TEMPORARY WORKS FOR EARTH RETENTION



PRELIMINARY= ISSUED FOR INFORMATION ONLY AND NOT FOR DESIGN OR CONSTRUCTION 

TEMPORARY WORKS FOR THE 
CONSTRUCTION OF THE NEW 
GREEN RETAINING WALLS TO 
BE EITHER: 

A) BANKING 
B) KINGPOST RW 

UNDERSIDE OF NEW GREEN 
RETAINING WALLS TO BE-
3800. 

Gl e n H a d d 0 
Consulting Engineer lA Flodden Road 
Tel +44 020 7274 3452 London SE5 9LL 
Fax +44 020 7326 1826 e: glen.baddonGgaoglemall.oom 
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PROGRAM OF BASEMENT EXCAVATION WORKS



Program of Works
Basement Construction

Week: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Operation

Commencement
Site preparation
Mobilisation
King Post Walls/Banking
Excavation



DVT QUERY & ANSWER



Item Originator Document Query Response

1 DVT 4/7/19
Drawings of the proposed development showing 
details of structures in elevation, basement and 
foundations

This information has been provided.

2 DVT 4/7/19 Architectural description of the proposed building The building is to be converted into a number of flats.

3 DVT 4/7/19 Loads acting at formation level in kN/m2 This information has been provided in the current 
package.

4 DVT 4/7/19 Loads acting at ground level in kN/m2 in the 
surroundings of the excavation

This information has been provided in the current 
package.

5 DVT 4/7/19 email Second moment of inertia of the retaining 
structures/underpinning

Second moment of area is 0.13 m^4 per m length.  
This is measured about the centroidal axis of the stem 
(horizontal axis in plane of wall/underpin)

6 DVT 4/7/19 email Modulus of elasticity of the underpinning Modulus of elasticity of underpinning concrete is  
between 19 and 31 kN/mm2.

7 DVT 4/7/19 email
Drawing of temporary works showing construction 
sequence and proposed propping strategy, including 
props number and application depths

This information has been provided in the current 
package.

8 DVT 4/7/19 email Details of temporary props including cross section and 
modulus of elasticity

This information has been provided in the current 
package.

9 DVT 4/7/19 email

Plans of the neighbouring structures (if available) for 
the definition of the critical distances and the 
development of ground movement assessment and 
estimation of Burland’s damage category

This information has been provided in the current 
package.

10 DVT 4/7/19 Audit Template Plan showing boundary of development including any 
land required temporarily during construction. Refer to Architectural Drawings

11 DVT 4/7/19 Audit Template Plans, maps and or photographs to show location of 
basement relative to surrounding structures. Refer to Architectural Drawings

12 DVT 4/7/19 Audit Template

Plans, maps and or photographs to show topography 
of surrounding area with any nearby 
watercourses/waterbodies including consideration of 
the relevant maps in the Strategic FRA by URS (2014)

I believe these are provided within the body of the BIA 
report.

13 DVT 4/7/19 Audit Template Plans and sections to show foundation details of 
adjacent structures.

This information has been provided in the current 
package.

14 DVT 4/7/19 Audit Template Plans and sections to show layout and dimensions of 
proposed basement. Refer to Architectural Drawings

15 DVT 4/7/19 Audit Template Programme for enabling works, construction and 
restoration.

This information has been provided in the current 
package.
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