
B. Sc. Engg. (CEE)/ 5th Sem.
09 Dec, 2023 (Group-B)

ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMIC COOPERATION (OIC)

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

Semester Final Examination
Course No.: CEE 4543
Course Title: Foundation Engineering

Winter Semester: 2022-2023
Full Marks: 150

Time: 3 Hours

There are 7 (Seven) questions. Answer 6 (Six) questions, Questions 1 and 7 are compulsory. Answer 4 questions
from question 29 39 49 59 and 6. Programmable calculators are not allowed. Do not write on this question paper.
The figures in the right margin indicate full marks. The Symbols have their usual meanin

1 (a).Briefly discuss the followings:
(i) Limitations of Upper Bound and Lower Bound theories in computing bearing

capacity of foundation
(ii) Cone Penetration Test (CPT)
(iii) Pile Load Test
(iv) Under Water Concrete
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1 (b).Briefly describe five modes of slope failures with net sketch
(9)
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(POI)
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2. The plan for a mat foundation with column loads is shown in Fig. 1, the drawing is not in
scale. Calculate the soil pressures at points A, B, C, D, E, and F, where A, C, D and F are

corners points. All column dimensions are 40cm X 40cm in section. Net allowable bearing
capacity is 50.0 kPa. Check the design of the mat foundation comparing the soil pressures
obtained at points A to F with the net allowable bearing capacity.

q = S t T
M \y+

/XJ

0.8 + +
A

5-Om bId
B

5-o" A

DL=200kN DL=400kN DL=2 IOkN
LL=lOOkN LL=200kN LL=llOkN

DL=420kN DL=800kN DL=440kN
LL=280kN LL=480kN LL=300kN

8.om

8.Om

DL=180kN DL=380kN DL=200kN
LL=80kN LL=180kN LL=lOOkN

Fig.1 for Q.2 F

E DI-
0.8Cim

3. A footing, 2.Om X 3.Om, carries a load of 200 kPa, and is located at a depth of 2.Om in a
cohesionless soil as shown in Fig.2. The water table is located at the surface of the ground.
The distributions of SPT N value and unit weight of soils are also shown in the figure.
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Determine the settlement at the center of the foundation taking the effect of the load up to
3.0B below the foundation. Use, De Beer and Martens’s method. Use, Griffith influence

factor /, in calculating stress increment. Here. /w =9.8kN/m3.
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Fig.2 for Q.3

4(a). Compute the foundation depth for a fully compensated mat foundation (25m X 30m) in
saturated clay ground having 7„t =19.8kN/m3 to carry dead load of 20.OMN, and live load
of 10.0MN. Use, A, =9.8kN/m3.
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4(b).Calculate lateral load capacity of a pile considering both Elastic solution and Broom’s
method of 17.0 m length which is fully embedment in granular soil. The diameter of the
circular pile is 0.60 m. The yield stress of the pile material Fb= 30 MPa, nh = 12,000 kN/m3,
the unit weigh of soil 7= 16 kN/m3, and the soil friction angle is 30o. Allowable lateral

displacement at the pile head is 12.0 mm. Use, 4= 30 GPa. Consider free head-pile (Mg =0
at the pile head). The water table is far below the pile tip.
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5(a). The allowable working load on a prestressed concrete pile 25-m long that has been driven
into sand is 900 kN. The pile is circular in shape with a diameter of 0.60 m. Skin resistance
carries 600 kN of the load, and point bearing carries the rest. Use, Ep= 30 GPa, E,= 25 MPa,

Poisson’s ratio of soil 0.30, f = 0.65, h=0.85, r = 2+o.35. E. Determine the settlement of
D
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the pile.
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5(b).Determine the consolidation settlement of a pile group where the total working load is 3000 (15)

kN. Pile group information – pile length is 24 m, pile diameter is 500 mm, and spacing of (C02)
the piles is 1.5 m, number of piles is 9 (3 rows of piles with 3 piles in each row), the top of (P03)

the piles is at the ground surface. The soil profiles are shown in Fig.3. All clays are normally
consolidated. Use, Vw =9.8 kN/m3
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16.8kN/m3
16.Cim C,= 0.20, eo = 1.0

7„, =18.8kN/m3
16.Om C,= 0.12, eo =0.85
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6 ( a ) • :o:: := t(Lf: UA: a t r= : Ti hk: ;r= 2: :it a:L 8 T: 1::[: :1=={ : IT:: :Lf:ru;IS:irolfS=: : i :? : II;
load Di,’=400 MN. live load9 LL=200 MN. Use> Vw =9.8 kN/m3. The water table is at thE
groL;nd surface. Use, Meyerhof equations for bearing capacity factors, shape factors and

depth factors.
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6(b).C,1,„I,t, th, ultimate axial capacity of the pile, b')th end .bearing.?1ld ski11 fricti011 when
water table is at 10 m below the ground level for the following conditions.

Size of the pile = 350 mm x 350 mm
Length of the pile = 18 m
Top of the pile at ground level
Soil Layers:

0 _ 6 m Sand9 unit weight 17 kN/m3, Soil friction angle 30 degree, d= 20 degree,
1,0K:

0 _ 30 m Sand7 unit weight 20 kN/m3, Soil friction angle 35 degree, 8= 25 degree,
K= 1.5, Nq=140

Critical Depth (L/D)cr = 15D9 unit weight of water is 9.80 kN/m'

(13)
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ernbankment.
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Breadth Weight atSlice

UcW (kNb (m)no

.20553.501

Arbitrary failure surface 121053.002

321353.003

60982.754boo

Fig.4 for Q.7
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Figure for Q.4(b): Brc)ms's solution for ultimate lateral resistance of long piles in sand
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Figure for Q.4(b): Broms’s solution for estimating deflection of pile head in sand

Table for Q.4(b): Coefficients for long piles
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