FOUNDATION ENGINEERING

Example 9: A vertical wall with a smooth face is 7.2 m high and retains soil
with a uniform surcharge angle of 9°. If the angle of intemal friction of soil 15 27°,

compute the active earth pressure and passive earth resistance assuming y =

20 kN/m3.
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According to Rankine’s theory,
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= 0.988 x 0.397 = 0.392
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Total active thrust per metre run of the wall

1k :%xzox{’f_z)? % 0392 =203.2 kN

Pa = E":’

Total passive resistance per metre run of the wall
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FOUNDATION ENGINEERING

Example 10: A retaining wall, 7.5 m high, retains a cohsionless backfill. The
top 3 m of the fill has a unit weight of 18 kN/m® and ¢ = 30° and the rest has unit
weight of 24 kN/m® and ¢ = 20°. Determine the pressure distribution on the wall.

Solution:
/ Im y=18kN/m®
J ¢=30
/ T 7
[ o
[ Wall = 3 o
/ y = 24 kN/m L1
IllI. 45m ¢ = 20° :__T Pa
/ L - 7=2244m
lf—l _________________ la 5 : :
(a) [«—>]
Hmrld— 5292 —»|
l&—— 79.38 kN/m* —>|
h\
1-s5in30° 1
K for top layer = 1+sm30° 3
1-sin20°

K_ for bottom layer = 0.49

1+sin20°
Active pressure at 3 m depth — considering first layer

- 1 .
K, .0,= e 3x18 =18 kN/m?
Active pressure at 3 m depth — considering second layer

K, .0,=049x3x18 = 26.46 kN/m?2

a
Active pressure at the base of the wall
K, x3x18+K, x45x24 =26.46+0.49 x 4.5 x 24 = 79.38 kN/m”
The pressure distribution with depth is shown in Fig. 13.57 (b).

Total active thrust, P,, per metre run of the wall

= Area of the pressure distribution diagram
o %x 3><18+4.5x26.46+%>< 45x5292

=27 + 119.07 + 119.07 = 265.14 kN

The height of the point of application of this thrust above the base of the wall is obtained
by taking moments, as usual.
(27 x55+119.07 x 225 +11907 x 1.5)

= m =2244m
26514

o)
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FOUNDATION ENGINEERING

Example 13: For the frictionless sheet pile shown in below Figure, determine

the following:

1. The active lateral earth pressure distribution with depth.
2. The passive lateral earth pressure distribution with depth.
3. The magnitudes and location of active and passive forces.

Solution:
q= 20 kN/m”
- 8.2
Ywer = 19 kN /m? ! ;
3m ¢ = 250 2m .
- 2k.78
19.3
\
Ysar = 20 kN /m® Year = 20 kN /m? :
¢ = 30° ¢ = 30° 4 m [
cC=0 cC=0 :
Yw = 10 kN/m? Yo = 10 KN/m3 I
l
30 90 32.67 40

1) Active Side:

o, =(q+v.2).K, —2C.J[K, C=0
g, =(q+v.2).K,
a) Layer (1)
e = Ty = s = 041

Oac1y = (0 + 20) X 0.41 = 8.2 kN /m?
Ouc2) = (20 + 2 X 19) X 0.41 = 23.78 kN /m?
b) Layer (2)
__ 1-sin¢  1-—sin 30
@ 1+4sin¢  1+sin 30

Oacz) = (20 + 2 X 19) X 0.334 = 19.33 kN/m?
a3y = (20 + 2 X 19 4 (20 — 10) x 4) x 0.334 = 32.67 kN /m?
Owater = Yw X Hy = 10 X 4 = 40 kN /m?

= 0.334
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FOUNDATION ENGINEERING

The active lateral force:

P, =[82x%2]+ E X (37.78) X 2] +[19.33 x 4] + E X (32.67 — 19.33) X
4] + [[5 % (40) x 4]
P,=16.4+15.58+77.32+26.68 +80 =215.98 kN/m

. [16.4x (% (2)+4)| +[15.58 x (2 (%) +4)| +[[77 x 4 (%)] +[26.68 %] +[80 x
- 215.98

4
3l

y

y = 2.53m (Location of active force, from the base of the wall)

2) Passive Side:

o,=(q+v.2).K,+2C.\ /K, C=0
o, = (v.2).K,
1+sin ¢ 1+sin 25
1—sin ¢ 1—sin 25
Opc1y = (0 X 20) X 3 = 0 kN/m*
Op2) = (3 X (20 — 10)) x 3 = 90 kN/m*
Opater = Y X H, = 10 X 3 = 30 kN /m?

P, = 7% 90 x 3| + [2x (30) x 3| = 135 + 45 = 180 kN/m

= [135x(%)x3]14;£45><(3><(§))]

base of the wall)

= 1m (Location of passive force, from the
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