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(d) Buttress wall

(c) Counterfort wall

Types of rigid retaining walls.
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Wall Tz
Wall after rotation —
. Back of wall | _
Front of wall "’i’ +—K, Yz
B i A
____E__I _____ s Initial (at rest)
1
[
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g
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Mohr-Coulomb failure line

Pole for
active state

Pole fior
passiva stata

2 &% Mohr's circles at rest, active and passive states.
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Wall in criginal position

Front of wall ' Back of wall

Wall after rotation about base  B252

(a) f:3]
3 K& Slip planes within a soil mass near a retaining wall.

K (lateral earth pressure coefficiant)

L
(L)
Active
Passive
(L)
Rotation ﬂ'—'r
H
Retained =oil Stress state | Approximate
displacemant, Ax
Coarse-grained | Active 0.001H,, (T, R)
Passive 0.05H, (T)
= 0.1H,, (R}
Fine-grainad Active 0.004H_, (T, R}
Passive unknown

T = translation, R = rotation

4 5% Rotation required to mobilize active and passive
resistance.
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5 (% Variation of active and passive lateral earth pressures, hydrostatic
pressure, and a uniform surface stress with depth.
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21 Jha
Al N Ll o<
_ ¥
Yo = 20 kKN/M*
EmQ ¢ =30°
17 kPa 49 kPa
{a) Wall ih) Lateral pressura {c} Hydrostatic
from soil pressure
LS any jlaall e 5 il (5 sl Guad o sllaal
DK, Sl -1
K, — 1 —sing’ 1 —sin(30°) 1

~ 1+ sind’ 1+ sin(30°) 3
2 ¢’) _ 2( . 30”) _ 1
or tan (45 3 = tan~| 45 3 =3

1 andl Alladll alea) Gla -2

At the surface: ol =0, u=20
At the base: o =~«'H, = (20 —9.8) x5 = 51 kPa
u=y,H,=98 Xx5=49kPa
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Lateral passive pressures (kPa) 22 Lateral active pressures (kPa)

Hy=2m Y= 19 kNm’

0'=25" __
H? = "q' m
Yo = 20 kNim?
o' =30
39.2 1224 Base 127 136 392
(f) Porewater () Soil  (a) Wall (b} Surface stresses () Soil (d) Porewater
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Depth® u 0y a=a;— U () = Kyoh
Active {m) (kkPa) {kkPa) (kPa) (lkPa)
Surcharge 0 0 20 20 041 x20=82
2-6 0 20 20 1% 20=67
Sail 0 0 0 0 0
2 0 yH=19x2=138 38 041 38=156
2’ 0 yH=19x2=38 38 1% 38=127
6 Y= 98x 4 it + y:He 788 14788 =263
=302 =19x2+20x4=18
Depth u T, = — Ul (exp = Kpo?
Passive {m} (kPa) {kPa) (kPa) (kPa)
Soil 0 0 0 0 0
q YwH:=98x4=392 H,=20x4=80 40.8 3x408=1224

The — and + superscripts indicate that you ara calculating the stress just above (- ) and just balow (+) 2 m.
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Pt mi- % x 9.8 % 47 = T8R4 kN
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Active Depth Force Moment arm Moment
Area {m) (kM) from base (m) (lM.mi)
1 0-2 8.2x 2= 164 44+ 1=5= 442 —82.0
2 2-6 6.7 % 4= 26.8 31=2 —b3.6
3 0-2 3% 16.6 % 2 = 15.6 §+4=4.E?' -72.9
4 2-6 127 = 4 = b0.8 $4=2 —101.6
b 2-G +%13.6 x 4=272 z —36.3
6 (water)]  2-6 78.4 3 ~104.5

% Active lateral forces = 215.2 ¥ Active moments = — 450.9
Passive Depth Force Moment arm Moment
Area {im) (k) from base (m) (kM.
7 2-6 15 » 122.4 x 4 = 244.8 % 326.4
& (water) 2-6 78.4 z 104.5

% Passive forces

323.2 * passive moments = 430.9
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¥ Moments 450.9
a- ¥ : = = 2.09 m
X Active lateral forces  215.2
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