For Problems 13.1-13.3, use unit weight of concrete, ¥, = 23.5 kN/m’. Also assum'?.ﬁ
ky = k; =% in Eq. (13.13). b
3.1 For the cantilever retaining wall shown in Figure 13,28, the wall dimensions %
are H=Tmx; =03mx=065mxn=125mx=35m, ;= 09m, LJ
D' =1.5m, and & = 10° and the soil properties are v, = 16 kN/m?, ¢} = 3%, ‘%
¥y = 18 kN/m®, i) = 28°, and ¢f = 25 kN/m?. Caleulate the factors of safety 5
with respect to overturning, sliding, and bearing capacity. @

Flgure PE.T

13.1  Refer to the diagram. From Table 11.2, K, = 0.35.
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P,=P,cos 10=199.92 kN /m f@ m H'=8517m
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Refer to the table. |:
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Note: ¥,=23.5kN/m’ :
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Section Weight Moment arm from C Moment about C
(KN / m) (m) (kN -m /m)
1 (M(0.35)(y,)= 57.58 1.725 99.3
2 (0.5)03)7N)(y.)= 24.68 1.45 35.8
3 (5 H0.9N(y)=114.21 2.7 308.4
4 ? +§'5” (35)(16) = 409.28 | 1.25+0.65+1.75= 3.65 1493.87
P, = 3525 54 190.35
Y641 Y2127.72
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2127.72
{overtuming) = R?? =3.75

Y lan[% ! ) + 3[%}5 ) _(_.641) tan[@)(za)] + (54)[(%’)(25)]

(lidmg) = 7 P, cosa 199.92
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=1.53

o B XMy -2M, . 2127.72 - 5676

2 2V 641

g = 2’.[1 N Eﬁ) - 91[1 + W@] 15379 KN /m’
B\ B) 54 54

= 0266 m

B'=B - 2¢=5.4 - (2)(0.266) = 4.87 m
r >y l r
9 =6 NcF:“ch‘i +qu}'quqf +-2—le NyF_)dF;i

For ¢, = 28°, N, = 25.8; N,= 14.72; N, = 16.72 (Table 12.1)

. D_f 15
F,=1404 — |=1404 —— = 1123
B 487

y= tm'][__—‘pﬂz“;f“) — tan™' [——1“2’;?2) —17.3°

2 2
F,=F,= (1 —K) - (1—E-) =065
’ 9 90

g=15y=(1.5)(18) =27 kN /m’

F,y =1+0299 =] = 1092
487
F, =(1—£,]=[1~ﬂ)=0.146; F,=1
¢ 28

4. = (25)(23.8)(1123)(0.65) + (27}(14.?2)(].092)[0.65)+%(18)(4_8?}(16.?2}(1)(0.146)

= 859.89 kN /m?®

4, 85989
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A pravity retaining wall is shown in Figure PE.4. Caleulate the factor of safety
with respect to overturiing and sliding, given the following data;

Wall dimensions; H=6mx; = 0mx=2mx=2mux=05imumx=
7S mi=08mD=15m

Soil properties: 7, = 16.5 KN/m", f = 32°, v, = 18 kNIm®, ¢ = 22°, ¢} =
40 kN/m*

Use the Renkine active earth pressure in your caloulation.

Figure PE.4



13.4

Refer to the figure. H'= 6.8 m; ¢} =32°
K, = tan3(45 - 9;] = 0307

1
P =P = E(H')zy, K,

o

1

~(68)?(16.5)(0.307)
2
6m
=1171kN/m’
Refer to the table.
Note: y.=23.58 kN /m’
—bh—P i
0.8m
0.5m2m 0r'r16 v
C
Section Weight Moment arm from C | Moment about C
(kN / m) (m) (kN -m/ m)
1 (0.5)2)(6)(7,) = 141.48 3.77 533.38
2 0.6)(6)(7.)= 84.89 2.8 237.69
3 (0.5)(2)(6)(7,) = 141.48 1.83 258.9
4 (5.85)(0.8)(¥,) = 110.35 2.925 322.77
5 (0.5)(6)(2)(16.5) = 99.00 4.43 438.57
6 (0.75)(6)(16.5)= 74.25 5475 406.52
Y.651.45 ¥2197.83

a

M, =P "= (117.1)(%’3) ~2654kN-m/m

3

o Mg 21 97.83
{overturning) W 265..‘.‘-1

= — = 8.28

zV tan(3 P, ) + B[Z}C; (651.45) tan(14.66) + (5.85)[(21(40)}
3 3/ _ 3 _ 279
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