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AIM:

Provide calculation for permanent RC retaining wall construction in temporary condition. All set out on DWG: 4070-09-1 &

4070-10-1.

Design Standards used:

- BS EN 1990:2002- Eurocode 0: Basis of structural design
-BS EN 1991-1-1:2002 - Eurocode 1: Actions on structures. General Actions- Densities, self-weight and imposed loads for

buildings

-BS EN 5975:2019 Code of Practice for temporary works procedures and permissible stress design of falsework
-BS EN 1997-1 Geotechnical design.

-EN1997-1:2004

Phase 2- step 2:
- S 7
/ {
g
STEP 2

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

Tedds calculation version 2.9.10

Description Unit Capacity |Applied FoS Result
Sliding stability kN/m 228.8 59.6 3.837 PASS
Overturning stability kKNm/m |72.8 51.2 1.421 PASS
Bearing pressure kN/m? 461.3 115 4.011 PASS
Retaining wall details

Stem type; Cantilever

Stem height; hstem = 2323 mm

Stem thickness;
Angle to rear face of stem;

tstem = 250 mm

o =90 deg
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Stem density;

Toe length;

Base thickness;

Key position;

Key depth;

Key thickness;

Base density;

Height of retained soil;
Angle of soil surface;
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 cohesion;

Characteristic effective shear resistance angle;
Characteristic wall friction angle;
Characteristic base friction angle;

Loading details
Variable surcharge load;

Ystem = 25 KN/m?
loe =1200 mm
tbase = 450 mm
Pkey = 400 mm
dkey = 450 mm
tkey = 450 mm
Ybase = 25 kN/m?
hret = 823 mm
3=0deg

cover = 1500 mm

Medium dense well graded sand
ymr = 20 kKN/m3

ysr = 22 KN/m3

@rk = 30 deg

ork = 0 deg

Medium dense well graded sand
Vb = 20 kN/m?

C'bk = 0 kN/m?

@ok =30 deg

ok =15 deg

dvbk = 30 deg

Surchargea = 10 kN/m?
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fe————1200——»] 250 |

5.3 kN/m?

1500

I
e

}4— 4504*—45"

115 kNfm?

Calculate retaining wall geometry
Base length;

Base height;

Moist soil height;

Length of surcharge load;

- Distance to vertical component;
Effective height of wall;

- Distance to horizontal component;
- Distance to horizontal component above key;
Area of wall stem;

- Distance to vertical component;
Area of wall base;

- Distance to vertical component;
Area of base soil;

- Distance to vertical component;

- Distance to horizontal component;
Area of excavated base soil;

- Distance to vertical component;

- Distance to horizontal component;

28 kNfm?

115 kN/m?

4400 —pje—450—pla——600——]

f 1450 {

General arrangement

Ibase = ltoe + tstem = 1450 mm

hbase = tbase + dkey = 900 mm

hmoist = hsoil = 2323 mm

sur = lheel = 0 mm

Xsur_v = lbase - lheel / 2 = 1450 mm

heff = hbase + dcover + hret = 3223 mm

Xsur_h = heff / 2 - dkey = 1162 mm

Xsur_h a = (Neff - dkey) / 2 = 1387 mm

Astem = hstem X tstem = 0.581 m?

Xstem = ltoe + tstem / 2 = 1325 mm

Abase = lbase X tbase + dkey X tkey = 0.855 m?

Xbase = (lbase? X toase / 2 + dkey X tkey X (Pkey + tkey / 2)) / Abase = 701 mm
Apass = dcover X loe = 1.8 m?

Xpass_v = Ibase - (cover X loeX (lbase - ltoe / 2)) / Apass = 600 mm
Xpass_h = (dcover + hbase) / 3- dkey = 350 mm

Aexc = hpass X ltoe = 1.8 m2

Xexc_v = Ibase - (Npass X ltoeX (lbase - ltoe / 2)) / Aexc = 600 mm
Xexc_h = (Npass + hbase) / 3- dkey = 350 mm
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Design approach 1

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

Partial factor set;

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Soil parameter set;

Angle of shearing resistance;
Effective cohesion;

Weight density;

Retained soil properties

Design moist density;

Design saturated density;

Design effective shear resistance angle;
Design wall friction angle;

Base soil properties

Design soil density;

Design effective shear resistance angle;
Design wall friction angle;

Design base friction angle;

Design effective cohesion;

Using Coulomb theory
Active pressure coefficient;

Passive pressure coefficient;

Sliding check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Total;

Check stability against sliding
Base soil resistance;

Base friction;

Resistance to sliding;

Factor of safety;

A1
ve =1.35
yer = 1.00
va = 1.50
vaf = 0.00
;Partial factors for soil parameters — Table A.4 - Combination 1
M1

Y¢ = 1.00
Yo =1.00
w=1.00

Library item; Partial factors output

ymr' = Yir / Yy = 20 KN/m?3

Yo' = Vsr / Yy = 22 KN/m3

@rd = atan(tan(@rk) / yg) = 30 deg
ord = atan(tan(ork) / yg) = 0 deg

Vo' = Vb /Wy =20 KN/m3

@b.a = atan(tan(@bk) / y¢) = 30 deg
db.a = atan(tan(dvx) / Yg) = 15 deg
Obb.d = atan(tan(devk) / Yg) = 30 deg
C'b.d = C'bk / Yo = 0 KN/m?

Ka = sin(or + @ra)? / (sin(a)2 x sin(a - &ra) X [1 + V[sin(@ra + dr.a) x
sin(@ra - B) / (sin(a - &.4) x sin(a + B))]I2) = 0.333

Kp = sin(90 - @b.d)? / (sin(90 + b.d) x [1 - V[sin(@b.d + Sb.d) X SiN(Pb.a) /
(Sin(90 + v.0))]J?) = 4.977

Fstem = Yor X Astem X Ystem = 14.5 KN/m
Fbase = Yor X Abase X Ybase = 21.4 KN/m
Fexc v = Yof X Aexc X Yb' = 36 KN/m

Fiotal v = Fstem *+ Fpase + Fexc v = 71.9 KN/m

Fsur h = Ka x ya X Surchargea X hef = 16.1 kN/m
Fmoist h = Y6 X Ka X Ymr' X het? / 2 = 46.7 KN/m
Fiotal_h = Fsur_h + Fmoist h = 62.9 KN/m

Fexc_h = Yot X Kp X cOS(db.d) X Yo' X (Npass + hbase)? / 2 = 276.9 KN/m
Friction = Ftotal_v X tan(dbb.d) = 41.5 kN/m

Frest = Fexc_h + Friction = 318.4 KN/m

FOSsi = Frest / Ftotal h = 5.065
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Overturning check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Overturning moments on wall
Surcharge load;

Moist retained soil;

Total;

Restoring moments on wall
Wall stem;

Wall base;

Base soil;

Total;

Check stability against overturning

Factor of safety;

Bearing pressure check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Moments on wall
Wall stem;

Wall base;
Surcharge load;
Moist retained soil;

PASS - Resistance to sliding is greater than sliding force

Fstem = Yof X Astem X Ystem = 14.5 KN/m
Fbase = Yor X Abase X Ybase = 21.4 KN/m
Fexc_v = Yo X Aexc X Yb' = 36 KN/m

Fiotal v = Fstem + Fpase + Fexc v = 71.9 KN/m

Fsur h = Ka x ya %X Surchargea x (heff - dkey) = 13.9 kN/m

Fmoist_ h = Y& X Ka X ymr' X (heff - dkey)? / 2 = 34.6 KN/m

Fexc_h = max(-yaf X Kp X cos(db.d) X yb' X (Npass + hbase)? / 2, ~(Fmoist_h +
Fsur_nh)) = -48.5 KN/m

Ftotal_h = Fsur_h + Fmoist_h + Fexc_h = 0 kKN/m

Msur_oT = Fsur_h X Xsur_h_a = 19.2 kNm/m
Mmoist_OT = Fmoist_h X Xmoist_h_a = 32 kNm/m
Miotai_oT = Msur_oT + Mmoist_oT = 51.2 KNm/m

Mstem R = Fstem X Xstem = 19.2 KNm/m

Mbase R = Fbase X Xbase = 15 KNm/m

Mexc R = Fexc_v X Xexc_v - Fexc_h X Xexc_h = 38.6 KNm/m
Mtotal_R = Mstem_R + Mbase_R + Mexc_ R = 72.8 KNm/m

FoSot = Mtotal_R / Miotal_oT = 1.421

PASS - Maximum restoring moment is greater than overturning moment

Fstem = Y6 X Astem X Ystem = 19.6 KN/m
Fbase = YG X Abase X Ybase = 28.9 KN/m
Fpass v = Y X Apass X \b' = 48.6 KN/m
Ftotal_v = Fstem + Fbase + Fpass_v = 97.1 kN/m

Fsur h = Ka x ya %X Surchargea % (heff - dkey) = 13.9 kN/m

Fmoist_ h = Y& X Ka X ymr' X (heff - dkey)? / 2 = 34.6 KN/m

Fpass_h = max(-yar X Kp X cos(8b.d) X Yo' X (dcover + hbase)? / 2, ~(Fmoist_h +
Fsur_nh)) = -48.5 KN/m

Fiotal_h = max(Fsur_h + Fmoist h + Fpass_h - Ftotal_v X tan(dob.d), 0 KN/m) =0
kN/m

Mstem = Fstem X Xstem = 26 KNm/m

Mbase = Fbase X Xbase = 20.2 KNm/m

Msur = -Fsur_h X Xsur_h_a = =19.2 kNm/m
Mmoist = -Fmoist_h X Xmoist_h_a = =32 KNm/m
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Base soil; Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 46.1 KNm/m
Total; Miotal = Mstem + Mbase + Msur + Mmoist + Mpass = 41.1 KNm/m

Check bearing pressure

Distance to reaction;

Eccentricity of reaction;

Loaded length of base;

Bearing pressure at toe;

Bearing pressure at heel;

Effective overburden pressure;
Design effective overburden pressure;
Bearing resistance factors;

Foundation shape factors;

Load inclination factors;

Net ultimate bearing capacity

Factor of safety;

"X = Miotal / Fiotal v = 424 mm

€ ="X- lbase / 2 = -301 mm

lload = 2 x ~x = 847 mm

Qtoe = Fiotal v / load = 114.5 KN/m?

Qheet = 0 KN/m?

q = (tbase + deover) X Yo' = 39 kN/m?

q'=q/y=39 kN/m?

Nq = Exp(Tt x tan(@b.d)) x (tan(45 deg + @b.da / 2))? = 18.401
Nc = (Nq - 1) x cot(@b.d) = 30.14

Ny =2 x (Ng - 1) x tan(¢b.d) = 20.093

Sq=1
Sy=1
sc=1

H = Fsur_h + Fmoist_h + Fpass_h = 0 kN/m

V = Fiotav = 97.1 KN/m

m=2

iqg=[1-H/(V + load X C'b.d X cot(@b.d))]™ = 1
iy=[1-H/(V+ lioad X C'b.d X cot(@b.a))]™* " =1
i = ig - (1 - ig) / (No x tan(@b.a)) = 1

Nt = C'ba X Ne X 8¢ X ic + @' X Ng X 8q X ig + 0.5 X yb' X lioad X Ny x sy X iy = 887.9 kN/m?

FoSup = nf / max(Qtoe, qheel) = 7.752

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Design approach 1

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

Partial factor set;

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Soil parameter set;

Angle of shearing resistance;
Effective cohesion;

Weight density;

Retained soil properties
Design moist density;
Design saturated density;

Design effective shear resistance angle;

Design wall friction angle;

A2
ve = 1.00
yer = 1.00
va =1.30
yaf = 0.00
;Partial factors for soil parameters — Table A.4 - Combination 2
M2

Vo = 1.25
Yo =1.25
w=1.00

Library item; Partial factors output

ymr' = Yior / Yy = 20 KN/m?3

Vo' = Vsr / Yy = 22 KN/m?3

@ra = atan(tan(@rx) / yg) = 24.8 deg
ord = atan(tan(ork) / yg) = 0 deg
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Base soil properties
Design soil density;

Vo' = Vb / Yy = 20 KN/m3

Design effective shear resistance angle; @b.a = atan(tan(@ok) / yg) = 24.8 deg

Design wall friction angle;
Design base friction angle;
Design effective cohesion;

Using Coulomb theory
Active pressure coefficient;

Passive pressure coefficient;

Sliding check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Total;

Check stability against sliding
Base soil resistance;

Base friction;

Resistance to sliding;

Factor of safety;

Overturning check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Overturning moments on wall
Surcharge load;

Moist retained soil;

Total;

dp.d = atan(tan(do.x) / Yg) = 12.1 deg
dbb.d = atan(tan(dbk) / Vy¢) = 24.8 deg
C'v.d = C'ok / Yo = 0 kKN/m?

Ka = sin(a + @rq)? / (sin(a)? x sin(a - &.4) x [1 + V[sin(@ra + &q) X
sin(@r.q - B) / (sin(a - &.q) x sin(a + B))]?) = 0.409

Kp = sin(90 - @b.d4)? / (sin(90 + b.q) x [1 - V[siN(@b.d + Sb.d) X SiN(Pb.a) /
(Sin(90 + &.4))]J?) = 3.473

Fstem = Yot X Astem X Ystem = 14.5 KN/m
Fbase = Yot X Abase X Ybase = 21.4 KN/m
Fexc v = Yof X Aexc X Yb' = 36 KN/m

Ftotal_v = Fstem + Fbase + Fexc_v = 71.9 kN/m

Fsur h = Ka X ya x Surchargea X heff = 17.1 kN/m
Fmoist h = Yo X Ka X ymr' X he? / 2 = 42.5 KN/m
Ftotal h = Fsur h + Fmoist_ h = 59.6 KN/m

Fexc_h = Yaf X Kp X cOS(8b.d) X Yo' X (Npass + hbase)? / 2 = 195.6 KN/m
Friction = Ftotal_v X tan(dbb.d) = 33.2 kN/m
Frest = Fexc_h + Firiction = 228.8 KN/m
FoSs| = Frest / Fiotal h = 3.837
PASS - Resistance to sliding is greater than sliding force

Fstem = Yot X Astem X Ystem = 14.5 KN/m
Fbase = Yot X Abase X Ybase = 21.4 KN/m
Fexc v = Yof X Aexc X Yb' = 36 KN/m

Ftotal_v = Fstem + Fbase + Fexc_v = 71.9 kN/m

Fsur h = Ka x ya x Surchargeq X (heff - dkey) = 14.7 kKN/m

Fmoist h = Y6 X Ka X Ymr' X (heff - dkey)? / 2 = 31.5 KN/m

Fexc_h = max(-yaf X Kp x cos(db.d) X Yb' X (Npass + hvase)? / 2, -(Fmoist_h +
Fsur_h)) = -46.2 kN/m

Fiotal_h = Fsur_h + Fmoist h + Fexc_.h = 0 KN/m

Msur_oT = Fsur_h X Xsur_h_a = 20.4 kKNm/m
Mmoist_ 0T = Fmoist_h X Xmoist h_a = 29.1 KNm/m
Miotal_oT = Msur_oT + Mmoist_ ot = 49.5 KNm/m
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Restoring moments on wall
Wall stem;

Wall base;

Base soil;

Total;

Check stability against overturning
Factor of safety;

Bearing pressure check

Vertical forces on wall
Wall stem;

Wall base;

Base soil;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Moments on wall
Wall stem;

Wall base;
Surcharge load;
Moist retained soil;
Base soil;

Total;

Check bearing pressure

Distance to reaction;

Eccentricity of reaction;

Loaded length of base;

Bearing pressure at toe;

Bearing pressure at heel;

Effective overburden pressure;
Design effective overburden pressure;
Bearing resistance factors;

Foundation shape factors;

Load inclination factors;

Mstem R = Fstem X Xstem = 19.2 KNm/m

Mbase R = Fbase X Xbase = 15 KNm/m

Mexc R = Fexc_v X Xexc_v - Fexc_h X Xexc_h = 37.8 KNm/m
Mtotal_R = Mstem_R + Mbase_R + Mexc R = 72 KNm/m

FoSot = MtotaI_R/ MtotaI_OT =1.454

PASS - Maximum restoring moment is greater than overturning moment

Fstem = Y6 X Astem X Ystem = 14.5 KN/m

Fbase = Y6 X Abase X Ybase = 21.4 KN/m
Fpass_v = Y6 X Apass X Yo' = 36 KN/m

Fiotal v = Fstem *+ Fpase + Fpass_v = 71.9 KN/m

Fsur h = Ka x ya % Surchargea x (heff - dkey) = 14.7 kKN/m

Fmoist_ h = Y& X Ka X ymr' X (heff - dkey)? / 2 = 31.5 kN/m

Fpass_h = max(-yar X Kp X coS(8b.d) X Yo' X (dcover + hbase)? / 2, ~(Fmoist_h +
Fsur h)) = -46.2 KN/m

Ftotal_h = max(Fsur_h + Fmoist h + Fpass_h - Ftotal_v X tan(dob.d), 0 KN/m) =0
kN/m

Mstem = Fstem X Xstem = 19.2 KNm/m

Mbase = Fbase X Xbase = 15 KNm/m

Msur = -Fsur_h X Xsur_h_a = -20.4 KNm/m

Mmoist = ~-Fmoist_h X Xmoist_h_a = =29.1 kNm/m

Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 37.8 KNm/m
Miotal = Mstem + Mbase + Msur + Mmoist + Mpass = 22.5 KNm/m

“x = Motar / Ftotal_v =313 mm

€= X-lbase/2=-412 mm

lload =2 X~ x = 625 mm

Qtoe = Fiotal v/ load = 115 KN/m?

Qheet = 0 KN/m?

g = (tbase + dcover) X yb' = 39 kN/m?

q'=q/y=39 kN/m?

Nq = Exp(Tt x tan(@b.d)) x (tan(45 deg + @b.da/ 2))? = 10.431
Nc = (Nq - 1) x cot(@b.d) = 20.418

Ny =2 x (Ng - 1) x tan(@b.d) = 8.712

Sq=1
Sy=1
sc=1

H = Fsur_h + Fmoist_h + Fpass_h = 0 kN/m
V= Ftotal_v =71.9 kN/m
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m=2

Net ultimate bearing capacity

Factor of safety;

Phase 3- step 4:

PR ——

STEP 4

RETAINING WALL ANALYSIS

iqg=1[1-H/(V + licad X C'b.d X cot(@b.d))]™ =1
iy=[1-H/(V+ licad X C'b.d X cot(@p.a))]™*" =1
ic =ig-(1-1iq)/ (Nc x tan(@b.a)) =1

Nt = C'ba X Ne X 8¢ X ic + @' X Ng X 8q X ig + 0.5 X yb' X lioad X Ny x sy X iy = 461.3 kN/m?

« EXCAVATION TO BASEMENT RC SLAB LEV

REINFORCE
GO ALLOW
REFERTO ST

FoSup = nf / max(qtoe, qheel) = 4.011
PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex
incorporating Corrigendum No.1

Analysis summary

Tedds calculation version 2.9.10

Description

Unit

Capacity |Applied

FoS

Result

Bearing pressure

kN/m?

217.8 24.8

8.800

PASS

Retaining wall details
Stem type;

Stem height;

Prop height;

Stem thickness;

Angle to rear face of stem;
Stem density;

Toe length;

Base thickness;

Key position;

Key depth;

Key thickness;

Propped cantilever
hstem = 2323 mm
hprop =2000 mm

tstem = 250 mm
o =90 deg

Ystem = 25 kN/m?
loe =1200 mm
tbase = 450 mm
Pkey = 400 mm
dkey = 450 mm
tkey = 450 mm
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Base density;

Height of retained soil;
Angle of soil surface;
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 cohesion;

Characteristic effective shear resistance angle;
Characteristic wall friction angle;
Characteristic base friction angle;

Loading details
Variable surcharge load;

000

Ybase = 25 KN/m?
hret = 2323 mm
3=0deg

dcover =0 mm

Medium dense well graded sand
ymr = 20 KN/m?3

Ysr = 22 kN/m3

@rk = 30 deg

ork = 0 deg

Medium dense well graded sand
Yb = 20 kN/m?3

C'bk = 0 KN/m?

@bk = 30 deg

ok =15deg

dbbk = 30 deg

Surchargeaq = 10 kN/m?

fje————1200——»f 250 |

5.3 kN/m?

Pro
—p

J
>
L
)

fe—450—ple—450

24.8 kN/m?2

Calculate retaining wall geometry
Base length;

4.8 kN/m?2

f4—400—ple—450—ple——600—>]

I |
= 1450 »

General arrangement

Ibase = ltoe + tstem = 1450 mm

28 kNfm?
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Base height; hbase = tbase + dkey = 900 mm

Moist soil height;

Length of surcharge load;

- Distance to vertical component;
Effective height of wall;

- Distance to horizontal component;

- Distance to horizontal component above key;

Area of wall stem;
- Distance to vertical component;
Area of wall base;
- Distance to vertical component;

Design approach 1

Nmoist = hsoil = 2323 mm

sur = lheel = 0 mm

Xsur_v = lbase - lheel / 2 = 1450 mm

heff = hbase + dcover + hret = 3223 mm
Xsur_h = heff / 2 - dkey = 1162 mm

Xsur_h_a = (Neff - dkey) / 2 = 1387 mm

Astem = hstem X tstem = 0.581 m?

Xstem = ltoe + tstem / 2 = 1325 mm

Abase = lbase X thase + dkey X tkey = 0.855 m?

Xbase = (|base2 X thase / 2 + dkey X tkey X (Pkey + tkey / 2)) / Abase = 701 mm

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

Partial factor set;

Permanent unfavourable action;
Permanent favourable action;
Variable unfavourable action;
Variable favourable action;

Soil parameter set;

Angle of shearing resistance;
Effective cohesion;

Weight density;

Retained soil properties

Design moist density;

Design saturated density;

Design effective shear resistance angle;
Design wall friction angle;

Base soil properties

Design soil density;

Design effective shear resistance angle;
Design wall friction angle;

Design base friction angle;

Design effective cohesion;

Using Coulomb theory
Active pressure coefficient;

Passive pressure coefficient;

Bearing pressure check

Vertical forces on wall
Wall stem;
Wall base;

A1
ve =1.35
yer = 1.00
ya = 1.50
yar = 0.00
;Partial factors for soil parameters — Table A.4 - Combination 1
M1

Y¢ = 1.00
Yo =1.00
w=1.00

Library item; Partial factors output

Ymr' = Yr / Yy = 20 kKN/m3

Ysr' = Ver / Yy = 22 KN/m?

@ra = atan(tan(@rk) / yg) = 30 deg
ord = atan(tan(drk) / yg) = 0 deg

Vo' = Vb / Yy = 20 KN/m3

@b.d = atan(tan(@ok) / yg) = 30 deg
dv.d = atan(tan(dvx) / Yg¢) = 15 deg
Obb.d = atan(tan(devk) / Yg) = 30 deg
C'b.d = C'bk / Yo = 0 KN/m?

Ka = sin(a + @rq)? / (sin(a)? x sin(a - &.q4) x [1 + V[sin(@ra + &q) X
sin(@r.q - B) / (sin(a - &.q) x sin(a + B))]1?) = 0.333

Kp = sin(90 - @b.d4)? / (sin(90 + b.q) x [1 - V[sin(@b.d + Sb.d) X SiN(Pb.a) /
(sin(90 + .4))]J?) = 4.977

Fstem = VG X Astem X Ystem = 19.6 kN/m
Fbase = YG X Abase X Ybase = 28.9 kN/m
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Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Moments on wall
Wall stem;

Wall base;
Surcharge load;
Moist retained soil;
Base soil;

Total;

Check bearing pressure
Maximum friction force;

Propping force;

Moment from propping force;
Distance to reaction;

Eccentricity of reaction;

Loaded length of base;

Bearing pressure at toe;

Bearing pressure at heel;

Effective overburden pressure;
Design effective overburden pressure;
Bearing resistance factors;

Foundation shape factors;

Load inclination factors;

Net ultimate bearing capacity

Ni = C'bd X Ne X 8¢ X ic + @' X Ng X 8q X ig + 0.5 X yb' X lioad X Ny x sy X iy = 726.4 KN/m?

Factor of safety;

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

Design approach 1

Fiotal v = Fstem + Fpase = 48.5 KN/m

Fsur_h = Ka x ya x Surchargea X (heff - dkey) = 13.9 kN/m

Fmoist h = Y6 X Ka X Ymr' X (heff - dkey)? / 2 = 34.6 KN/m

Fpass_h = -Yat X Kp X cOS(8b.d) X Yb' X (dcover + hbase)? / 2 = -38.9 KN/m
Ftotal_h = Fsur_h + Fmoist_h + Fpass_ h = 9.5 KN/m

Mstem = Fstem X Xstem = 26 kNm/m

Mbase = Fbase X Xbase = 20.2 KNm/m

Msur = -Fsur_h X Xsur_h_a = =19.2 kNm/m

Mmoist = -Fmoist_h X Xmoist_ h_a = -32 KNm/m

Mpass = -Fpass_h X Xpass_h = -5.8 kKNm/m

Miotal = Mstem + Mbase + Msur + Mmoist + Mpass = =10.8 KNm/m

Friction_max = Ftotal_v X tan(dbb.d) = 28 kN/m

Forop_stem = Max((Frotal v X lbase / 2 - Mtotar) / (Nprop * tbase), Ftotal_n -
Firiction_max) = 18.8 KN/m

Morop = Fprop_stem X (hprop + tbase) = 46 kNm/m

Tx = (Mtotal + Mprop) / Ftotal_v = 725 mm

€="X-lbase/2=0mm

licad = lbase = 1450 mm

Qtoe = Fiotal v / lbase = 33.4 kN/m?

Qheel = Frotal v / Ibase = 33.4 KN/m?

g = (tbase + dcover) X Yo' = 9 kKN/m?

g =q/y=9kN/m?

Nq = Exp(Tt x tan(@b.d)) x (tan(45 deg + @b.da / 2))? = 18.401
Nc = (Nq - 1) x cot(@b.d) = 30.14

Ny =2 x (Ng - 1) x tan(¢b.d) = 20.093

Sq=1
Sy=1
Sc=1

H = Fsur_h + Fmoist_h + Fpass_h - Fprop_stem = 9.2 KN/m
V = Fiotal v = 48.5 KN/m

m=2

ig=[1-H/(V + lioad x C'b.d X cOt(@b.a))]™ = 1.417
iy=1[1-H/(V+ lioad X C'b.d X cOt(@b.a))]™* " = 1.687
i = ig - (1 - ig) / (N X tan(@hb.q)) = 1.441

FoSobp = nt / max(Qtoe, qheel) = 21.735

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

Partial factor set;
Permanent unfavourable action;

A2
v = 1.00
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Permanent favourable action; yaf = 1.00
Variable unfavourable action; va =1.30
Variable favourable action; yaf = 0.00
;Partial factors for soil parameters — Table A.4 - Combination 2
Soil parameter set; M2
Angle of shearing resistance; Vo = 1.25
Effective cohesion; ve =1.25
Weight density; w=1.00

Retained soil properties

Design moist density;

Design saturated density;

Design effective shear resistance angle;
Design wall friction angle;

Base soil properties

Design soil density;

Design effective shear resistance angle;
Design wall friction angle;

Design base friction angle;

Design effective cohesion;

Using Coulomb theory
Active pressure coefficient;

Passive pressure coefficient;

Bearing pressure check

Vertical forces on wall
Wall stem;

Wall base;

Total;

Horizontal forces on wall
Surcharge load;

Moist retained soil;

Base soil;

Total;

Moments on wall
Wall stem;

Wall base;
Surcharge load;
Moist retained soil;
Base soil;

Total;

Check bearing pressure
Maximum friction force;

Library item; Partial factors output

ymr' = Yir / Yy = 20 KN/m?3

Ysr' = Ver / Yy = 22 KN/m?

@ra = atan(tan(@'rk) / yg) = 24.8 deg
ord = atan(tan(drk) / yg) = 0 deg

Vo' = Vb / Yy = 20 KN/m3

@b.a = atan(tan(@ok) / yg) = 24.8 deg
db.d = atan(tan(do.x) / Yg) = 12.1 deg
dbb.d = atan(tan(db.k) / Y¢) = 24.8 deg
C'b.d = C'bk / Yo = 0 KN/m?

Ka = sin(o + @ra)? / (sin(a)2 x sin(a - &rq) X [1 + V[sin(@ra + dr.a) x
sin(@r.a - B) / (sin(a - &.q) x sin(a + B))]1?) = 0.409

Kp = sin(90 - @b.4)? / (sin(90 + b.q) x [1 - V[sin(@b.d + Sb.d) X SiN(Pb.a) /
(Sin(90 + v.0))]J2) = 3.473

Fstem = Y X Astem X Ystem = 14.5 kN/m
Fbase = YG X Abase X Ybase = 21.4 kN/m
Fiotal_v = Fstem + Fpase = 35.9 kN/m

Fsur_h = Ka x ya x Surchargeq X (heff - dkey) = 14.7 kKN/m

Fmoist h = Y6 X Ka X Ymr' X (heff - dkey)? / 2 = 31.5 KN/m

Fpass_h = -Yat X Kp X cOS(8b.d) X Yb' X (dcover + hpase)? / 2 = -27.5 KN/m
Ftotal_h = Fsur_h + Fmoist_h + Fpass_ h = 18.7 kKN/m

Mstem = Fstem X Xstem = 19.2 KNm/m

Mbase = Fbase X Xbase = 15 KNm/m

Msur = -Fsur_h X Xsur_h_a = -20.4 KNm/m

Mmoist = -Fmoist_h X Xmoist_h_a = =29.1 kNm/m

Mpass = -Fpass_h X Xpass_h = 4.1 KNm/m

Miotal = Mstem + Mbase + Msur + Mmoist + Mpass = -19.4 KNm/m

Ffriction_max = Ftotal_v X tan(ébb.d) =16.6 kN/m
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Propping force; Fprop_stem = Max((Ftotal_v X lbase / 2 - Mtotar) / (hprop + tbase), Ftotal_n -
Firiction_max) = 18.6 KN/m
Moment from propping force; Morop = Fprop_stem X (Nprop + tbase) = 45.5 KNm/m
Distance to reaction; "X = (Mtotal + Mprop) / Ftotal v = 725 mm
Eccentricity of reaction; €="X-lpase /2=0mm
Loaded length of base; lioad = lbase = 1450 mm
Bearing pressure at toe; Qtoe = Ftotal_v / Ibase = 24.8 kKN/m?
Bearing pressure at heel; Qheel = Ftotal_v / Ibase = 24.8 KN/m?
Effective overburden pressure; g = (tbase + dcover) X Yo' = 9 KN/m?
Design effective overburden pressure; q'=q/yw=9kN/m?
Bearing resistance factors; Nq = Exp(Tt x tan(¢@b.q)) x (tan(45 deg + @o.a / 2))? = 10.431

Nc = (Ng - 1) x cot(@b.d) = 20.418
Ny =2 x (Nqg - 1) x tan(@b.d) = 8.712

Foundation shape factors; Sq=1
sy=1
Sc=1
Load inclination factors; H = Fsur_h + Fmoist_h + Fpass_n - Fprop_stem = 0.1 KN/m
V = Fiotalv = 35.9 KN/m
m =2

ig=[1-H/(V + lioad X C'b.d X cOt(@b.a))]™ = 0.992
iy=[1-H/(V + licad X C'b.d X cOt(@b.a))]™*" = 0.988
ic =iq-(1-1iq) / (Nc x tan(¢@b.a)) = 0.991
Net ultimate bearing capacity
Ni = C'bd X Ne X 8¢ X ic + @' X Ng X 8q X ig + 0.5 X yb' X lioad X Ny x sy % iy = 217.8 kN/m?
Factor of safety; FoSup = nt / max(Qtoe, gheel) = 8.8
PASS - Allowable bearing pressure exceeds maximum applied bearing pressure




