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Design example (cantilever retaining wall)

Design a cantilever retaining wall to retain an earth embankment with a hgr.
izontal top 4 m above ground level. Density of earth = 18 kKN/m?. Angle of
internal friction ¢ = 30°. SBC of soil = 200 kN/m?

Coefficient of friction between soil and concrete = 0.5. Adopt M 20 grade
concrete and Fe 415 HYSD bars.
Draw the following views:

e Cross-section of retaining wall showing reinforcement details.
e Longitudinal section showing curtailment.

1. Dimensions of retaining wall

1 —sing
1 +sin¢

200
= () =12 m

Minimum depth of foundation = B
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Overall depthof wall H = (4 +1.2) = 5.2 m

Thickness of base slab = ( l2) (5200) =433 mm

Adopt thickness of base slab = 450 ' mm
Height of stem A =(52-045) =475 m
Width of base slab b4 = 0.5H to 0.6H

0.5H =2.6m
0.6H =3.12m .. adopt b=3m

2. Design of stem

Maximum BM at base
wh?3 Il — sing wh?
K
M= a( )= (mg) (%
el 18 x 4.75%\ 107 2
= 3 5 = .2 kNm
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15:456-2000,
clause G-1.1
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Factored moment = M, = (1.5 x 107.2) = 161 kNm
Effective depth required for balanced section is

M, 161 x 106
d= — = 242 mm
\/0.138 X fox b \/0.138 x 20 x 103

Assuming an under-reinforced section and to provide a suitable thickness to
resist design shear force at base of stem, adopt an overall thickness of 450 mm
which is the same as the thickness of the base slab and tapering to 200 mm al
the top. .

The overall dimensions of the cantilever retaining wall are .shown n
Fig. 6.1(a).

Adopt effective depth at base of stem = 400 mm
Reinforcements at base section of stem are computed as

) _ Ak
M, = (0.87 f, Ay d) [1 bdfck}

415 A,
(161 x 10°%) = (0.87 x 415 A,, x 400) [1— 15 Ay

(103 x 400 x 20)
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Fig. 6.1a Cantilever retaining wall—overall dimensions
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