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Direction of
wall movement

45 — &'z
Tt T

“ Rotation about K, 3H + 2K, —
this point lal
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Wall movemant for
Soil type passive condition, Ax

Dense sand 0.005H
Loose sand 0.01H
Stiff clay 001H
Soft clay 0.05H
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——Frictionless wall
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Table 7.8 Variation of K, [see Eq. (7.48) and Figure 7.22]*

6 (deg)
&' [deg) 25 15

20 . 1.69 . LT
21 Je 1.73 N 1.81
22 - 1.77 1.80 1.87
23 . 1.81 5 1.92
24 . 1.85 1.97
25 . 1.59 203
26 . 193 2.09
27 . 1.98 2.1
28 At 202 2 221
29 2. 207 215 2.1
30 2. 2.11 2 2.34
3 2. 2.16 2 2.41
32 221 2.33 248
33 2.26 2.34 2.56
34 232 2.43 2.64
35 237 2.52 272
36 243 . 2.80
37 240 2. 2.89
38 2.35 2.73 2.98
39 24010 2R anT
40 267 2.84 3T
41 274 3.27
42 2.64 2.80 3.38
43 270 2.88 349
44 2.76 294 . 3.6]
45 2.82 3.02 . 3.73

*Based on Zhu and Qian, 2000
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M Y

A3-m l'ugl] wa]l is shown in Flgl.ll‘E-' 7.23a. Dttﬁn'ninﬂ the Rankine p&smrﬂ furﬂﬁ
per umit length of the wall. |

¥ = 15.72 kKN/m!
&) = 30°
g =0

Groundwarer

¢4
&b = 10KN/m?

(a}
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A3-m lugh wall is shown in Figure 7.23a. Determine the Rankine p&smrﬁ fuf::ec.
per umit Iength of the wall. ;

= 1572 kN/m?
'l#l = 30°
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Solution
‘For the top layer

b

1)_:an{4-1+15}.~.3

K 1) = tan’ (45 +

e the bottors soil layer.

I

2
*FﬂK +2¢ v K

Ky = tan’ (45 + ﬁ) tanz{ﬁ + 13) 15&
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where

oy = effective vertical stress
atz=0,0p5=0c =0,0,=10
atz =2m,op = (15.72)(2) = 3144 kN/m?. ¢} = 0

So, for the tﬂi:l soil layer
o = 31.44K, 5, + 2{0)V K,y = 31.44(3) = 94.32 kN/m’

At this depth, that is z = 2 m, for the bottom soil layer

oy = 0pK ) + 205V Kppy = 3144(2.56) + 2(10)V2.56
= 80.49 + 32 = 112.49 kN/m*

Again at z = 3 m,
ae = (13.72) {2} + (Ve — Yol (1)
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= 31.44 + (18.86 — 9.81)(1) = 40.49 kN/m’

oK oy + 20V K ) = 40.49(2.56) + (2)(10)(1.6)
135.65 kN/m*

MNote that, because a water table is present, the hydrostatic stress, u. also has to be
taken into consideration. Forz = 0to 2 m,u = 0;z = 3m,u = (1)(y,,) = 9.81. kaml
‘The passive pressure diagram is plotted in Figure 6.26b, The passive force per
unit length of the wall can be determined from the area of the pressure dlagram
as follows: : '

Aras

(£) (219432}
(112.49)(1)

{33 {1)(135.65 — 112.49)
(i) (9.81)(1)




