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1. For the given failure surface, determine the factor of safety of the slope. The soil properties are

given in the figure. (20 points)

The areas and centers of gravity are given in the figure,

Areal =12 m?
Area 2 = 11.5 m?

Figure 1

Soil 1
v, = 17 KN/m3
¢, = 30 kN/m?

Scale:
1in=3.2m
Or

lcm=1.26m

Soil 2
v, = 20 KN/m3
c, = 30 kKN/m?



2 - Using the ordinary method of slices, determine the factor of the given slope. (20 points)

li . i
Sfe @ h (m) d (m) W (kN) W cosa; W sing; (kNﬁmz) Al (m) c Al (kN) (kNl;mZ) Ui Al (kN)
1| -14 | o8l | 135 145 0
2| 34 | 189 | 148 155 0
3| 927 | 2835 | 148 1.55 0
4 16.6 3.51 1.48 1.55 1.57
5| 266 | 378 | 148 174 6.33
6 35-7 4.05 1-48 1.94 7-14
7 49.4 2.97 1.48 25 0
8 63.4 1.215 0.675 1.94 0
@]
P = Y. Resisting Moment _ Y.(cAl;) + Y.(Wcosa; — w;l;)tan®
""" ¥ Driving Moment ¥ W;sina; r=9.50m
8 /e,
6 7
.................................................................................................................................................................................................................... 5 )
Flow liné
.................................................................................................................................................................................................................... 4
/
/ ‘\ ¥ = 20 kKN/m3
____________________________________________________________________________________________________________________________________________________________________________________________________________________ 2 ¢ =29°
1 N R ¢ = 10 kN/m?
.................................................................................................................................................................................................................... "\¥ \\ \\ \\
Scale: 1 cm=1.36 m N\ '

Equipotentioal lines



3 - Given:
Figure 3 shows a square footing.

The inclined load Q = 110 kips. The width of the
foundation B = 4’ WT

Determine if the given foundation is adequate to carry the — — — 115 pof
given vertical load. Use F.S. =3 (25 points) ¢ 1= pc

A 4

A

Gut =CN+q N, +0.5y7BN,
Qut =1.3¢N,+qN,+0.4 yBN,

Gus =1.3¢N,+qN;+0.3 yBN,

TABLE 2.1 Terzaghi's Bearing Capacity Factors—Eqs. (2.32), (2.33), and (2.34)

sl v v nJel v v TN Jo] 8| N, N,

0 570 11.00 J0.00 Q17 (1460 | 545] 218 |34 | 5264 | 3650 38.04
1] 600 J1.1 001 JI8]1512] 6.04] 259 §35 | 5775 41.4 4541
20 630 J1.221004 19 ] 1657 6701 3.07 36| 6353 4716 54.36
}

6.62 11.35 006 Q201769 744| 364 §37| 7001 ] 5380 65.27

6.97 |1.49 010 §21 | 1892 ] 8.26] 4.31 §38 | 7750 61.55 78.61
51 734 |1.64 (0.4 §2212027 ] 909 5.09 |39 | 85.97] 7061 95.03
6] 7.73 )1.81 |0.20 §23 | 21.75 ] 10.23 ] 6.00 J40 | 95.66 | 81.27] 11531

8.5 200|027 J24 12336 ) 11.40) 7.08 J41 | 10681 | 93.85] 140.51

81 8.60 |2.21 (035 §25|25.03 | 1272 ] 8.34 J42 | 11967 | 10875 | 17199
O 9.09 1244 1044 126 |27.00 | 14.21 ] 9.84 |43 | 13458 | 12650 ] 211.56

100 9.61 2.69|0.56 §27 [2924 | 1590 J11.60 §44 | 15195 | 147.74 | 261.60
11]10.16 |2.08 |0.60 §28 [ 31.61 | 17.81 J13.70 |45 | 17228 | 17328 | 32534
12410.76 |3.29 |0.85 §29 [34.24 | 1998 | 16.18 J46 | 196.22 | 204.19 | 407.11
1301141 |3.63 | 1.04 §30 [37.16 | 2246 J19.13 |47 | 22455 | 241.80 | 51284

14 112,11 J4.02 | 1.26 § 31 |40.41 | 25.28 | 22.65 |48 | 258.28 | 287.85 | 650.87
15 §12.86 |4.45 | 1.52 §32 [ 44.04 26,87 |49 | 208.71 | 34463 | 831.99

16 113,68 1492 182 §33148.00 ] 3223 |31.94 150 | 34750 | 415,14 | 1072.80




4- Given
The soil layers and their properties are shownin
the figure. The ground water table is at 2ft from the

ground surface. For the square footing (6'x6’) shown in the
figure determine

1. The elastic settlement of the sandy layer(S,) (10 points)
2. The consolidation settlement (S,) (15 points)

P =40,000 Ib

B=6
yedvivivy
UAR "4 1 Sand Ith
6 ft Veat = 100 pCf
- E.=4,000psi
il 1;=0.35
Clay (Normally Consolidated]
Ysat = 120 pcf,
101t e,=1.07
c.=0.6
7
qb 2
Se = (1 —ps)a
Es
ccH | Pt AP
C
1+e, P,
3.0
25

aave

0.0




5. Answer the following questions (10 points)

1. What is the main difference between ordinary method of slices and the simplified Bishop method. (2 point)

e ]

Ordinary Method of Slices, o Simplified Bishop Method of Slices g,

2. The Terzaghi’'s bearing capacity equation is the only method available to determine bearing capacity of shallow

foundations
(2 point)
Load
True False Figure 4 -

FinaSI Gfround
urface
P4

Initial Ground— —

3. Zone 1in Figure 4 is called the passive zone (2 point) BieEe

True False Shear Surfaces

4. The method of slices for slope stability analysis can be used for the following soils (Circle the right answer) (2 point)
i- ¢ -Saoll ii- ¢-Soil iii- All soils

5. The consolidation settlement equation in problem 4 is used to determine the consolidation settlement at time = «
(2 point)

True False
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