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All concrete to be C35/45
GBP onto bedrock minimum >150kN/m?

Soil parameters to be used in the design of earth retaining elements

Ka = 0.33
Ko= 0.5
o= 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

(Varible) Construction Traffic

(Varible) Gardens

Ground Water — wall to be fully drained

19kN/m?
10kN/m?

2.5kN/m?

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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Wall 1 Top

Properties
aQ TOW
Nmbzz _ Angle of repose 30°
= CHR \ ko 0.41 slope
S ‘v/ b Earth Density 19 kN/m®
IEREY : Surcharge 2.5 kN/m?
s . Concrete Density 25 kN/m?®
AN - Retained Height 0.8 m
}*%’} v _ o SRRRINS Toe Om
e \ Stem Width 0.8 m
R, S Heel 0m
1200
nJ’ /‘L Base 0m
Ref | Load | Axial | Horizontal | I/a Mr | Mo |
W1 (backfill) 0 0.8 0.00
W2 (stem) 14.4 0.4 5.76
W3 (base) 0 0.4 0.00
FA1 Surcharge 1.23 0.40 0.49
F2 Dead 2.74 0.27 0.73
| | 144 | 3.97 576 | 1.22 |
Overturning Check
Mo (overturning) / Mr (restoring)
FOS= 4.71
Sliding Check
Axial 14.4 kN/m
Horizontal 3.97 kN/m
FOS= 1.81 using friction coeffiecnt= 0.5
not critical due to interlocking
GBP Check
eccentricity Mr - Mo / Axial 0.32 m
GBP 30.47 kN/m? PASS SAY OK



Wall 1 Base

Properties
Q TowW
110.522
TP _ Angle of repose 30°
e VR \ ko 0.41 slope
— / : Earth Density 19 kN/m®
e : Surcharge 2.5 kN/m?
SE Concrete Density 25 kN/m®
o d:' =X Retained Height 1.6 m
ﬁv SR Av Toe Om
LT \ Stem Width 0.8m
B - Heel 0m
1200
nJ’ ﬁL Base 0m
| Ref | Load | Axial | Horizontal | l/a Mr | Mo |
W1 (backfill) 0 0.8 0.00
W2 (stem) 28.8 0.4 11.52
W3 (base) 0 0.4 0.00
F1 Surcharge 2.46 0.80 1.97
F2 Dead 10.97 0.53 5.85
| | | 288 | 1343 | 11.52 | 7.82 |
Overturning Check
Mo (overturning) / Mr (restoring)
FOS= 1.47
Sliding Check
Axial 28.8 kN/m
Horizontal 13.43 kKN/m
FOS= 1.07 using friction coeffiecnt = 0.5
GBP Check
eccentricity Mr - Mo / Axial 0.13 m

GBP

149.36 kN/m? PASS

SAY OK
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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

Analysis summary

Desigh summary

Tedds calculation version 2.9.25

Overall design utilisation 0.983

Overall design status Pass

Description Unit Capacity |Applied FoS Result
Sliding stability kN/m 36.6 35.9 1.017 PASS
Overturning stability kKNm/m |40 33 1.210 PASS
Bearing pressure kN/m? 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 hsz = 165 mm Thickness step 3 ts3 = 800 mm
Angle to rear face of stem o =90 deg

Stem density Yetem = 25 KN/m?3

Toe length loe = 225 mm

Heel length Iheel = 225 mm

Base thickness tbase = 300 mm

Base density Yoase = 25 kN/m?3

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

Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Base soil properties
Soil type
Soil density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details

Permanent surcharge load

deover = 275 mm

Medium dense well graded sand and gravel
Ymr = 20 KN/m8

Yor = 22.3 kN/m?

o'k =30 deg
Ok =15 deg

Medium dense well graded sand

Yo = 19 kN/m3
¢'ox = 30 deg
Sk = 15 deg
dbbk = 30 deg

Pbearing =150 kN/m?

Surchargec = 10 kN/m?




115.9 kN/m?

| 1250

0 kN/m?

General arrangement - sketch pressures relate to bearing check

Calculate retaining wall geometry

Base length

Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Area of moist soil

Area of base soil

Area of excavated base soil

Using Coulomb theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Ibase = 1250 mm
Nmoist = 1765 mm

|sur =225 mm
Xsur v = 1138 mm
hett = 2065 mm

Xsur h = 1033 mm
Astem =1.412 m2
Abase = 0.375 m?
Anmoist = 0.397 m2
Apass =0.062 m?

Aexc = 0.062 m2

Ko = 0.500

Vertical distance
Vertical distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fpass_v =56 kN/m

X School House Project Job no.
T ¥ Heath, Wakefield. ) , \ . .
Q  WF15SN Britannia Road, Milnsbridge. HD3 4QB 5879
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Xstem = 625 mm
Xbase = 625 mm
Xmoist v = 1138 mm
Xmoist_h = 688 mm
Xpass v = 113 mm
Xpass h = 192 mm
Xexc.v = 113 mm
Xexc_h = 192 mm

Ke = 4.977
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Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Bearing pressure at toe
Factor of safety

Design approach 1

Fiotal_h = max(Fsur_h + Fmoist_h + Fpass_n - Ftotal v X tan(dob.k), 0 kN/m) = 0 kN/m

Miotal = Mstem + Mbase + Msur + Mmoist + Mpass =18.1 kKNm/m

Qe = 115.9 kN/m?2

FoSpp = 1.294

Bearing pressure at heel

Qheel = 0 kN/m?

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya =1.35

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A1

Yat = 1.00

Yo =1.50

M1

Yo = 1.00

Yy = 1.00

'Ymr' =20 kN/m?3
0'rd = 30 deg
Yo' = 19 KN/m3
dbd =15 deg
C'od = 0 KN/m?
Ko = 0.500

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =56 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh =41.3 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 47.5 KN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =56 kN/m

Fiotal_h = Fsur h + Fmoist h + Fexc h = 26.2 KN/m

Overturning moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ ot = 33 kKNm/m

Permanent favourable

Yar = 0.00

Yo = 1.00

Ysr' = 22.3 KN/m?®
&ra =15 deg

0'b.d = 30 deg

dbb.d = 30 deg

Ke = 4.977

FoSsi=1.15

PASS - Resistance to sliding is greater than sliding force
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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

Design approach 1

FoSot = 1.21

PASS - Maximum restoring moment is greater than overturning moment

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya = 1.00

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A2

Yat = 1.00
Ya=1.30

M2

Yo =1.25

Yy = 1.00

'Ymr' =20 kN/m?3
0'rd = 24.8 deg
Yo' = 19 KN/m3
dbd = 12.1 deg
C'od = 0 KN/m?
Ko = 0.581

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =56 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh =35.9 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 36.6 kKN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =56 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh + Fexcﬁh =25.3 kKN/m

Overturning moments on wall

Total

Restoring moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ot = 28.8 kNm/m

MtotaLR = MstemfR + MbasefR + MmoisLR + MexcﬁR =39.1 KNm/m

Permanent favourable

Yar = 0.00

Yo = 1.25

Ysr' = 22.3 KN/m?®
&ra =12.1 deg

0'b.d = 24.8 deg
Sbb.d = 24.8 deg

Ke = 3.473

FoSs =1.017

PASS - Resistance to sliding is greater than sliding force
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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

Analysis summary

Desigh summary

Tedds calculation version 2.9.25

Overall design utilisation 0.999

Overall design status Pass

Description Unit Capacity |Applied FoS 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/m? 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 hsz = 800 mm Thickness step 3 ts3 = 1600 mm
Angle to rear face of stem o =90 deg

Stem density Yetem = 25 KN/m?3

Toe length ltoe = 250 mm

Heel length lheet = 250 mm

Base thickness tbase = 300 mm

Base density Yoase = 25 kN/m?3

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

Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Base soil properties
Soil type
Soil density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details

Permanent surcharge load

deover = 275 mm

Medium dense well graded sand and gravel
Ymr = 19 KN/m8

Yor = 22.3 kN/m?

o'k =30 deg
Ok =15 deg

Medium dense well graded sand

Yo = 19 kN/m3
¢'ox = 30 deg
Sk = 15 deg
dbbk = 30 deg

Pbearing =150 kN/m?

Surchargec = 10 kN/m?
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5

2400

)
>

j«-275

e300 sfa

-52.5 kN/m?2

€250 pf¢——————————1600——————————»{«-2504]

10 kN/m?2

5.9 kN/m?

-

124.8 kN/m?2|

2100

General arrangement - sketch pressures relate to bearing check

Calculate retaining wall geometry

Base length

Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Area of moist soil

Area of base soil

Area of excavated base soil

Using Coulomb theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

Ibase = 21 00 mm
Nmoist = 2400 mm

|sur =250 mm
Xsur v = 1975 mm
hett = 2767 mm

Xsur h = 1383 mm
Astem = 3.84 m2
Abase = 0-63 m2
Amoist = 0.608 m?
Apass =0.069 m?

Aexc = 0.069 m?

Ko = 0.608

Vertical distance
Vertical distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fpass_v =127.1 kN/m

36.7 kN/m?

2767

Xstem = 1050 mm
Xbase = 1050 mm
Xmoist v = 1976 mm
Xmoist_h = 922 mm
Xpass v = 125 mm
Xpass_h = 192 mm
Xexc_.v = 125 mm
Xexc_h = 192 mm

Ke = 4.977
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Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Bearing pressure at toe
Factor of safety

Design approach 1

Fiotal_h = max(Fsur_h + Fmoist_h + Fpass_n - Ftotal v X tan(dob.k), 0 kN/m) = 0 kN/m

Miotal = Mstem + Mbase + Msur + Mmoist + Mpass =86.3 kNm/m

Coe = 124.8 kN/m?2

FoSpp = 1.202

Bearing pressure at heel

Qheel = 0 kN/m?

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya =1.35

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A1

Yat = 1.00

Yo =1.50

M1

Yo = 1.00

Yy = 1.00

'Ymr' =19 kN/m3
0'rd = 30 deg
Yo' = 19 KN/m3
dbd =15 deg
C'od = 0 KN/m?
Ko = 0.608

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =127.1 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh =79.6 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 88.5 kN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =127.1 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh + Fexcﬁh = 64.5 KN/m

Overturning moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ot = 83.5 kNm/m

Permanent favourable

Yar = 0.00

Yo = 1.00

Ysr' = 22.3 KN/m?®
&ra =15 deg

0'b.d = 30 deg

dbb.d = 30 deg

Ke = 4.977

FoSs =1.112

PASS - Resistance to sliding is greater than sliding force
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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

Design approach 1

FoSot =1.715

PASS - Maximum restoring moment is greater than overturning moment

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya = 1.00

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A2

Yat = 1.00
Ya=1.30

M2

Yo =1.25

Yy = 1.00

'Ymr' =19 kN/m3
0'rd = 24.8 deg
Yo' = 19 KN/m3
dbd = 12.1 deg
C'od = 0 KN/m?
Ko = 0.706

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =127.1 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh =69.3 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 69.4 KN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =127.1 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh + Fexcﬁh =58.7 kKN/m

Overturning moments on wall

Total

Restoring moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ ot = 72.7 kNm/m

MtotaLR = MstemfR + MbasefR + MmoisLR + MexcﬁR =142.4 KNm/m

Permanent favourable

Yar = 0.00

Yo = 1.25

Ysr' = 22.3 KN/m?®
&ra =12.1 deg

0'b.d = 24.8 deg
Sbb.d = 24.8 deg

Ke = 3.473

FoSs = 1.001

PASS - Resistance to sliding is greater than sliding force
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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

Analysis summary

Desigh summary

Tedds calculation version 2.9.25

Overall design utilisation 1.102

Overall design status Fail

Description Unit Capacity |Applied FoS Result
Sliding stability kN/m 74.4 73 1.019 PASS
Overturning stability kKNm/m 1491 100.2 1.488 PASS
Bearing pressure kN/m? 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 hsz = 800 mm Thickness step 3 ts3 = 1600 mm
Height step 4 hsa = 490 mm Thickness step 4 tsa = 1600 mm
Angle to rear face of stem o =90 deg

Stem density Yetem = 25 KN/m?3

Toe length loe = 250 mm

Heel length lheet = 100 mm

Base thickness tbase = 300 mm

Base density Yoase = 25 kN/m?3

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

Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Base soil properties
Soil type
Soil density

Characteristic effective shear resistance angle
Characteristic wall friction angle

Characteristic base friction angle

Presumed bearing capacity

Loading details

Permanent surcharge load

deover = 275 mm

Medium dense well graded sand and gravel
Ymr = 19 KN/m8

Yor = 22.3 kN/m?

o'k =30 deg
ok =15 deg

Medium dense well graded sand

Yo = 19 kN/m3
0'b.k = 30 deg
Sk = 15 deg
Sbbk = 30 deg

Pbearing =150 kN/m?

Surchargec = 10 kN/m?
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General arrangement - sketch pressures relate to bearing check

Calculate retaining wall geometry

Base length

Moist soil height

Length of surcharge load
Vertical distance
Effective height of wall
Horizontal distance

Area of wall stem

Area of wall base

Area of moist soil

Area of base soil

Area of excavated base soil

Using Coulomb theory
At rest pressure coefficient

Bearing pressure check

Vertical forces on wall
Total

lbase = 1950 mm
Nmoist = 2890 mm

lsur = 100 mm
Xsur_v = 1900 mm
het = 3190 mm

Xsur_h = 1595 mm
Astem = 4.624 m2
Abase = 0.585 m2
Amoist = 0.289 m2
Apass =0.069 m?

Aexc = 0.069 m2

Ko = 0.500

Vertical distance
Vertical distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance
Vertical distance
Horizontal distance

Passive pressure coefficient

Ftotalﬁv = Fstem + Foase + Fsurﬁv + Fmoistfv + Fpassiv =138 kN/m
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Xstem = 1050 mm
Xoase = 975 mm
Xmoist_v = 1900 mm
Xmoist h = 1063 mm
Xpass_v = 125 mm
Xpass_h = 192 mm
Xexc.v = 125 mm
Xexc_h = 192 mm

Ke = 4.977
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Horizontal forces on wall
Total

Moments on wall
Total

Check bearing pressure
Bearing pressure at toe
Factor of safety

Design approach 1

Fiotal_h = max(Fsur_h + Fmoist_h + Fpass_n - Ftotal v X tan(dob.k), 0 kN/m) = 0 kN/m

Miotal = Mstem + Mbase + Msur + Mmoist + Mpass =76.8 KNm/m

Qoe = 165.3 kN/m?2

FoSpp = 0.907

Bearing pressure at heel

Qheel = 0 kN/m?

FAIL - Maximum applied bearing pressure exceeds allowable bearing pressure

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya =1.35

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A1

Yat = 1.00

Yo =1.50

M1

Yo = 1.00

Yy = 1.00

'Ymr' =19 kN/m3
0'rd = 30 deg
Yo' = 19 KN/m3
dbd =15 deg
C'od = 0 KN/m?
Ko = 0.500

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =138 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh = 83.8 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 94.8 kKN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =138 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh + Fexcﬁh = 68.7 kKN/m

Overturning moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ ot = 100.2 kNm/m

Permanent favourable

Yar = 0.00

Yo = 1.00

Ysr' = 22.3 KN/m?®
&ra =15 deg

0'b.d = 30 deg

dbb.d = 30 deg

Ke = 4.977

FoSs =1.131

PASS - Resistance to sliding is greater than sliding force
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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

Design approach 1

FoSot = 1.488

PASS - Maximum restoring moment is greater than overturning moment

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

Partial factor set

Permanent unfavourable action

action

Variable unfavourable action

Ya = 1.00

Variable favourable action

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

Soil parameter set

Angle of shearing resistance

Weight density

Retained soil properties
Design moist density
Des.eff.shear resist.angle
Base soil properties
Design soil density
Design wall friction angle
Design effective cohesion

Using Coulomb theory
At rest pressure coefficient

Sliding check

Vertical forces on wall
Total

Horizontal forces on wall
Total

A2

Yat = 1.00
Ya=1.30

M2

Yo =1.25

Yy = 1.00

'Ymr' =19 kN/m3
0'rd = 24.8 deg
Yo' = 19 KN/m3
dbd = 12.1 deg
C'od = 0 KN/m?
Ko = 0.581

Effective cohesion

Design saturated density
Design wall friction angle

Des.eff.shear resist.angle
Design base friction angle

Passive pressure coefficient

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =138 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh =73 kN/m

Check stability against sliding

Resistance to sliding

Overturning check

Vertical forces on wall
Total

Horizontal forces on wall
Total

Frest = 74.4 KN/m

Factor of safety

Ftotal_v = Fstem + Foase + Fsur_v + Fmoist_v + Fexc_v =138 kN/m

Ftotalﬁh = Fsurﬁh + Fmoistﬁh + Fexcﬁh =62.3 kKN/m

Overturning moments on wall

Total

Restoring moments on wall

Total

Miotal_oT = Msur_oT + Mmoist_ ot = 87.3 kNm/m

MtotaLR = MstemfR + MbasefR + MmoisLR + MexcﬁR =148.3 KNm/m

Permanent favourable

Yar = 0.00

Yo = 1.25

Ysr' = 22.3 KN/m?®
&ra =12.1 deg

0'b.d = 24.8 deg
Sbb.d = 24.8 deg

Ke = 3.473

FoSsi =1.019

PASS - Resistance to sliding is greater than sliding force
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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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