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Introduction ”

U Major design function of retaining walls (and foundation walls) is to maintain the
ground surfaces at different elevations on either side of it and offer resistance to
earth/water pressures (i.e., to provide lateral support).

U Lateral earth pressures are a function of type and amount of wall movement,
shear strength properties, weight of soil and drainage.
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Lateral

earth pressure at rest &
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Lateral earth pressure at rest
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Rankine active earth pressure
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Rankine active earth pressure
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Rankine active earth pressure”
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Generalize case for Rankine active pressu&
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Generalize case for Rankine active pressu.”
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Generalize case for Rankine active pressu&

U Granular backfill with vertical back face
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Generalize case for Rankine active press

U Granular backfill with vertical back face
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U Example

Refer to the figure shown below. Assume that the wall can yield sufficient
determine the Rankine active force per unit length of the wall. Also determi
location of the resultant line of action

S ¢; = 30°
v 3m 6 =0
Ground
. SEUE v _ water table _
Y = 19 kN/m?
3m ‘pi = 36°
0 =
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U Example

A 6-m-high retaining wall is to support a soil with unit weight y=17.4 kN/

Determine the Rankine active force per unit length of the wall both before a er-|
the tensile crack occurs, and determine the line of action of the resultant in both
cases. (¢’ = 14.36 kPa, ¢’ = 26°)
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U Example

Draw the pressure diagram for a unit width of wall for the conditions sho
Compare the several possible alternatives that are produced this problem (te
crack, how the diagram might me modified, and water in tension crack).

&Tension crack
E
i
&
[}
=
@ = 10"
¢ = 10.5kPa
7= 17.52 kN/m?
TN
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Coulomb’s active earth pressur

U Coulomb’s theory allows to Pamshe g
determine active earth pressure Mm[. "' “‘T\
using a graphical procedure for an force |
inclined backfill, inclined retaining ; .

‘Wall movement
away from

structure and wall friction as shown
below:
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Coulomb’s active earth pressur

sin’ (B +¢')

PSP sin(¢'+") +sin(¢'-a) 2
sin? Bsin (8 5){1+\/sin(ﬂ-5’)+5in(0!+,3)

a

O The friction between the soil and the retaining structure is usually set to:
1/2¢ <5 <2/3¢

U Coulomb’s theory is more general than Rankine’s as it can be applied to
different shapes of retaining walls with no generalized assumptions; however
in some circumstances it underestimates active earth pressure and
overestimates passive resistance.
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Rankine passive earth pressur

Direction of
JE——
wall movement

Q frictionless vertical wall of
height, H, that exhibits
movement into the soil.

U o, = o, at failure

QO Failure planes will develop in -~ ol =K, +2¢ /Kp
H . - Rotation about
the soil wedge as shown in the this point @®
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Rankine passive earth pressur

[ For an inclined backfill at an

2K, angle of a, the Rankine passive
- pressure is inclined at an angel of
o, =K, +2¢' /Kp a, and the Rankine passive
coefficient

_1 2 ’
Po=37HIK +2¢H K, K COS @ ++/c0s” @ — cos’ ¢’

, =C0sa - -
cosa—\/cos a—Ccos” ¢’

U Note that a sufficient amount of lateral

displacement must occur for passive conditions
K, yH + 2c'VK, —> to develop, the amount is more than that for
active conditions and may not occur in field
applications.
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Example

A 3-m high wall is shown below. Determine the Rankine passive force per
of the wall

y=15.72kN/m®

3]

Yo = 18.86 kN/m?
&, = 26°
¢} = 10 kN/m?
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Coulomb’s passive earth pressu
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Thank You
for
Your Attention
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