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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, 
Area 1 = 12 m2

Area 2 = 11.5 m2

+

45o

45o

Soil 1
γ1 = 17 kN/m3

c1 = 30 kN/m2

Soil 2
γ2 = 20 kN/m3

 c2 = 30 kN/m2
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2 - Using the ordinary method of slices, determine the factor of the given slope.  (20 points)
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r = 9.50m

γ = 20 kN/m3

ϕ = 29o

c = 10 kN/m2
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Scale: 1 cm = 1.36 m
Equipotentioal lines

𝐹𝐹. 𝑆𝑆. =
∑𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 
∑𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀

=
∑ 𝑐𝑐∆𝑙𝑙𝑖𝑖 + ∑ 𝑊𝑊𝑖𝑖𝑐𝑐𝑐𝑐𝑐𝑐𝛼𝛼𝑖𝑖 − 𝑢𝑢𝑖𝑖𝑙𝑙𝑖𝑖 𝑡𝑡𝑡𝑡𝑡𝑡∅

∑𝑊𝑊𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠𝛼𝛼𝑖𝑖

Slice 
# 𝛼𝛼i h (m) d (m) W (kN) W cos𝛼𝛼i W sin𝛼𝛼i

c
(kN/m2) ∆li (m) c ∆li (kN) ui

(kN/m2) ui ∆li (kN)

1 -14 0.81 1.35 1.45 0

2 -3.4 1.89 1.48 1.55 0

3 9.27 2.835 1.48 1.55 0

4 16.6 3.51 1.48 1.55 1.57
5 26.6 3.78 1.48 1.74 6.33
6 35.7 4.05 1.48 1.94 7.14
7 49.4 2.97 1.48 2.5 0

8 63.4 1.215 0.675 1.94 0



3 - Given:
Figure 3 shows a square footing. 
The inclined load Q = 110 kips.  The width of the 
foundation B = 4’

Determine if the given foundation is adequate to carry the 
given vertical load. Use F.S. = 3   (25 points)

Q = 110 kips

B

Df = 4ft

γ1 = 115 pcf

γ2 = 120 pcf
φ2 = 32o

c2 = 800 psf

W.T 2ft



4- Given
The soil layers and their propert ies are shown in 
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(Se) (10 points)
2. The consolidation settlement (Sc) (15 points)

𝑆𝑆𝑒𝑒 =
𝑞𝑞𝑞𝑞
𝐸𝐸𝑠𝑠

(1 − 𝜇𝜇𝑠𝑠2)𝛼𝛼

𝑆𝑆𝑐𝑐 =
𝑐𝑐𝑐𝑐 𝐻𝐻

1 + 𝑒𝑒𝑜𝑜
log

𝑃𝑃𝑜𝑜 + ∆𝑃𝑃
𝑃𝑃𝑜𝑜



Ordinary Method of Slices

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

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

 (2 point)
 
 True_______  False_________

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

 True______  False_________

4. The method of slices for slope stability analysis can be used for the following soils (Circle the right answer) (2 point)

 i-  c -Soil ii- φ-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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Figure 4 
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5. Answer the following questions (10 points)

1
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