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There are 4 (Four) questions. Answer 3 (Three) questions. Question 1 is compulsorY• Answer 2

questions from questions 2, 3, and 4. Programmable calculators are not allowed. The figures in the
right margin indicate full marks.

1 (a). Brie11y explain the procedure of the Standard Penetration Test. (5)
(COI )

(POt )

1(b). Derive the equation of virtual work per unit length ( MD = C. Ws) in a discontinuous
surface using Mohr–Coulomb failure criteria for a@ soil.

(10)
(COI )
(POI)

1 (c). Briefly explain a pile load test with a neat sketch of a schematic diagram of the test
arrangement. Also, plot a typical load settlement curve for a pile load test.

(6)
(COI)
(POI)

(27)
(C02)
(P03)

2 A footing of 2.9 m X 3.3 m is placed at a depth of 2.1 m from the ground surface.
The vertical load of 2.2 MN, bending moments about the shorter direction of 480
kN-m7 and bending moment about the longer direction of 360 kN-m are acting on
the footing. The ground conditions are shown in Fig.1
Answer the following:
(i) Estimate the ultimate bearing capacity of the footing. Use Meyerhof equations

for bearing capacity factors, shape factors, and depth factors.
(ii) Estimate the effective allowable load capacity of the footing using both

Meyerhof and the Bowles equation for eccentricity. Use a factor of safety of
2.5

( iii) Calculate the maximum and minimum stresses acting on the soil for the design
load and check with the strength of the soil, where the strength of the soil is
300 kPa.

3.5 in
+

c = 10.0 kN/m2. # =21')

y, =16.0 kN/mi

c = 5.0 kN/m2, @=31'
y ',r = 18.81 kN/mi

y „. =9.81 kN/m-+
Fig. 1

3(a). Compute the dlmenslons ot- a rectangular combIned fOotIng (B and E) for supportIng
two columns (in column 1, Ql= 7.0 MN, in column 2, Q2=5.0 MN) placed at a
distance of 4.5 m. The second column is located 1.2 m from the property line. The
net allowable bearing capacity of the ground is 250 kPa.

(6)
(C02)
(P03)
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3(b). Compute the dimensions of a trapezoidal combined footing CB 1. a, and L) for the
conditions mentioned in question 3(a). Use BI= 1.20 B2.

(8)
(C02)
(P03 )

3(c). Size of a pile is 350 mm * 350 mm having a length of 1 8 m, and the toP of the plle
is at ground level. The soil layers are as follows-

lol14 =Y;rid, unit weight = 37.5 kN/ml, soil friction angle = 280, d= 190)

K= 0.90, and

4 _ 25 m sand) unit weight = 18.81 kN/ml, soil friction angle = 340, 6= 249>

K= 1.4, Nq=125
Use, critical Depth (L/D)or = 15D

(13)
(C02)
(P03)

Estimate the ultimate axial load capacity of the pile considering water table is at 3m

below the ground level. Use, Y„ =9.81 kN/m3

4(a). Size of a pile is 16 inch x 16 inch having a length of 60 feet, and the tOP of the plle
is at ground level. The soil layers are as follows-Soil Layers:

0 – 30 ft, normally consolidated claY, unit weight = 105 pcf,
Un(,.onfined compression strength = 0.80 ksf, reduction factor = 0.90

(15)
(C02)
(P03)

30 – 120 ft> clay, unit weight = 125 pct:
Un(,.onfined Lo;npression strenglh = 2.0 ksf> reduction factor = 0.80

Below 120 fl a thick deposit of dense sand exits

Estlmate the axlal compresslon capacity of the prie considering water table IS at 2tJ

ft below the ground level. Use, N, = 9, and Vw' =62.4 pCt Draw a neat sketch showlng
the stated condition.

4 ( b ) H E : F : 1 al otI: da :: : 1: o:1::: : is LTa Ft? T: :[F11bL :ofu: j : : : : hi :1:aTIe: : : :if i : OFf::; tEl: h
consIsts of sandy sorl.

(12)
(C02)
(P03)

20 R

NGo= 15
Y„t= 1 15 pcf

25 R
N6Q= 28

Y,„= 120 pcf

I +

N60= 35

Y,.„= 125 pcf

Fig.2

Page 2 of 2


