Retaining Walls Pressure Distribution

Surcharge, q = 25 kN/m?

_tdllllill]]

SOIL 1 Sheet Pile Wall
Dry Sand
c'=0
6.0m ¢ =34°
sou il
c'=0 20m
& = 300
Water Tabl ¥ = 18 kN/m® Water Table
4 i all e ) fvann v
SOIL 2 SOIL 2
Saturated Silty Clay Saturated Silty Clay
A6 ¢’ = 12 kN/m? ¢’ =12 kN/m? 40m
¢’ = 26° ¢ =26°
Yeat = 20 kN/m® Ysat = 20 kN/m®
T BACKFILL (ACTIVE) SIDE U FRONT (PASSIVE) SIDE =
Koz |- sww34 =0-28 kq= | - 5226 < 0-39
| + se 34 I + swA26
I - 1 - - = &
ko = = ! - 3.54 kp = o= = 2.5¢

Active Presswe

Pre ssue. (kN/m?)
Pse = 21«.“-‘ 25x0-28

zk.‘ t kayz

(zsxo-zg)+(o~2sxf8»< €o)
= 37.24

Ka, (1+ }/z) = 2c1//::

0-39x (25+(18x60))- 2x 12 4/0-39

34-54

Sot
1

D-cp th (M)
0

7 0

é P:«v + /04.

1}

I

Pa = ka (el-f-)'z) - 2C’\/’Z+ k,}/z
= 039« (254(18¢60)) - 2 2enfi39 + 03%(20-9-81)x 4
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. .. | ,
= 0-3% (25+(18x60)) - 212039 + 03h(209.8)« 4
= 50- 44

Posswe Pressu~e

Set Daptim)  Presswe (kNIm?)

1 0 0

—

1 2 Pe=kpy2z = 354 % 18x20=12744

2 Z Pe= kpyz = ZeHip
=2 256x18x2-0-2x12x 'V2~56
= 130 -5¢

Z 6 PP:kP)’Z'ZC/\/kP + kpyz
2256x13x2-0 -2 lzx/;/z.b'g 4 2-56¢(20-9-8)x 4
= 23%4.91

Plot the distributions of active pressure behind the wall and passive pressure in
front of the wall. Indicate the key values on the diagrams.
[20 Marks]

Surcharge, g = 40 kN/m?

_ 4Lt L

SOIL 1
Sand (Dry)
c'=0

@' =32°
y = 16 kN/m® T

Sheet Pile Wall
50m

Water Table

|1

SOIL 2
Saturated Clay.
50m ¢’ = 15 kN/m?

@' =24°
Year = 19 kN/m®

BACKFILL (ACTIVE) SIDE = FRONT (PASSIVE) SIDE

Fer Seb 1 Fov Sal 2
ko= 1- S 32 - ¢34 ka = | - 5424 = 0-42
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For oswv o Fov Selt 2

ko= l-Scxn32 - -3 ke = | -s4i24 = 0-42
| + s 32 | + S 24
kp= L= 1 =325 kp= L - 1 = 2.37
ka 0-31 ka\ 042
Active Presswe
Sl Dep th (m) Pre ssuse. (kN/m?)
1 0 P’":‘ik“: 40 x 03 = 124
1 ) Psw * Pa 7 Qko t kay'z
= (40 %031 )+ (031 x/6x 50)
=37.20
2 S Pa. = kq (cz+ )/z)—Zc’VkQ
= 0'42x (40 +(16x50))- 2x 15+ 4/0-42
= |- 80
2 10 P‘\: k“(i-f-)/Z)-zc Ka +I<.}/z
=042 (40+(164.50)- 2 15cy0-42 + 045, (8-981)x §
= 2110
et1o

Possuet Pressure
Passne (kl\l/mz>

1 0 0
1 2 Pe=kpyz = 325 2 1§x30= 1560
2 3 Pr=kpyz = 24k

= 237x16x3-6 - 2xI15 x Y¥2- 37
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= 2:37x16x3-6 - 2xI5 x 42- 37
= 158
2 3 PP:kPXZ-Zc/\/kP + kpyz
2237 16x 36 - 2x fs'sz. 37+ 2-3(19-9-8)x 5
=176 48

[21 Marks]

Surcharge, g = 20 kN/m?

gt 3l iyl

SOIL 1
Sheet Pile Wall Sand (Dry)
N c¢'=0
@' =238° 7.0m
¥ =17 kN/m®
Water Tabl Water Tabl
_y TSP S ol ee s bl S I Sy
SoIL 2 SOIL 2
Saturated Silty Clay Saturated Silty Clay
A5 o = 8 kN/m? ¢’ = 8 kN/m? o 4 Son
@' =20° @' = 20°
Ysat = 18 kN/m? Ysar = 18 kN/m?
FRONT (PASSIVE) SIDE o BACKFILL (ACTIVE) SIDE

Fov Sk 1. For Sel 2
=024 ka = I—SU\ZO 7049
| + S 38 I+ s~ 20

x
®

\

|
u
S
(V0
(\V )

'

420 kp= ' =1 =204

k. 644

.~

v
-
\

Ackive Presswe

St Dep th (m) Pre ssuse. (kN/m*)
1 0 P,“,:zl(“: 20x 024 = 4-3

21«; + ka/z

(zo %0 -24—)+(°‘24-xl7x 1)
= 33 3¢

p NNV AN

1 + Pswr * Pa
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= 935°'256

= Kq (1”')/2) - 2‘1//‘—«_

2 I Pa. =
= 049x (20+ (172 2))- 2x 80 4/0-49
= 5¢ 91

2 15 Pa = ka(i-/-/z)—.?c kq-f-k..}/z
=049y (20 #(Px 7)) 280 449 + 041, (8-981).4 5
= 34-9F

Possut Pressue

Sk Dnrﬂ\,(m) Passne (kN/MZ)

1 0 0

1 2-5 Pe=kpy2 = 42 x1]x25= 1785

2 2-5 P’:k,,)/2~ZC/|/;<:
=204 x11x 2:-5- 2x80x 1/2-04—
= 6% 85

2 -0 Pr=koyz-2chfkp + kp)z

2204 1Tx 25 -2x 8« N2.04+ 2.@_,((18—‘/'~8')x 45
= 13903
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