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Questions 1 and Answer 4 questions

Thereare

‘The figures in the right margin indicate full marks. The Symbols have their usual meaning.

1(a).Briefly discuss the followings: (16)
() Limiatons of Upper Bound and Lower Bound theorics n computing bearing (CO1)
capacity of fous ®oh

Cone Peneluuun Tes cP)

) Pile Load Tes
(i) Under Wate Coneree

1(b).Briefly describe five modes of slope failures with net sketch ©
ol
®on)

2. The plan for a mat foundation with column loads is shown in Fig.1, the drawing is notin (25
sele Caleulat he sl presures at points A, B, C D E,and F, where A, C, Dand F are
Al column X 40cm in section.
capacity is 50.0 kPa. Check the design of the mat foundation comparing < he sl pressures
obtained at points A to F with the net allowable bearing capacity.
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Fig.1 for Q.2 T
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3.A footing, 2.0m X 3.0m, carrics 2 load of 200 kPa, and i located at a depth of 20m ina  (25)
cohesionless soil as shown in Fig.2. The water table is located at the surface of the ground. (€C02)
‘The distributions of SPT N value and unit weight of soils are also shown in the figure. (PO
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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 meihod. Use, Griffith influence
factor 1. in calculating stress m:r:menl Here, 7 =9.8N/m’

H o Patho, ¢ xs . Ao, 4qI,

e
P

6.0m| 9.~8000 kP 7 =16.8KN/m*

414000 kPa 7 =18.8N/m’

Fig2 for Q3
4(a). Compute the foundation depth for a fully compensated mat foundation (25m X 30m) in
saturated clay ground having s =
f 10.0MN. Use, & =9.8kN/m’".
4(b).Calculate lateral load capacity of a pile considering both Elastic solution and Broom's
‘method of |

®)

N/ to carry dead load of 20.0MN, and ive load (€0

(20)

0 m length which is fully embedment in granular soil. The diameter of the (CO2)

circular pile is 0.60 m. The yield stress of the pile material F;= 30 MPa, m, = 12,000 kN/m’,
the unit weigh of soi 6 kKN/m’, and the soil friction angle is 30°. Allowable lateral
displacement a the pile head is 12.0 mm. Use, £, 30 GPa. Consider free head-pile (My =0

at the ple head). The watr tabe i far below the pile tp.

M= AQT+ BM, 22T, 1)

I}
Zele s =4,

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, ;= 30 GPa, £,= 25 MP:

65,1y =0.85, 1 21035 . Determine the settlement of

Poisson’s ratio of soil 0.30, &=

the pile.
@, +50.)L 2,0 . Q..
A,

uv\l

S .J.m:—l'- Mo S

50 Detnnine th consolidation seimentof e group wher the totlworking lod i 000
kN, Pile group informatio length is 24 m, pile diameter is 500 mm, and spacing of
he piles 4 15 m, mumber ofples Pt (3 1ows of piles with 3 piles in each row), the top of
the piles s at the ground surface. The soil profies are shown in Fig.3. All clays are normally
consolidated. Use, yu =9.8 KN/m
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Fig3 for Q5
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c o d » ion (30m X 38m) in fully  (12)
in soils (¢=20, ¢ =20.0 KN/mZ, 7o =18.8 KN/m’). Consider factor of safety, FS=2.0; dead ﬁgg

load, DL=400 MN; live load, LL=200 MN. Use, 1 =9.8 KN/m". The water table is at the
ground surface. Use, Meycrhof equations for bearing capacity factors, shape factors and
depth factors.

6(b).Calculate the ultimate axial capacity of the pile, both end bearing and skin friction when  (13)
«

water table s at 10 m below the ground level for the following conditions. 02)
Size of the pile = 350 mm x 350 mm ®03)
Length of the pile = 18 m
Top of the pile at ground level
Soil Layers:
0—6m Sand, unit weight 17 KN/, Soil frction angle 30 degree, = 20 degree,

K=
0-30m  Sand, unit weight 20 KN/, Soil frction angle 35 degree, 6= 25 degree,
= 1.5, No=140
Critical Depth (L/D)er = 15D, unit weight of water is 9.80 kN/m’.
banki hownin Figd.  (25)

Soil parameters are cohesion = 0 kPa, angle of intemnal friction = 35°, and pore pressure (0%
ratio =0.50. For the arbitrary failure surface shown in the figure, determine the factor of (PO2)
safety using the Bishop Method. Also, write down your assessment of the stability of the
eembankment.

b, +W,(1-r,) tan g}/ m, (
. Zlich+ma-n)ang)/m ] LH m,m.d]cm

S Wsina,

Figd for Q.7
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Figure for Q.3: Griffith influence factor I,
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Figure for Q.4(b): Broms’s solution for ultimate lateral resistance of long piles in sand
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Dimensionless laeral deflction,

.z = ONE M in) ¥
[

4 6

Dimensionless length, 1l

Figure for Q.4(b): Broms’s solution for estimating deflection of pile head in sand

‘Table for Q.4(b): Cocfficients for long piles

z A A 4 6 B B, BB

[ 000 163 1750 100 0000 0000
I 0.100 027 143 1650 100 0007 0145
02 0198 042 1293 150 0999 00 0259
03 0291 0S8 143 <1450 0994 00§ 0343
04 0379 0718 1003 1351 0987 0095 0401
03 0459 082 0sT3 -1283 0976 013 —043%
06 0532 0897 072 -LIS6 0 0181 -04s1
07 0595 ~0947 062 106l 093 026 0449
08 0649 ~0973 0540 -0 0914 0270 -0432
0o 0693 ~05T7 o8 0§78 088 0312 0400
10 01 0962 0364 0792 082 0350 0364
12 0767 0885 023 069 075 044 -0

14 omn 0761 0112 048 0688 046 0157
16 o746 069 005 035 0594 0477 0047
15 069 -0, 0030 -0215 0498 047 0054
20 0628 0283 0070 0155 0404 0456 0140
30 0225 026 009 0057  00% -0213 0268
a0 0000 0201 -0 009 002 007 0112
50 ~0033 006 000 -001 00 0029 -0002
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