
Ws=25kN/m

SL=10kN
FL=5kN

θi

Lθi

Gθi

φ

Lθi = 5.5 (tanθi)^-1

hj

Ws,j=Ws * Lθi

Gθi  =1/2 (H-Svj) * Lθi *γ= ½*5.5m*20kN/m3=55Lθi

Ψi=φ+(90-θi)

25Lθi

55Lθi

10

5

Ψi

Tθi Or Tθi=FL+(Ws,θi +G θi + SL) tan ai=(θi-φ)=5+tan(θi-32)*[10+80Lθi]

ai

θi=70, 61.5,54, 48 
Tmax=145.8kN

Tensile force along reinforcement at level j
Tj=Tpj+Tsj+TfJ

Tpj  → Meyerhof
Tsj=ka*SL*Svj/Dj where Dj=hj+b=hj+1 -> hj<2d-b=2*1.5-1=2
                                                   Dj=(hj+1)/2           hj>2d-b=2m

Tfj=2FL*Q*(1-hj*Q)*Svj =2*5*0.277*(1-hj*0.277)*0.5=
=1.385 *(1-0.277*hj)
Where Q=tan(45-φ/2)/(d+b/2)=0.277

Length of reinforcement in passive zone: 
Lej=L-Laj=6-(5.5-hj)/tan (61.5)

Laj

Laj =Lθi *(H-Svj-hj)/(H-Svj)=5.5/tan61.5 *(5.5-hj)/5.5=
5.5-hj/tan61.5



j hj 
(m)

ΣΜ/σvj=ξ εj=L/2-ξ
(m)

σvj
(kPa)

Dj Tpj 
(kN)

Tsj Tfj Tj (kN) 
< 
TD=40
kN

1 0.5 647.5/220 0.06 37 1.5 5.7 1.02 1.19 7.9

11 5.5 2673/(660+
150+10)

0.26 820/(6-
2*0.26)
=149.6

3.25 23.1 0.47 -0.7 
ignore

23.57

j hj σvj Laj=(5.5-hj)/tan61.5 Lej=L-Laj Pj*Lej*σvj*0.5*tanφ

1 0.5 37 2.71 3.29 38.8

11 5.5 149.6 0 6 285.9 ignore

SUM >> 145.8kN
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