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Answer all questions

Q1 a) | Why factor of safety is applied on ultimate bearing capacity of sol? Give typical values of 5
factor of safety.

b} | Design a shallow foundation for a column load of 600 kN for the subscil data given below:
Stratum I ; Depth 0 —3.0m : Brownish grey silty clay / clayey silt
v~ 186 kN/m*, C, = 40 kN/m?, C/1+e = 0.11, p. = TOKN/m’, C/1+eo = 0.04
Stratum I : Depth 4.0 — 15.0m : Dark grey silty clay / clayey silt with decomposed wood
y= 16,5 kN/m®, C, = 15 kN/m’, Ce/1+e = 0.15
Stratum 11 : Depth 15.0 — 18.0m : Stiff / very stiff bluish / mottled brown silty clay / clayey
silt with rusty spots
y= 19.5kN/m’, C, = 75 kN/m?, C,/1+e; = 0.09
Stratum 1V : Depth > 18.0m till 35.0m : Dense / very dense sand
v+ 20 KN/m®, @ = 36°
] Ground water table at a depth of 1.0m below G.L.

Use Newmark’s chart given below for determining vertical stresses below foundation.
Assume reasonable values of data not given.
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Q2 | Two raft foundations of size 15m x 20m and 20m x 25m are to be constructed in the subsoil | 20
deposit as given in QI(b) at a depth of 1.5m below ground level. Average foundation
pressures for the rafis are 60 and 50 kN/m’ respectively. The distance between the outer
edges of the raft is Sm. Q
< 1IN
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a. Draw the stress distribution diagram on the horizontal planes through the midpoint
of stratum {, Il and IIl.
b. Calculate the differential settiement and also the corresponding tilt of the rafts
(along A-B and C-D).
Use Newmark’s chart as given in Q1(b).
Q3 a) | A raft foundation is to be constructed for a multistoried building with a total column load of A
50000 kN. Size of the raft is 25m x 20m. Use soil data given in Q1(b). 20
Design the raft foundation considering the following aspects:
a. Depth of foundation
b. Bearing capacity
'C. Settlement -
.
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Assume reasonable data if it is not supplied.
Answer any two questions

IS Code 2911 (part 1 and 2) will be needed to answer the questions of this part

A multistoried building is to be constructed at a site.the subsoil profile and properties are 20
given as follows: ‘
Layer Description Design Properties
I Firm brownish grey siity clay ~ 0-6 Cu=40 kN/m?
I Soft dark grey silty clay 6-16  Cu=20 kN/m?
i Stiff bluish grey silty ciay 16-19  Cu=80 kN/m?
1% Stiff bluish grey silty clay 19-35 d =35°

Compute the safe vertical, uplift and lateral load of 25m long RCC bored piles of 500mm, ..
650mm and 750mm diameters. Assume Water table at ground level and average bulk -
unit weight of soil is19 kN/m® and that at pile tip is 20 kN/m®.

A typical column of a multistoried building carries a vertical load of 6500 kN, Horizonta) 10
moment about xx axis is 125 kN-m and vy axis is 115 kN-m under DL+LL condition
respectively. The safe pile capacity= 1730kN considering appropriate pile spacing draw a

suitable pile group with a pile cap and find load per pile.

A group of 9 piles with 3 piles in'a row was driven into soft clay-extending from finished

ground level to a great depth. The diameter and length of the piles are 450mm and 15m 10
respectively. The water table is at the top of clay layer and submerged unit weight of soil

9.4 kKN/m®. Assume the clay to be normally consolidated with consofidated drained @

=30°. Consider that the land is recently filled with 1.5m thick fill of unit weight 18 kN/m?®

Estimate the negative skin friction effect of the pile group.

A fully embedded precast prestressed concrete pile is 15m long and is driven into a 10
homogeneous layer of sand (c=0, @ =35%. The allowable working load is 338 kN, if

240kN is contributed by frictional resistance determine the elastic settiement of pile.
Ep=21x10° kN/m?, Es=30000 kN/m* and poisson's ratio of s0il=0.3 {Ep and Es being
modulus of elasticity of pile and soil respectively ]

A concrete pile having 30sqg. crn cross sectional area and 10m long is subjected to a 10
horizontal load of 5 kN and a moment of 4 kn-m at the ground level. Taking coefficient of
subgrade modulus as 20 N/cm®, find the deflection and bending moment at ground level

for free and fixed head conditions by REESE-MATLOCK METHOD. Given at GI. Ay-

2.435, By=1.623, Am=0.000 and Bm=1.000. Also illustrate the principle of this method.



