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BRtEF:

1〉　Produ∞DesignCaicuiatiensandreta面ngwa=specificatienfo「ap「opose(汗etainingwa=

at85AIItwenH町A"twen.丁hewailistosuppo正aneievatedca「parkingspaceabovethe

reargarden.

REFERENCES:

丁EDDSst「ucturalcompute「package,

DESIGNLOADINGS:

Refe「tostructuralcaleuiattonsattached.

Assumedheighttakenas2,7m(2.3m十400mmcove「tofront)

Surohargeadingonwa!lこ10kN/m2
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RETAININGWAししANALYS!S

lnaccordancewithEN1997-1:2004incorporatingCor「igendumdatedFebruary2009andtheUKNationaiAnnex

inco「poratingCorrigendumNo,1

TeddscalcuLationverston2.9.04

Refainingwa11details

Stemtype

Stemheight

Numbe「Ofsteps

HeightofstepI

ThicknessofstepI

Heightofstep2

Thicknessofstep2

Heightofstep3

Thickness°fstep3

Heightofstep4

Thicknessofstep4

Heightofstep5

Thicknessofstep5

Angietorea「faceofstem

Stemdensity

Toelength

HeeiIength

Basethjckness

Basedensity

Heightofretainedsoil

AngieofsoiIsurfece

Depth°fc○ver

Retainedsoilp「ope巾es

Sojitype

Moistdensity

Saturateddensity

Characte「isticeffectiveshea「「esistanceangle

Characte「isticwa旧「icti°nangle

BasesoiIproperties

SoiItype

Soildensity

Cha「acte「isticeffectiveshea「「esistanceangle

Cha「acteristicwa=備CtionangIe

Characteristicbase価ctionangIe

P「esumedbea「ingcapacity

Loadingdetaiis

Va「iablesurcha「geload

Cantileverwithstepped「ea「face

hstem=2700mm

NsゆS=5

hsてこ675mm

き1=1125調m

hs2=675mm

鴨2=900mm

hs3=450mm

き3=675mm

hs4=450mm

寄=450mm

hs5こ450mm

き5こ215mm

αこ90deg

γstem=25kN/m3

看t。e=300mm

Iheel=25Omm

tbase=300mm

γbase=25kN/m3

h「et=2300mm

β=Odeg

d∞Ve「=400mm

Mediumdensewe=gradedsand

lm「=21kN/m3

γs「こ23kN/m3

仙k=30deg

6「.kこOdeg

Mediumdensewe=g「adedsand

lb=18kN/m3

小“bk=30deg

6bk=15deg

6bb.k=30deg

Pbe。nngこ2OOkNIm2

Surcha喝eQ=10kN/m2
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卜300十215幸　　　子91c　　　車250ト1

門間肺肝6W請書
卜　　　　　　　1e7e H

Generalarrangement

Calculaterefainingwa=geometry

Basetength

MoistsoiIheight

LengthofsurchargeIoad

-Distancetoverticaicomponent

Effectiveheightofwali

-Distancetoho「izontalc○mponent

A「eaofwa=stem

-Distancetove面calcomponent

Areaofwa=base

-Distancetove軸calcomponent

AreaofmoistsoiI

-Distancetove両calcomponent

-Distancetoho「izontalcomp°nent

Areaofbasesoi!

Ibase=ltoe+tsl+Iheel=1675mm

hmoiSt=hsoli=2700mm

isur=(Iheei十t§仁ts5)=1160mm

XsuLV=lbase-(lheei十ts仁ts5)/2=1O95mm

heff=hbase+d∞Ve〇十hret=3000mm

XsuLh=he簡/2=1500mm

Astem=hslXtsl+hs2×ts2+hs3×ts3+hs4×ts4+hs5×ts5=1.97m2

Xstem=lbase-(hslXtslX(lheel十tsl-tSl/2)+hs2×ts2×(lhcel十tsl.ts2/2)

+hs3×ts3×(lheel十ts十tS3/2)+hs4×ts4×(iheel+tslitS4/2)+hs5×ts5×

(lheel+ts仁ts5/2))/Astem=736mm

Abase=lbaseXtbase=0,502m2

Xbase=lbase/2=838mm

Amo'St=iheelXhsl十(lheei十tsl-tS2)×hs2+(IheeI十tsl-tS3)×hs3+(IheeI十tsl

-tS4)×hs4+(lheel十tsl.ts5)×hs5=1.743m2

XmoiSしY=lbase-(IheelXhslXlh鵜I/2十(lheel十ts仁ts2)×hs2×(Iheel+tsl-tS2)

/2+(I11eel+ts仁tS3)×hs3×(lheei十tsl-tS3)/2+(lheei十tsl-tS4)×hs4×

(lheel+ts仁ts4)/2+(!heeI十tsl-tS5)×hs5×(lheel+tsl-tS5)/2)/Am。ISt=

1272mm

XmoiSしh=heff/3=1000mm

Apassこd∞Ve「Xl舶=0.う2m2
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ーDistancetove巾Caicomponent

-Distancetohorizontaic○mponent

Areaofexcavatedbaseso=

-Distancetove面caIc○mponent

-Distancetoho「izontaIcomponent

UsingCouiombtheory

Activep「essu「ecoe怖cient

Passivep「essu「ecoe珊Cient

Bearingp「essurecheck

Ve両CaIforcesonwaII

Wa=stem

Walibase

Surchargeload

Moist「etainedsoil

Basesoil

Total

HorizontalforcesonwalI

Su「Cha「geload

MoistretainedsoiI

Basesoil

丁otai

M°mentSOnWa=

Waiistem

Wa=base

Su「Charge10ad

Moist「etainedsoil

Basesoii

TotaI

Checkbea「ingpressure

Distancetoreactjon

Eccentricityofreaction

LoadedIengthofbase

Bearingp「essu「eattoe

BearingP「eSSu「eatheeI

Fact°「Ofsafety

Xpas§_V=lbase-(dcove「xItoex(lbase-ltoe/2))/Apass=150mm

Xpass_h=(d∞Ve「十hbase)/3=233mm

A。×。=hpassxIt。。=0.12m2

XexQ_Y=Ibase-(hpassxlt。eX(lbase-lt。e/2)〉/Aexc=150mm

XexQ_h=(hpass+hbase)/3=233mm

KA=Sin(α中古)2/(Sin(α)2×Sin(α-6「k)×[1+V[sin(〇十k+6「.k)×Sin(峠

-P)/(Sin(α-6「k)×Sin(α十β))]]2)=0,333

Kp=Sin(90一位k)2/(Sin(90+6bk)×[1一団sin(埴k+8bk)×Sin(埴k)/

(Sin(90十6b.k))]量2)=4,977

Fstem=As(emXγstemこ49,2kN/m

Fbase=AbaseXγbase=12.6kN/m

FsuLV=Su「cha「geQX(lheeI十ts仁ts5)=11.6kN/m

FmoiSし∨=AmoiStXγm「こ36.6kN/m

Fpass_∨=Apassxlbこ2.2kN/m

Ftotai_∨=Fstem+Fbase+FmoISLv+Fpassゾ+Fsu」V=112.2kN/m

FsuLh=KAXSu「cha「geQXheff=10kN/m

Fmo-Sしh=KAXlm「Xheff2/2=31,5kN/m

Fpass_h=一Kpxcos(6b.k)×1bX(d∞Ve〇十hbase)2/2=-21,2kNIm

Fto(a」n=maX(FmoiSしh+Fpasi_h+Fsu」h-FtotaLVXtan(6bbk),OkN/m)=O

kN/m

Mstem=Fstemxxstem=36.2kNm/m

MbaseこFbaseXXbase=1O,5kNm/m

Msu「こFsur_∨×XsuLV-FsurJlXXsu」h=・2,3kNm/m

Mmo,St=FmoISし∨×XmoiSしV-FmoisしhXXmoISしh=15kNm/m

Mpass=Fpass二∨×Xpas?J-Fpass_hXXpass_h=5.3kNm/m

Mtotai=Mstem+Mbase十Mm。ISt+Mpass+Msu「=64.8kNm/m

X=Mtofal/FtotaLV=578mm

e=　X-Ibase/2=-26Omm

lioad=ibase=1675mm

qt。。=Ft。tal_V/ibaseX(1-6×e/lbase)=129.3kN/m2

qh。。IこFt。talJ/Ibas。×(1+6×e/ibase)=4,6kN/m2

FoSbp=Pbeamg/max(qtoe,qheel)=1,547

PASS-A〃owabIebeahngpressureexceedsmaximum卸や〃edbeahngpressure

Designapp「oachl

PartiaIfact°rSOnaCtions-TabIeA.3-Combinationl

Pa面aifacto「set AI

Pe「manentunfavourableaction　　　　　　　　?G=1.35

Permanentfavourableaction lGf=1,00
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Va「iabieunfavourabieaction

Va「iablefavou「abieaction

1Q=1.50

1Qf=0.00

Partialfactorsforsoilparameters-TableA,4-Combinationl

SoiIpa「ameterset

Angleofshearingresistance

Effectivecohesion

Weightdensity

Retainedsoilp「ope巾es

Designmoistdensity

Designsaturateddensity

Designeffectiveshea「「esistanceangle

Designwa=frictionangle

Basesoiiproperties

Designsoildensity

Designeffectiveshea「「esistanceangle

Designwa=f「ictionangle

Designbasef「ictionang看e

Designeffe(誼vec○hesion

UsingCouiombtheory

Activepressurecoe情Cient

Passivepressu「ecoe怖cient

Siidingcheck

Ve鷹icalfo「cesonwaIi

Wa=stem

Wa=base

Moistretainedsoil

Basesoil

丁ota看

Ho「izontaifo「cesonwaIi

Su「Chargeload

Moist「etainedsoiI

丁otaI

CheckstabiiftyagainstsIiding

Basesoilresistance

Basef「iction

ResistancetosIiding

Facto「ofsafety

M「

γサ=1.00

1c・=1.00

出こ1,00

LIbraryitem PartiaIfacto「SOutPut

γm「一=γm「/γ,=21kN/m3

γs「’=γs「/1γ=23kN/m3

位d=atan(tan(小k)/1のこ30deg

6rd=atan(tan(8「k)/子の=Odeg

lb一=1b/YY=18kN/m3

4).b.d=atan(tan(O'bk)/子のこ30deg

∂b.d=atan(tan(6b.k)/1◆・)=15deg

6bbd=atan(tan(8bbk)/1の=30deg

C'bd=C-bk/1。'=OkN/m2

KA=Sin(α+仇d)2/(Sin(α)2×Sin(α-8「.d)×[1+巾sin㈹「d+6「d)×

Sin(小d-β)/(Sin(α-6rd)×Sin(α十β))]]2)=0,333

Kp=Sin(90一位d)2/(Sin(90+6bd)×[年中sjn(埴d+6bd)×Sin(仙d)/

(Sin(90十6b.d))]】2)=4.977

Fstem=γGfXAstemxIstem=49.2kN/m

Fbase=1GfXAbaseXlbase=12,6kN/m

Fmoisし∨=1GfXAmo-StXlm「’=36.6kN/m

Fexc_∨=1GfXAexcxlb’=2.2kN/m

Ftotai_∨=Fstem+Fl)aSe+Fmo-Sし∨十FexQ_∨=100.6kNIm

FsuLh=KAXIQXSu「ChargeQXheff=15kN/m

Fmo,SLh=1GXKAXlm「’×he㌔/2=42.5kN/m

Ftotai_h=FmoISしh十Fsuしh=57.5kN/m

FexpJl=1GfXKpxc○s(6b.d)×γb'×(hpass+hbase)2I2=21,2kNIm

Ffriction=Ftotal_∨×tan(6bb.d)=58.1kN/m

Frest=Fexp_h+Ffriction=79,3kN/m

FoSsl=Frest/FtotaLh=1,378

PASS-Resisfancetos〃肋gisg′eafer納ans〃d肋gforoe
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Overtumingcheck

VerticaIforcesonwall

Wallstem

Wallbase

Moist「etainedsoii

Basesoil

丁otai

HorizontalfbrcesonwaIi

Su「chargeload

Moist「etainedsoil

Basesoil

丁otai

Overtu「ningmomentsonwaII

Su「Cha「geioad

MoistretainedsoiI

Total

RestoringmomentsonwalI

Wallstem

Walibase

Moistretainedsoil

Basesoil

丁otal

Checkstabiiityagainstovertuming

Factor°fsafety

Fstem=1GfXAstemxIstem=49.2kN/m

Fbase=1GfXAbaseXYbase=12.6kN/m

FmoisしV=1GtXAmoistXlm「’=36.6kNIm

Fexp_LV=1GfXAexcxYb'=2.2kN/m

Ftotai_V=Fstem十Fbase十FmoiSLv+Fen」V=1OO,6kN/m

Fsu」h=KAXIQXSu「cha「geQXheff=15kN/m

Fmo-SLh=γGXKAXlmtXh〇㌔/2=42.5kNlm

Fexp_h=JyGfXKpxc○s(6bd)×Yb'×(hpass十hbase)2I2=-21,2kN/m

Ft。taLh=FmoiStJl+Fexしh十F§u」n=36.3kNIm

MsuLOT=FsuLhXXsuLh=22,5kNm/m

MmoiSしOT=FmoisLhXXnwisしhこ42.5kNm/m

MtotaLOT=MmoiSしOT+MsuLOT=65kNm/m

Mstem_R=Fstemxxstem=36,2kNm/m

Mbase._R=FbaseXXbase=10.5kNm/m

Mm。isLR=FmoiSLvXXmo-Sし∨=46,5kNm/m

Mexc_R=Fexc_.YXXexp_JV-FexcJlXXexc_h=5.3kNm/m

Mtota」R=Mstem」R+Mbase_R+Mm。isしR+Mexp..R=98.6kNm/m

FoS。t=MtotalR/Mtota」OT=1,516

PASS"Marimumrestohhgmomenfjsgreafe′請anovenumingmomen書

Designapproachl

Pa軸aifacto「sonactions"TableA.3-Combination2

Pa雨alfacto「set A2

Pe「manentunfavourableaction　　　　　　　　　γG=1.00

Pe「manentfavou「abieaction lGf=1.00

Variabieunfavou「abieaction lQ=1.30

Variablefavou「ableaction lQt=O.00

Partiaifactorsforsoilparameters-TableA.4-Combination2

Soilpa「ameterset

Angleofshea「ingresistance

Effectivecohesion

Weightdensity

Retainedsoiip「operties

Designmoistdensity

Designsatu「ateddensity

Designeffectiveshea「「esistanceangle

Designwa=価Ctionangle

M2

γ◆・こ1.25

γdこ1,25

華=1,00

1m「’こ1m「/YY=21kN/m3

γs「.=γs「lYY=23kN/m3

位d=atan(tan((咋k)/1の=24,8deg

8「.d=atan(tan(6rk)/1のこOdeg

Libraryitem PamaIfactorsoutput
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BasesoiIpropehies

DesignsoiIdensity

Designeffectiveshear「esistanceangIe

Designwaiif「ictionangle

Designbasef「ictionangie

Designeffectivec○hesion

UsingCouiombtheory

Activep「essurecoe簡cient

Passivep「essurecoe締cient

Siidingcheck

Ve競icalfo「cesonwaII

Walistem

WaIibase

Moist「etainedsoil

Basesoil

丁otai

H°rizontalforcesonwalI

Surcha「geioad

Moistretainedsoil

丁otaI

CheckstabiIityagainstsIiding

Basesoiiresistance

Basef「iction

Resistancetosliding

Facto「ofsafcty

Overtumingcheck

Ve軸calforces°nWaI看

WaIistem

Walibase

Moist「etainedsoiI

BasesoiI

TotaI

Horizontaifo「cesonwaII

Su「Chargeload

Moist「etainedsoil

Basesoil

Totai

OverturningmomentsonwaII

Surcha「geIoad

Moistretainedsoii

Yb'=1b/YY=18kN/m3

置bd=atan(tan(dy'bk)/1t)=24,8deg

6bd=atan(tan(6b.k)11のこ12.1deg

6bbd=atan(tan(8bb.k)/w)=24.8deg

C'b.d=C’bk/γc.=OkN/m2

KA=Sin(α十位d)2/(Sin(α)2×Sin(α-6「d)×置l+V[sin(位d+6「d)×

Sin(仙d-β)/(Sin(α-6「d)×Sin(α十β))]]2)=0.409

KpこSin(90-《粒d)2/(Sin(90十6b.d)×[1-V[sin(仙d+6b.d)×Sin(時d)/

(Sjn(90十6bd))]I2)=3.473

Fstem=1GfXAstemxIstem=49,2kN/m

Fbase=γGfXAbaseXIbase=12,6kN/m

Fmo'SしV=γGfXAmoistXγm;=36,6kN/m

FexQ_V=1GfXAexcxγb'=2.2kN/m

FtotaLv=Fstem+Fbase+Fm。ISしV十FexpJ,=1OO.6kN/m

FsuLh=KAXIQXSu「Cha「geQXheff=16kN/m

Fm01sしh=γGXKAXγm了×he高2/2=38.7kN/m

FtotaLh=Fmoisしh+Fsur_h=54.6kN/m

Fexp_h=γGfXKpxcos(6bd)×γb'×(hpass+hbase)2/2=15kN/m

Ff固i。n=FtotaLvXtan(8bb.d〉=46,4kN/m

F「est=FexcLh+Ffriction=61,4kN/m

FoSsI=F「est/Ftotal_h=1,125

PASS-Resjs向ncetoslid肋gisgreater伽ans〃d肌gfonce

Fstem=1GfXAstemxIstem=49,2kN/m

Fbase=γGfXAbaseXYbaseこ12.6kN/m

Fm。'SしV=1GfXAmoiStXγm「’=36,6kN/m

FexQJ/=1GfXAexcxlb’=2.2kN/m

Ft。tai_∨=Fstem+Fbase+Fmo-SしV+FexQ_∨=100.6kN/m

Fsu」hこKAXIQXSu「Cha「geQXheff=16kN/m

Fm。iSしh=γGXKAXγm「'×heff2/2=38.7kN/m

F。×叫=JyGfXKpxc°S(6b.d)×γblx(hpass+hbase)2/2こ-15kNIm

Ftotal_h=FmoiSLh+Fexc_h十FsuLh=39,6kN/m

MsuLOT=FsuLhXXsu」h=23.9kNm/m

MmoiStOT=FmoisthXXm。is川こ38.7kNm/m
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Total

RestoringmomentsonwaII

WalIstem

WaiIbase

MoistretainedsoiI

BasesoiI

丁otaI

Checkstabilftyagainstoverturning

Factorofsafety

Mto(aL○T=MmoISしOT+MsuしOT=62,6kNm/m

Mstem_R=Fstemxxstem=36.2kNmlm

Mbase_R=FbaseXXbase=10,5kNm/m

Mmo-SしR=FmoISし∨×XmoISし∨=46,5kNm/m

Mexp_R=Fexq_∨×XexQ_V-FexQ_hXXexp_h=3.8kNm/m

MtotaLR=Mstem_R+Mbasi」R+MmoisしR+Mexp.○R=97.1kNm/m

FoSot=MtotalR/Mtota」OT=1,552

PASS・Ma新mumrestohhgmomenfisgreaferthanove轟umingmomenf


