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Notes on Calculations 
 

All concrete to be C35/45 

GBP onto bedrock minimum >150kN/m2  

Soil parameters to be used in the design of earth retaining elements 
Ka = 0.33 
K0 =  0.5  

φ =  30 
 

Temporary Stability to be maintained at all times  

Analysis adoped using Tedds stepped masonry wall with density to suit concrete 
 
 

Loadings 
 

(Permanent) Graded Granular Backfill      19kN/m3  
 

(Varible) Construction Traffic      10kN/m2  
 

(Varible) Gardens        2.5kN/m2 
 
Ground Water – wall to be fully drained 

 
 
 

Wall Design 
 

Wall Refs Retaining Height Drawing Ref Section Refs 

    

Wall 1 1600mm 5879-101 B-B + D-D 

Wall 2 1765mm 5879-100 G-G 

Wall 3 2125mm 5879-100 J-J + K-K 

Wall 4 2890mm 5879-100 H-H 
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex 

incorporating Corrigendum No.1

Tedds calculation version 2.9.25

Analysis summary

Design summary

Overall design utilisation; 0.983

Overall design status; Pass

Description Unit Capacity Applied F o S Result
Sliding stability kN/m 36.6 35.9 1.017 PASS

Overturning stability kNm/m 40 33 1.210 PASS

Bearing pressure kN/m2 150 115.9 1.294 PASS

Retaining wall details

Stem type; Cantilever with stepped rear face

Stem height; hstem = 1765 mm

Number of steps; Nsteps = 3

Height step 1; hs1 = 800 mm; Thickness step 1; ts1 = 800 mm

Height step 2; hs2 = 800 mm; Thickness step 2; ts2 = 800 mm

Height step 3; hs3 = 165 mm; Thickness step 3; ts3 = 800 mm

Angle to rear face of stem; α = 90 deg

Stem density; γstem = 25 kN/m3

Toe length; ltoe = 225 mm

Heel length; lheel = 225 mm

Base thickness; tbase = 300 mm

Base density; γbase = 25 kN/m3

Height of retained soil; hret = 1490 mm; Angle of soil surface; β = 0 deg

Depth of cover; dcover = 275 mm

Retained soil properties

Soil type; Medium dense well graded sand and gravel

Moist density; γmr = 20 kN/m3

Saturated density; γsr = 22.3 kN/m3

Characteristic effective shear resistance angle; φ'r.k = 30 deg

Characteristic wall friction angle; δr.k = 15 deg

Base soil properties

Soil type; Medium dense well graded sand

Soil density; γb = 19 kN/m3

Characteristic effective shear resistance angle; φ'b.k = 30 deg

Characteristic wall friction angle; δb.k = 15 deg

Characteristic base friction angle; δbb.k = 30 deg

Presumed bearing capacity; Pbearing = 150 kN/m2

Loading details

Permanent surcharge load; SurchargeG = 10 kN/m2
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General arrangement - sketch pressures relate to bearing check

 

Calculate retaining wall geometry

Base length; lbase = 1250 mm

Moist soil height; hmoist = 1765 mm

Length of surcharge load; lsur = 225 mm

Vertical distance; xsur_v = 1138 mm

Effective height of wall; heff = 2065 mm

Horizontal distance; xsur_h = 1033 mm

Area of wall stem; Astem = 1.412 m2; Vertical distance; xstem = 625 mm

Area of wall base; Abase = 0.375 m2; Vertical distance; xbase = 625 mm

Area of moist soil; Amoist = 0.397 m2; Vertical distance; xmoist_v = 1138 mm

Horizontal distance; xmoist_h = 688 mm

Area of base soil; Apass = 0.062 m2; Vertical distance; xpass_v = 113 mm

Horizontal distance; xpass_h = 192 mm

Area of excavated base soil; Aexc = 0.062 m2; Vertical distance; xexc_v = 113 mm

Horizontal distance; xexc_h = 192 mm

Using Coulomb theory

At rest pressure coefficient; K0 = 0.500; Passive pressure coefficient; KP = 4.977

Bearing pressure check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fpass_v = 56 kN/m
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Horizontal forces on wall

Total; Ftotal_h = max(Fsur_h + Fmoist_h + Fpass_h - Ftotal_v × tan(δbb.k), 0 kN/m) = 0 kN/m

Moments on wall

Total; Mtotal = Mstem + Mbase + Msur + Mmoist + Mpass = 18.1 kNm/m

Check bearing pressure

Bearing pressure at toe; qtoe = 115.9 kN/m2; Bearing pressure at heel; qheel = 0 kN/m2

Factor of safety; FoSbp = 1.294

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Design approach 1

Partial factors on actions - Table A.3 - Combination 1

Partial factor set; A1

Permanent unfavourable action; γG = 1.35; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.50; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 1

Soil parameter set; M1;

Angle of shearing resistance; γφ' = 1.00; Effective cohesion; γc' = 1.00

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 20 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 30 deg; Design wall friction angle; δr.d = 15 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 30 deg

Design wall friction angle; δb.d = 15 deg; Design base friction angle; δbb.d = 30 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.500; Passive pressure coefficient; KP = 4.977

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 56 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 41.3 kN/m

Check stability against sliding

Resistance to sliding; Frest = 47.5 kN/m; Factor of safety; FoSsl = 1.15

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 56 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 26.2 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 33 kNm/m
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Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 40 kNm/m

Check stability against overturning

Factor of safety; FoSot = 1.21

PASS - Maximum restoring moment is greater than overturning moment

Design approach 1

Partial factors on actions - Table A.3 - Combination 2

Partial factor set; A2

Permanent unfavourable action; γG = 1.00; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.30; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 2

Soil parameter set; M2;

Angle of shearing resistance; γφ' = 1.25; Effective cohesion; γc' = 1.25

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 20 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 24.8 deg; Design wall friction angle; δr.d = 12.1 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 24.8 deg

Design wall friction angle; δb.d = 12.1 deg; Design base friction angle; δbb.d = 24.8 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.581; Passive pressure coefficient; KP = 3.473

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 56 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 35.9 kN/m

Check stability against sliding

Resistance to sliding; Frest = 36.6 kN/m; Factor of safety; FoSsl = 1.017

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 56 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 25.3 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 28.8 kNm/m

Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 39.1 kNm/m
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Check stability against overturning

Factor of safety; FoSot = 1.36

PASS - Maximum restoring moment is greater than overturning moment
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex 

incorporating Corrigendum No.1

Tedds calculation version 2.9.25

Analysis summary

Design summary

Overall design utilisation; 0.999

Overall design status; Pass

Description Unit Capacity Applied F o S Result
Sliding stability kN/m 69.4 69.3 1.001 PASS

Overturning stability kNm/m 143.2 83.5 1.715 PASS

Bearing pressure kN/m2 150 124.8 1.202 PASS

Retaining wall details

Stem type; Cantilever with stepped rear face

Stem height; hstem = 2400 mm

Number of steps; Nsteps = 3

Height step 1; hs1 = 800 mm; Thickness step 1; ts1 = 1600 mm

Height step 2; hs2 = 800 mm; Thickness step 2; ts2 = 1600 mm

Height step 3; hs3 = 800 mm; Thickness step 3; ts3 = 1600 mm

Angle to rear face of stem; α = 90 deg

Stem density; γstem = 25 kN/m3

Toe length; ltoe = 250 mm

Heel length; lheel = 250 mm

Base thickness; tbase = 300 mm

Base density; γbase = 25 kN/m3

Height of retained soil; hret = 2125 mm; Angle of soil surface; β = 15 deg

Depth of cover; dcover = 275 mm

Retained soil properties

Soil type; Medium dense well graded sand and gravel

Moist density; γmr = 19 kN/m3

Saturated density; γsr = 22.3 kN/m3

Characteristic effective shear resistance angle; φ'r.k = 30 deg

Characteristic wall friction angle; δr.k = 15 deg

Base soil properties

Soil type; Medium dense well graded sand

Soil density; γb = 19 kN/m3

Characteristic effective shear resistance angle; φ'b.k = 30 deg

Characteristic wall friction angle; δb.k = 15 deg

Characteristic base friction angle; δbb.k = 30 deg

Presumed bearing capacity; Pbearing = 150 kN/m2

Loading details

Permanent surcharge load; SurchargeG = 10 kN/m2
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General arrangement - sketch pressures relate to bearing check

 

Calculate retaining wall geometry

Base length; lbase = 2100 mm

Moist soil height; hmoist = 2400 mm

Length of surcharge load; lsur = 250 mm

Vertical distance; xsur_v = 1975 mm

Effective height of wall; heff = 2767 mm

Horizontal distance; xsur_h = 1383 mm

Area of wall stem; Astem = 3.84 m2; Vertical distance; xstem = 1050 mm

Area of wall base; Abase = 0.63 m2; Vertical distance; xbase = 1050 mm

Area of moist soil; Amoist = 0.608 m2; Vertical distance; xmoist_v = 1976 mm

Horizontal distance; xmoist_h = 922 mm

Area of base soil; Apass = 0.069 m2; Vertical distance; xpass_v = 125 mm

Horizontal distance; xpass_h = 192 mm

Area of excavated base soil; Aexc = 0.069 m2; Vertical distance; xexc_v = 125 mm

Horizontal distance; xexc_h = 192 mm

Using Coulomb theory

At rest pressure coefficient; K0 = 0.608; Passive pressure coefficient; KP = 4.977

Bearing pressure check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fpass_v = 127.1 kN/m
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Horizontal forces on wall

Total; Ftotal_h = max(Fsur_h + Fmoist_h + Fpass_h - Ftotal_v × tan(δbb.k), 0 kN/m) = 0 kN/m

Moments on wall

Total; Mtotal = Mstem + Mbase + Msur + Mmoist + Mpass = 86.3 kNm/m

Check bearing pressure

Bearing pressure at toe; qtoe = 124.8 kN/m2; Bearing pressure at heel; qheel = 0 kN/m2

Factor of safety; FoSbp = 1.202

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Design approach 1

Partial factors on actions - Table A.3 - Combination 1

Partial factor set; A1

Permanent unfavourable action; γG = 1.35; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.50; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 1

Soil parameter set; M1;

Angle of shearing resistance; γφ' = 1.00; Effective cohesion; γc' = 1.00

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 19 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 30 deg; Design wall friction angle; δr.d = 15 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 30 deg

Design wall friction angle; δb.d = 15 deg; Design base friction angle; δbb.d = 30 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.608; Passive pressure coefficient; KP = 4.977

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 127.1 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 79.6 kN/m

Check stability against sliding

Resistance to sliding; Frest = 88.5 kN/m; Factor of safety; FoSsl = 1.112

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 127.1 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 64.5 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 83.5 kNm/m



Project

Britannia Road, Milnsbridge. HD3 4QB

Job no.

5879

Calcs for

Wall 3

Start page no./Revision

 4

Calcs by

AN

Calcs date

10/10/2025

Checked by

TA

Checked date

11/10/2025

Approved by Approved date

Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 143.2 kNm/m

Check stability against overturning

Factor of safety; FoSot = 1.715

PASS - Maximum restoring moment is greater than overturning moment

Design approach 1

Partial factors on actions - Table A.3 - Combination 2

Partial factor set; A2

Permanent unfavourable action; γG = 1.00; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.30; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 2

Soil parameter set; M2;

Angle of shearing resistance; γφ' = 1.25; Effective cohesion; γc' = 1.25

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 19 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 24.8 deg; Design wall friction angle; δr.d = 12.1 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 24.8 deg

Design wall friction angle; δb.d = 12.1 deg; Design base friction angle; δbb.d = 24.8 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.706; Passive pressure coefficient; KP = 3.473

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 127.1 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 69.3 kN/m

Check stability against sliding

Resistance to sliding; Frest = 69.4 kN/m; Factor of safety; FoSsl = 1.001

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 127.1 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 58.7 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 72.7 kNm/m

Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 142.4 kNm/m
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Check stability against overturning

Factor of safety; FoSot = 1.957

PASS - Maximum restoring moment is greater than overturning moment
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RETAINING WALL ANALYSIS

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex 

incorporating Corrigendum No.1

Tedds calculation version 2.9.25

Analysis summary

Design summary

Overall design utilisation; 1.102

Overall design status; Fail

Description Unit Capacity Applied F o S Result
Sliding stability kN/m 74.4 73 1.019 PASS

Overturning stability kNm/m 149.1 100.2 1.488 PASS

Bearing pressure kN/m2 150 165.3 0.907 FAIL

Retaining wall details

Stem type; Cantilever with stepped rear face

Stem height; hstem = 2890 mm

Number of steps; Nsteps = 4

Height step 1; hs1 = 800 mm; Thickness step 1; ts1 = 1600 mm

Height step 2; hs2 = 800 mm; Thickness step 2; ts2 = 1600 mm

Height step 3; hs3 = 800 mm; Thickness step 3; ts3 = 1600 mm

Height step 4; hs4 = 490 mm; Thickness step 4; ts4 = 1600 mm

Angle to rear face of stem; α = 90 deg

Stem density; γstem = 25 kN/m3

Toe length; ltoe = 250 mm

Heel length; lheel = 100 mm

Base thickness; tbase = 300 mm

Base density; γbase = 25 kN/m3

Height of retained soil; hret = 2615 mm; Angle of soil surface; β = 0 deg

Depth of cover; dcover = 275 mm

Retained soil properties

Soil type; Medium dense well graded sand and gravel

Moist density; γmr = 19 kN/m3

Saturated density; γsr = 22.3 kN/m3

Characteristic effective shear resistance angle; φ'r.k = 30 deg

Characteristic wall friction angle; δr.k = 15 deg

Base soil properties

Soil type; Medium dense well graded sand

Soil density; γb = 19 kN/m3

Characteristic effective shear resistance angle; φ'b.k = 30 deg

Characteristic wall friction angle; δb.k = 15 deg

Characteristic base friction angle; δbb.k = 30 deg

Presumed bearing capacity; Pbearing = 150 kN/m2

Loading details

Permanent surcharge load; SurchargeG = 10 kN/m2
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General arrangement - sketch pressures relate to bearing check

 

Calculate retaining wall geometry

Base length; lbase = 1950 mm

Moist soil height; hmoist = 2890 mm

Length of surcharge load; lsur = 100 mm

Vertical distance; xsur_v = 1900 mm

Effective height of wall; heff = 3190 mm

Horizontal distance; xsur_h = 1595 mm

Area of wall stem; Astem = 4.624 m2; Vertical distance; xstem = 1050 mm

Area of wall base; Abase = 0.585 m2; Vertical distance; xbase = 975 mm

Area of moist soil; Amoist = 0.289 m2; Vertical distance; xmoist_v = 1900 mm

Horizontal distance; xmoist_h = 1063 mm

Area of base soil; Apass = 0.069 m2; Vertical distance; xpass_v = 125 mm

Horizontal distance; xpass_h = 192 mm

Area of excavated base soil; Aexc = 0.069 m2; Vertical distance; xexc_v = 125 mm

Horizontal distance; xexc_h = 192 mm

Using Coulomb theory

At rest pressure coefficient; K0 = 0.500; Passive pressure coefficient; KP = 4.977

Bearing pressure check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fpass_v = 138 kN/m
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Horizontal forces on wall

Total; Ftotal_h = max(Fsur_h + Fmoist_h + Fpass_h - Ftotal_v × tan(δbb.k), 0 kN/m) = 0 kN/m

Moments on wall

Total; Mtotal = Mstem + Mbase + Msur + Mmoist + Mpass = 76.8 kNm/m

Check bearing pressure

Bearing pressure at toe; qtoe = 165.3 kN/m2; Bearing pressure at heel; qheel = 0 kN/m2

Factor of safety; FoSbp = 0.907

FAIL - Maximum applied bearing pressure exceeds allowable bearing pressure 

Design approach 1

Partial factors on actions - Table A.3 - Combination 1

Partial factor set; A1

Permanent unfavourable action; γG = 1.35; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.50; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 1

Soil parameter set; M1;

Angle of shearing resistance; γφ' = 1.00; Effective cohesion; γc' = 1.00

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 19 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 30 deg; Design wall friction angle; δr.d = 15 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 30 deg

Design wall friction angle; δb.d = 15 deg; Design base friction angle; δbb.d = 30 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.500; Passive pressure coefficient; KP = 4.977

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 138 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 83.8 kN/m

Check stability against sliding

Resistance to sliding; Frest = 94.8 kN/m; Factor of safety; FoSsl = 1.131

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 138 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 68.7 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 100.2 kNm/m
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Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 149.1 kNm/m

Check stability against overturning

Factor of safety; FoSot = 1.488

PASS - Maximum restoring moment is greater than overturning moment

Design approach 1

Partial factors on actions - Table A.3 - Combination 2

Partial factor set; A2

Permanent unfavourable action; γG = 1.00; Permanent favourable 

action; γGf = 1.00

Variable unfavourable action; γQ = 1.30; Variable favourable action; γQf = 0.00

Partial factors for soil parameters – Table A.4 - Combination 2

Soil parameter set; M2;

Angle of shearing resistance; γφ' = 1.25; Effective cohesion; γc' = 1.25

Weight density; γγ = 1.00

Retained soil properties

Design moist density; γmr' = 19 kN/m3; Design saturated density; γsr' = 22.3 kN/m3

Des.eff.shear resist.angle; φ'r.d = 24.8 deg; Design wall friction angle; δr.d = 12.1 deg

Base soil properties

Design soil density; γb' = 19 kN/m3; Des.eff.shear resist.angle; φ'b.d = 24.8 deg

Design wall friction angle; δb.d = 12.1 deg; Design base friction angle; δbb.d = 24.8 deg

Design effective cohesion; c'b.d = 0 kN/m2

Using Coulomb theory

At rest pressure coefficient; K0 = 0.581; Passive pressure coefficient; KP = 3.473

Sliding check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 138 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h = 73 kN/m

Check stability against sliding

Resistance to sliding; Frest = 74.4 kN/m; Factor of safety; FoSsl = 1.019

PASS - Resistance to sliding is greater than sliding force

Overturning check

Vertical forces on wall

Total; Ftotal_v = Fstem + Fbase + Fsur_v + Fmoist_v + Fexc_v = 138 kN/m

Horizontal forces on wall

Total; Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 62.3 kN/m

Overturning moments on wall

Total; Mtotal_OT = Msur_OT + Mmoist_OT = 87.3 kNm/m

Restoring moments on wall

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 148.3 kNm/m
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Check stability against overturning

Factor of safety; FoSot = 1.699

PASS - Maximum restoring moment is greater than overturning moment
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