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(a) Start with a strip pad

External work = Internal work

Fxv=oc,x (1.5sin(45°) x V2v + 1.5 x 2v + 1.5sin(45°) x \2v + 1.5sin(45°) x \2v +
1.5sin(45°) x V2v) =cux (9v) =9 cuv

Hence, F=9 cu=9 x 50 =450 kN/m.

(b) Use a stress fan as shown below.

Region I oy =Yz, on =7z + 2¢y = 61(I)
The fan angle Of=n/2
Region III o:1(IID) = o(I) + 2cy(n/2) = yz + (2+7)cy

Hence, qr=(2 + m)cy
The ultimate force is 5.14 x 50 x 1.5 = 385.5 kN/m.




(¢) From the data book, Terzaghi’s bearing capacity equation is
ar= cNeLe + 0.5yBN, G+ qsNoGq

For ¢ = 0 and & = 30°, N, = 20, Ng = 21, §, = 1-0.4(1.5/1.5) = 0.6 g = yD, {gs = 1 +
(1.5/1.5) tan30 = 1.58 g = 1+2tan30(1-sin30)°D/1.5 = 1 +0.193D and gf = /1.5

1000/1.5°=05x 16 x 1.5x 20 x 0.6+ 16 x D x 21 x 1.58 x (1+0.193D)
444 = 144 +531(D+0.193D%)

0.193D’+D-0.56=0

D=0.51m

(d) The saturated unit weight Ysa 1s 20 kN/m’. Hence, the effective unit weigh y’
becomes 10 kN/m’.

1000/1.52 =05 x 10 x 1.5 x 20 x 0.6 + (16 x 0.5 + 10 x (D - 0.5)) x 21 x 1.58 x
(140.193D) + 10 x (D-0.5)

444 =90 + (3+10D)33.18(1+0.193D)+10D-5

64D* + 361D-259=0

D=0.64m



(a)
Pa
5 +¢/2
W
Ra
5|-/2

W = (yH*/2)tan(45 - ¢/2)
Pa = (YHY2)tan(45 - ¢/2) = (18 x 7%/2) x tan’(45 — 35/2) = 120 kN/m

(b) Rs = width of the wall x ¢, = 3.5 m x 50 kPa = 175 kN/m. F.S. = 175/120 = 1.46.

e
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(c) W, = weight of the vertical section of the wall = 24 x 0.5 x 6.5 = 78 kN/m
acting at 1.05 m from O.

Wi = weight of the base of the wall =24 x 0.5 x 3.5 = 42 kN/m acting at 1.75
m from O.

Ws = weight of the soil = 18 x 2.2 x 6.5 = 257.4 kN/m acting at 2.4 m from O.

Find the eccentricity
(78 x 1.05+42x 1.75 +257.4 x 2.4) = (78 + 42 + 257.4)x C

The combined load of 377.4 kN/m is acting at C = 2.05 m.



The eccentricity is 2.05 — 1.75 = 0.30. Hence, the base length is modified as 3.5 — 2x0.3
=29 m.

The horizontal load is 120 kN/m. Hence, the load inclination is 17.6 degrees to the
vertical. The correction factor for inclination becomes (1-17.6/90)> = 0.65.

Hence, the bearing capacity qf = 5.14 x 50 x 0.65 = 167.1 kN/m’ acting on 2.9 m
modified base length. The factor of safety for bearing capacity failure becomes
167.1x2.9/377.4=1.28

(d) When the water table is at 4 m from the base, the active force now becomes

Pa = (1/2) x tan’(45-35/2) x 18 x (7-4)? + (1/2) x 10 x 4” + 3 x tan’(45-35/2) x 18 x 4 +
(1/2) x tan® (45-35/2) x 11 x 4% =21.9 + 80 + 58.3 + 23.8 = 184 kN/m < 3.5 x 50 = 175
kN/m. The wall may slide (F.S. = 175/184 = 0.95)

The weight of the wall
W = weight of the vertical section of the wall = 24 x 0.5 x 6.5 = 78 kN/m acting at
1.05 m from O.

W.n = weight of the base of the wall =24 x 0.5 x 3.5 =42 kN/m acting at 1.75 m from
0.
Ws = weight of the soil =21 x2.2x 3.5+ 18 x 2.2 x 3 =281 kN/m acting at 2.4 m from
0.

Find the eccentricity
(78 x 1.05+42x1.75+281 x2.4)=(78 +42+281)x C
The combined load of 401 kN/m is acting at C = 2.07 m.

The eccentricity is 2.07— 1.75 = 0.32. Hence, the base length is modified as 3.5 — 2x0.32
=2.86 m.

The horizontal load is 184 kN/m. Hence, the load inclination is 24.6 degrees to the
vertical. The correction factor for inclination becomes (1-24.6/90)2 =0.52.

Hence, the bearing capacity gf = 5.14 x 50 x 0.52 = 134 kN/m’ acting on 2.86 m
modified base length. The factor of safety for bearing capacity failure becomes

134x2.86/401 = 0.96. The clay foundation may fail.

Put drainage holes and improve the clay foundations.
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