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BRi王F:

1)P「oduceDesignCaicuiatiensand「etainingwa=spec綱cationfo「aproposedgarden

retainingwa=at311GraigRoad,Godre「Graig,Thewa旧stosupporfaterracedrear

ga巾en.

REFERENCES:

TEDDSstructuraicompute「package,

DESIGNLOADINGS:

Refe「tostructu「aIcaleulationsattached.

Assumedhejghttakenas2,6m〈2.3m+300mmoove「tofront)

Surohargeacthgonwa==5kN/m2
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RETAINiNGWALLANA」YSiS

inaccordancewithEN1997-1:2004inco「po「atingCorrigendumdatedFeb「ua「y2OO9andtheUKNationaIAmex

inco「poratingCo「rigendumNo.1

TeddscaicuIationve「sion2.9.04

Retainingwai○detaiis

Stemtype

Stemheight

Numberofsteps

HeightofstepI

ThicknessofstepI

Heightofstep2

Thicknessofstep2

Heightofstep3

丁hicknessofstep3

Heightofstep4

丁hicknessofstep4

Angleto「ea「faceofstem

Stemdensity

Toelength

Hee=ength

Basethickness

Basedensity

Heightof「etainedsoii

Angleofsoiisurfece

Depthofc○ver

Retainedsoilprope帖es

Soiltype

Mojstdensity

Saturateddensity

Cha「acte「isticeffectiveshea「「esistanceangle

Cha「acte「isticwailf「ictionangle

Basesoiiproperties

Soiltype

Soildensity

Characte「isticeffectiveshea「「esistanceangle

CharacteristicwaiIf「ictionangIe

Cha「acteristicbasefrictionangle

Presumedbearingcapacity

しoadingdetaiis

Va「iabiesu「ChargeIoad

Cantiieve「withstepped「ea「face

hstem=2700mm

NsゆS=4

hsl=675mm

き1=1000mm

hs2=675mm

ts2=675mm

hs3=675mm

き3=450mm

hs4=675mm

も=225mm

α=90deg

lstem=25kN/m3

lt。eこ300mm

iheei=250mm

tbase=300mm

γbase=25kN/m3

h「et=2300mm

β=Odeg

d∞Ve「=300mm

Mediumdensewe看ig「adedsand

lm「=21kN/m3

1s「=23kN/m3

仙k=30deg

6「k=Odeg

Mediumdensewe=gradedsand

lb=18kN/m3

O'bk=3Odeg

6bk=15deg

8bbk=30deg

Pb。。mg=150kNIm2

Surcha「geQ=5kN/m2
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醐圃四国国

手　　　　　1調)∴∴∴∴ヰ

Genemia「rangement

Ca看culateretainingwa=geometry

Baseiength

Moistso=height

Lengthofsu「cha「geIoad

-Distancetove雨calc○mponent

Effectiveheightofwa=

-Distancetohorizontaic○mponent

Areaofwalistem

-Distancetove面caIc○mponent

A「eaofwallbase

-Distancetove巾calcomponent

Areaofmoistsoil

-Distancetove巾icalc○mponent

ーDistancetohorizontaicomponent

A「eaofbasesoii

-Dista商cetove諦Caic○面p〇日e弗t

lbase=lt。e+tsl+lheel=1550mm

hm。一St=hs。Il=26OOmm

isur=(Iheei十ts仁tS4)こ1025mm

XsuLV=lbase-(lheei十tsl-tS4)/2=1038mm

heff=hbase+d∞Ve「十h「et=2900mm

Xsur_h=heff/2=1450mm

Ast。m=hslXtsl+hs2×ts2+hs3×ts3+hs4×ts4=1.586m2

Xstem=ibase-(hslXtslX(iheei十tsl-tSl/2)+hs2×ts2×(lheei十tsl-tS2/2)

+hs3×ts3×(lheei十ts仁tS3/2)+hs4×ts4×(lheel+tsl-tS4/2))/Asくem=

664mm

Abase=IbaseXtbaseこ0.465m2

Xbase=ibase/2=775mm

AmoiSt=lheeIXhsl+(iheei十tslitS2)×hs2+(lheel+tsl-tS3)×hs3+(lheel+tsl

-tS4)×(hs。,i-(hsl+hs2+hs3))=1,686m2

XmoiSしV=ibase-(lheelXhslXiheel/2十(iheei+tsl-tS2)×hs2×(iheei+ts仁tS2)

/2+(lheel+ts十ts3)×hs3×(iheei+ts十〇tS3)/2+(lheel+tsl-tS4)×(hsoii-

(hsl+hs2+hs3))×(iheei十tsl-tS4)/2)/AmoiSt=1164mm

XmoiSしh=heff/3=967mm

Apass=d∞Ve「Xltoe=0・09m2

Xpass_∨こlbase一(d∞VerX盲toex(ibase-itoe/2))/Apass≡150m師
_I
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-Distancetohorizontalc○mponent

Areaofexcavatedbasesoii

-Distancetove巾calcomponent

-Distancetohorizontaic○mponent

UsingCouiombtheory

Activep「essu「ecoe怖cient

Passivepressu「ecoe怖cient

Bearingpressurecheck

VerticaIfo「cesonwail

Wa=stem

Wailbase

Surcha「geIoad

Moist「etainedsoii

Basesoi看

丁otai

Horizontalforcesonwail

Su「chargeioad

Moist「etainedsoil

Basesoil

TotaI

Momentsonwali

Wa=stem

Wa=base

Su「cha「geioad

Moistretainedsoii

Basesoii

丁otai

Checkbearingp「essu「e

Distanceto「eaction

Eccentricityofreaction

Loadedlengthofbase

BearingP「eSSureattOe

Bea「ingPreSSureatheei

Factorofsafety

Xpas§_h=(d∞Ver+hbase)/3=200mm

Aexc=hpassxlt。。=0.09m2

XexQ_∨=ibase-(hpassxltoex(Ibase-ltoe/2))/Aexc=150mm

Xexc_h=(hpass+hbase)/3=200mm

KA=Sin(α十位k)2/(Sin(α)2×Sin(α-8「k)×[1+巾sin鮎k+6,k)×Sin(位k

-β)/(Sin(α-6rk)×Sin(α+P))]]2)=0.333

Kp=Sin(90○○'b.k)2/(Sin(90+6b.k)×[1-V[sin((年b.k+6b.k)×Sin(埴k)l

(Sin(90+8b.k))]寒2)=4.977

Fstem=AstemxIstem=39.7kN/m

Fbase=AbaseXγbase=11,6kN/m

Fsu」V=SurchargeQX(iheel+ts仁ts4)=5.1kN/m

FmoiSし∨=AmoiStXlm「=35.4kN/m

Fpass_∨=Apassxlb=1,6kN/m

FtotaLv=Fstem+Fbase+FmoISし∨十Fpass_∨十FsuLVこ93,4kN/m

FsuLh=KAXSu「ChargeQXheff=4.8kN/m

Fm。,Sしh=KAXlm「×h。ff2/2=29.4kN/m

Fpass_n=-Kpxcos(8bk)×1bX(d∞Ve,+hbas。)2/2=-15.6kN/m

FtotaLh=maX(FmoiSしh+Fpasi_h+FsuLh-Ft。taLvXtan(8bbk),OkN/m)=O

kN/m

Ms(em=Fstemxxstem=26.3kNm/m

Mbase=FbaseXXbase=9kNmlm

Msu「=FsuLYXXsuLY-FsuLhXXsuLh=-1.7kNm/m

Mm。ISt=Fm。'Sし∨×Xmo-SしV-FmoiSしhXXmoisしh=12,8kNm/m

Mpass=Fpass_∨×Xpass_∨-Fpass_hXXpass_n=3.4kNm/m

Mtotai=Mstem+Mbase+Mmolst+Mpass+Msu「=49.8kNm/m

X=Mtotai/FtotaIJ,=533mm

e=　×-lbase/2=-242mm

lioad=lbase=1550mm

qtoe=Ft。tal_,/IbaseX(1-6×e/ibase)=116,9kN/m2

qheel=Fto置a」v/ibaseX(1+6×e/Ibase)=3.7kN/m2

FoSbp=Pbeamg/max(qtoe,qheel)=1.284

PASS-A〃owabIebeadr)gpreSSuIeeXCeedsma新町umaPP/fedbeahI)gPreSSuI℃

Designapp「OaChl

ParfialfactoI.SOnaCtions-TableA,3-Combinationl

Pa面aifacto「set

Pe「manentunfavourabieaction

Pe「同量nen亡屯ve凹「ab!ea(頑en

Va「iableunfavourableaction

Al

γG=1,35

γ筒=1.00

γQ=1,50
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Va「iabIefavou「abieaction γQf=0.00

Partiaifactorsforsoilparameters-TabieA,4-Combinationl

Soilpa「amete「set

Angleofshea「ingresistance

Effectivecohesion

Weightdensity

RetainedsoiIprope巾es

Designmoistdensity

Designsatu「ateddensity

Designeffectiveshearresistanceangle

Designwa旧「ictionangie

Basesoilprope軸es

Designsoildensity

Designeffectiveshea「「esistanceangie

Designwa旧「ictionangle

Designbasefrictionangie

Designeffectivec○hesion

UsingCouIombtheory

Activep「essu「ecoe怖cient

Passivep「essu「ecoe怖cient

Siidingcheck

VerticaIforcesonwaiI

Wallstem

WaIlbase

Moist「etajnedsoiI

Basesoii

丁otai

Ho「izontaIforcesonwa看l

Surcha「geioad

Moistretainedsoii

TotaI

CheckstabiIityagainstsliding

BasesoiIresistance

Basefriction

ResistancetosIiding

Factorofsafety

Overtu「ningcheck

Ve地e宣言fe「eesenw亀!各

WaIIstem

M「

γゲ=1,00

γc・=1.00

宮=1.00

Lib「a「yitem PahIaifacto「SOutPut

lm「●=1m「/yY=21kN/m3

γs「’=γs「/γγこ23kN/m3

Old=atan(tan(小lk)/1t)=30deg

6rd=atan(tan(6「k)/1dy)=Odeg

γbI=γbIlγ=18kN/m3

dybd=atan(tan(dy'bk)/γO')=30deg

6b.d=atan(tan(6b-k)/γ4)=15deg

8bbd=atan(tan(6bb.k)/1O)こ30deg

C'bd=C’bk/γc'=OkNIm2

KA=Sin(α十位d)2/(Sin(α)2×Sin(α-6「d)×[1+巾sinW「d+8「d)×

Sin(仙d-β)/(Sin(α-6「d)×Sin(α+β))]]2)こ0.333

Kp=Sin(90〇位,d)2/(Sin(90+6bd)×霊1一所sin(仙d+∂bd)×Sin(埴d)/

(Sin(90十6bd))]]2)=4,977

Fstem=1GfXAstemxγstem=39,7kN/m

Fbase=γGfXAbaseXlbase=11,6kN/m

Fm01Sし∨=γGfXAmoIStXγm「’こ35,4kN/m

Fexq_V=1GfXAexcxγb'=1.6kN/m

Ft。tai_∨=Fstem+Fbase十Fmo-Sし∨十Fexq_∨=88,3kN/m

Fsur_h=KAXIQXSurchargeQXheff=7.3kN/m

Fm。,Sしh=γGXKAXlm「’×hoff2/2=39,7kN/m

FtotaLh=FmoiSしh+Fsu」h=47kN/m

FexpJl=γGfXKpxc○s(8bd)×Ib'×(hpass十hbase)2/2=15.6kN/m

FfrictI。∩=FtotaLvXtan(6bbd)=51kN/m

Frest=Fexq_h+Ffri飾on=66,6kN/m

FoSsl=F「est/Ftota」h=1.417

PASS-Resisねncetosliding/Sgreaterthans〃dingfonce

Fstem=1GfXAstemxIstem=39.7kN/m
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WaIIbase

Moist「etainedsoii

Basesoil

丁otai

Horizontaiforcesonwali

Surcha「geload

Moistretainedsoii

Basesoil

丁otai

Overturningmomentsonwail

Surchargeload

Moist「etainedsoii

丁otai

RestoringmomentsonwalI

Wa=stem

Wallbase

Moist「etainedsoii

Basesoii

丁otai

Checkstabiiityagainstoverturning

Factorofsafefy

Fbase=1GfXAbaseXlbase=11,6kN/m

Fmoisし∨=γGfXAmoIStXlm「’=35,4kN/m

Fexc_∨=1GfXAexcxlb'=1,6kN/m

Ft。taL∨=Fstem+Fbase+FmoiSLv+FexQ_V=88.3kN/m

Fsur_h=KAXIQXSu「cha「geQXheff=7.3kN/m

FmoiSしh=γGXKAXlm「’×h。ff2/2=39,7kN/m

Fex叫=一1GfXKpxcos(6bd)×1b'×(hpass+hbase)2/2=-15,6kN/m

Ftota」h=FmoiSしh+FexQ_h十Fsu」h=31.4kN/m

Msur_OT=Fsur_hXXsuLh=1O,5kNm/m

MmoiSしOT=FmoiSしhXXm01Sしh=38,4kNm/m

MtotaLOT=Mm。一SLOT+MsuLOT=48,9kNm/m

Mstem_R=Fstemxxstem=26.3kNm/m

Mbase葛R=FbaseXXl)aSe=9l(Nmlm

MmoisLR=FmoISしVXXmoiSし∨=41,2kNm/m

Mexc_R=Fexp_∨×XexQ_∨-FexQ_hXXexQ_h=3.4kNm/m

MtotaLR=Mstem」R+Mbase_R十Mmo-SしR+Mex。葛R=79.9kNm/m

FoS。t=MtotaiR/Mtota」OT=1.633

PASS-Maximumrestoh/)gmOmenfisgreafer肋an°Venumingmomenf

Designapproachl

Pa鵬alfacto「sonactions-TabieA.3-Combination2

Pa巾alfacto「set A2

Pe「manentunfavou「abieaction　　　　　　　　　　γG=1,00

Pe「manentfavourableaction lGf=1.00

Va「iableunfavou「abieaction　　　　　　　　　　　γQ=1,30

Va「iabIefavourabieaction　　　　　　　　　　　　γQf=0.OO

PartiaIfactorsfo「soiiparameters-丁abIeA.4-Combination2

Soilparameterset

Angieofshearing「eSistance

E怖∋Ctivecohesion

Weightdensity

Retainedsoilproperties

Designmoistdensity

Desjgnsatu「ateddensity

Designeffectiveshea「resistanceangie

Designwali師ctionangie

BasesoiIprope軸es

Designsojldensity

Designeffectiveshear「esistanceangie

M2

附i=1.25

1ci=1,25

層=1.00

1m,'=1m「/1γ=21kN/m3

γs「一=1s「/YY=23kN/m3

研d=atan(tan(Olk)/1の=24.8deg

8「d=atan(tan(8「k)/1O)=Odeg

lb’=1b/YY=18kN/m3

4'bd=atan(tan(O'bk)/1O)=24.8deg

LibraryItem Pa巾aIfactorsoutput
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Designwa=請ctionangIe

Designbasef「ictionangle

Designeffectivecohesion

UsingCoulombtheo「y

Activep「essurecoe情cient

Passivepressurec○efflcient

Siidingcheck

Vtrticalforcesonwai○

Wa=stem

WalIbase

Moistretainedsoil

BasesoiI

丁otal

Ho「izontaiforcesonwalI

Su「chargeIoad

Moist「etainedsojl

丁°tai

Checkstabilityagainstsiiding

BasesoiIresistance

Base師ction

ResistancetosIiding

Facto「ofsafety

Overtumingcheck

Ve軸calforcesonwail

Wa=stem

Wa=base

Moist「etainedsoiI

Basesoil

丁otai

Horizontaifo「cesonwa=

Su「cha「geload

Moistretainedsoil

BasesoiI

丁otai

Overtumingmomentsonwail

Su「chargeload

Moist「etainedsoiI

丁otaI

Restoringmomentsonwall

Waiistem

6bd=atan(tan(8bk)/γt)=12,1deg

6bbd=atan(tan(8bbk)/博)=24.8deg

C'b.d=C'bk/1c'=OkN/m2

KA=Sin(α+位d)2/(Sin(α)2×Sjn(α-6,.d)×[1+V[sjn(位d+6r_d)×

Sin(位d-β)/(Sin(α-8「.d)×Sin(α十β))]]2)=0,409

Kp=Sin(90一位d)2/(Sin(90+8bd)×書1一団sin(仙d+8bd)×Sin㈹bd)/

(Sin(90+8bd))]]2)=3,473

Fstem=IGfXAstemxIstem=39.7kN/m

Fbase=1GfXAbaseXlbase=11,6kN/m

FmoiSLv=1GfXAmo'StXγmr'=35,4kN/m

Fexp_∨=1GfXAexcxγb’=1.6kN/m

FtotaL∨=Fstem+Fbase+Fm。ISLv十FexQ_∨こ88.3kN/m

FsuLh=KAXIQXSurchargeQXheff=7.7kN/m

Fmo,Sしh=γGXKAXγm「’×hefF2/2=36,1kN/m

Ftofa」h=FmolSしh+FsuLh=43,8kN/m

Fex叫=γGfXKpxc○s(8bd)×γb’×(hp。SS+hb。Se)2/2=11kN/m

Ffriction=Ftotal_∨×tan(6bbd)=40.8kN/m

Frest=Fexc_h+Ffriction=51,8kN/m

FoSsi=F「estlFt。taLh=1.181

PASS-ResisねncetoslidingISgreafer請ansIidingfonce

Fstem=γGfXAtemxγstem=39.7kN/m

Fbase=1GfXAbaseXlbase=11.6kN/m

FmoiSし∨=1GfXAmoistXlm「'=35.4kN/m

Fexp_V=lGfXAexcxγb.こ1.6kN/m

FtotaLY=Fstem+Fbase+Fmo-SLv+FexcLVこ88,3kN/m

FsuLh=KAXγQXSu「cha「geQXheff=7.7kN/m

Fmo-Sしn=1GXKAXγm「’×hc㌔/2=36.1kN/m

FexpJl=-1GfXKpxcos(8b-d)×γblx(hpass+hbase)2/2="11kN/m

FtotaLh=Fm。iSしh+Fexp_h十Fsur_h=32.8kN/m

Msu」OT=Fsur_hXXsur_h=11.2kNm/m

MmoiSしOT=FmoisしhXXmoISしh=34,9kNm/m

MtotaL○T=Mm。ISしOT+Msu「pT=46,1kNm/m

Mstem_R=Fstemxxdem=26,3kNm/m
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Walibase

Moist「etainedsoii

Basesoii

丁otai

Checkstab描tyagainstovertuming

Facto「ofsafety

Mbase_R=FbaseXXbase=9kNm/m

Mmo-SしR=FmoisしVXXm。iSし∨=41.2kNm/m

MexQ_R=FexLVXXexQ_∨一Fexc_hXXexc_h=2.4kNm/m

Mtota」R=Mstem_R+Mbase_R+Mmo-SしR+Mexp_R=79kNm/m

FoSot=Mt。taLR/MtotaLOT=1,713

PASS-Maximt/mreS書Oringmomentisgreaferthanover血mmgmomen書


