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P A R T - A (10 x 2 = 20 Marks) 

1. Wha t are the factors af fect ing qual i ty of samp les? 

2. List var ious methods o f exp lora t ion. 

3. How the depth of foundat ion is dec ided? 

4. What are the dif ferent modes of fai lure of shal low foundat ions? 

(F W h e n do you provide t rapezoidal comb ined foot ing? 

6. Draw the contact pressure distr ibut ion d iagram be low rigid foot ings rest ing on clay and sand. 

7. Wha t are di f ferent types of p i les based on their const ruc t ion? 

8. What is the procedure used to get the group ef f ic iency by Feld's rule? 

5. What are di f ferent states in wh ich a soil mass can exist? 

TO. Compare Co loumb 's wedge theory with Rank ines theory. 

Part - B ( 5 x 1 6 = 80 marks ) 

1 1 . i) Expla in in detail the rotary dril l ing techn ique. State also its advantages over other 
me thods of bor ing. (8) 

ii) Exp la in in detai l var ious sal ient features of bore log. (8) 

12. a(i) A foundat ion , 2 .0m square is instal led 1.2m be low the sur face of uni form sandy gravel 
£ hav ing a densi ty of 1 9 k N / m 3 above the water table and a submerged densi ty of 1 0 k N / m 3 

be low the water table. The strength parameters with respect to ef fect ive st ress are c'=0 
and <})'=30o. Find the g ross ul t imate bear ing capaci ty for the fo l lowing condi t ions: i) Water 
table is wel l be low the base of the foundat ion ii) Water table r ises to the level of the base 

Q of the foundat ion and iii) the water table r ises to g round level. For § = 30°, Terzagh i g ives 
N q = 22 and N = 20. (8) 

a(ii) D iscuss the determinat ion of bear ing capac i ty f rom Standard Penetrat ion Test. (8) 
O R 

b(i) A square foot ing located at a depth of 1.5m f rom the ground sur face carr ies a co lumn 
load of 150kN. The soil is submerged hav ing an effect ive unit we ight of 11 k N / m 3 and an 
ang le of shear ing res is tance of 30°. F ind the size of the foot ing using Terzagh i 's theory, if 
factor of safety is 3; For <\>=30°, N g =10 and N =6.0. (8) 
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15. 

The fo l lowing data w a s obta ined f rom a plate load test carr ied out on a 6 0 c m square test 
plate at a depth of 2m be low ground sur face on a sandy soil wh ich ex tends upto a large 
dep th . Determine the set t lement of a foundat ion 3 .0mx3 .0m carry ing a load of 1100kN 

(8) 
Load intensity, k N / m 2 50 100 150 200 250 300 350 4 0 0 

Sett lement, m m 2.0 4.0 7.5 11.0 16.3 23.5 34.0 45.0 

Der ive the relations be tween the d imens ions of t rapezoidal comb ined foot ing and unequal 
co lumn loads and Q 2 (8) 

Expla in the convent ional method of des ign of raft foundat ion. 
O R 

Propor t ion a rectangular comb ined foot ing for the fo l lowing data: 
A l lowable soil pressure: 
for DL+reduced L L : 1 8 0 k N / m 2 ; for D L + L L : 2 7 0 k N / m 2 

(8) 

D is tance c/c o 

Co lumn A Co lumn B 
Dead Load (DL) 500kN 660kN 
Live Load (LL) 400kN 840kN 
co lumns: 5 m ; Project ion beyond co lumn A not to exceed 0.5m. 

Discuss the concept of f loat ing foundat ion . 

(12) 

(4) 

A concre te pile, 9m long, was dr iven by a s ing le act ing Vu lcan H a m m e r wi th rated enery 
35 .26kJ . The total se t t lement as recorded for the last 10 b lows w a s 2 .5mm/b low. Using 
Eng ineer ing News Formula , calculate the pi le capacity. (6) 

Expla in under - reamed pile foundat ion. Sta te also the si tuat ion wh ich war ran ts under-
r e a m e d pile foundat ion. (6) 

W h a t is negat ive skin fr ict ion? How to reduce it? 
O R 

(4) 

A square group of 25 pi les extends b e t w e e n depth of 2m and 12m in a deposi t of 20m 
thick stiff clay over ly ing rock. The piles are 0 .5m in d iameter and are spaced at 1m centre 
to cent re in the group. T h e undra ined shear st rength of the clay at the pile base level is 
180kPa and the average value of the undra ined shear st rength over the depth of the pile 
is 110kPa. The adhes ion coeff ic ient (a) is 0.45. Est imate the capac i ty of the pile group 
cons ider ing an overal l factor of safety equa l to 3 against shear fai lure. N c cor respond ing 
to <|>u=0 is 9. (10 

b(ii) D iscuss the method of obta in ing ul t imate load and also a l lowable load on a single p iL 
f rom pile load test. (6) 

a. A reta in ing wal l of smoo th vert ical back face of 4 m height suppor ts a level backfi l l of s a r ^ 
of unit we ight 1 5 k N / m 3 and angle of shear ing resistance of 32° . De te rmine the total lateral 
act ive pressure per meter length of the wa l l , if the angle of cri t ical fa i lure sur face is 29° to 
the vert ical using Cu lmann ' s graphical const ruc t ion . (16) 

O R 

b(i) A reta in ing wal l , 7 .5m high, retains a cohes ion less backfi l l . The top 3m of the fill has a unit 
we igh t of 1 8 k N / m 3 and ang le of shear ing res is tance of 30° and the rest has unit weight of 
2 4 k N / m 3 and angle of shear ing res is tance of 20°. Determine the pressure distr ibut ion on 
the wal l . Find also the point of appl icat ion of the lateral earth pressure. (12) 

b(ii) W h a t are di f ferent m o d e s of failure of re ta in ing wal l? 
********** 

(4) 


