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P A R T - A ( 1 0 x 2 = 20 Marks) 

1. What is meant by the signif icant dep th of explorat ion? Wr i te empir ica l guidel ines for 
determining the depth of explorat ion. 

2. What are the basic d i f ferences between the stat ic cone penetrat ion tests f rom standard 
penetrat ion test? 

3. What are the major criteria to be sat isf ied in the design of a foundat ion? 

4. State whether the fo l lowing statement is t rue or not and justi fy your answer. T h e factor 
of safety with respect to bear ing capaci ty of two foot ings of width 1 m and 2 m and 
subjected to the same load intensity in a sand soil is the same ' . 

5. Wri te the var ious assumpt ions to be cons idered whi le proport ioning of a canti lever 
foot ings? 

6. What is the basic principle of a f loating type mat foundat ions? 

7. List out the var ious factors that are to be considered for the select ion of pile type. 

8. Define the 'group eff ic iency factor' of a pile g roup and list the factors inf luencing the 
eff iciency of a pile group. 

9. State whether the fol lowing statement is t rue or not and just i fy your answer. 'Retaining 
structures are most ly des igned for active pressure and not for passive ear th pressure' . 

10. List out the var ious important assumpt ions involved in Cou lomb 's ear th pressure 
theory. 

Part - B ( 5 x 16 = SO marks) 

11 . i) Determine the area ratio (A r ) for the soil sampler having an outer d iameter o f 50 m m 
and inner d iameter of 30 m m and commen t on the nature of soi l sample obtained by 
the sampler. Based on the penetrat ion test, the f ie ld N value in a depos i t of fully 
submerged f ine sand is 45 at a dep th of 7.5 m. The average saturated unit weight of 
the soil is 18 k N / m 3 . Est imate the cor rected N value by consider ing the correct ion for 
overburden and di latancy ef fect . (2+6 = 8) 

ii) List ou t var ious f ield penetrat ion tests used in soil invest igat ion and expla in any one 
method in detai ls . (3+5 = 8) 

12. a(i) A 1.5 m wide str ip foot ing is rest ing on a sandy soil s t ratum hav ing unit weight of soil 



y d = 18 k N / m 3 , Ysat- = 21 k N / m 3 , <j) = 35°, and c =0 and its base at a depth of 1.5 m f rom 
ground leve l . Determine the safe bear ing capaci ty of the foot ing if the ground water 
table is located (a) at a depth of 1m below the ground sur face and (b) at a depth of 1.0 
m be low the base of the foot ing. A s s u m e a factor of safe ty of 2 and bear ing capacity 
factors N q = 33.3 and N Y = 48.03. ( 5 + 5 = 1 0 ) 

a ( j j ) Discuss the var ious factors inf luencing the bearing capaci ty of a footing on (a) a 
oohesiontess soil and (b) a purely cohesive soil. (4+2 = 6 ) 

(OR) 
b(i) Est imate the d imens ion of a square foot ing to carry a load of 2 0 0 1 f rom a co lumn. The 

depth of foundat ion is to be kept at 2 m below the g round level. The max imum 
permissib le set t lement of the foot ing is 40 m m and a factor o f safety o f 3 is required 
against shear fai lure. The footing is r-esting in sand with an average corrected N value 
of 20 as es t imated f rom soil bor ings. The g round water table is at a larger depth. Use 
Teng 's corre lat ions for est imat ing the width o f square footing. (8) 

b(jj) Discuss the p rocedure for -conducting the piate load test on soi ls and H o w d o you 
es t imate the set t lement of a foot ing on sand using the results of a plate load test? 

(8) 

13. a(0 A t rapezoidal foot ing is to support two square co lumns of 300 m m and "500 mm 
respectively. T h e centre to centre distance between two co lumns is 5 m and the safe 
bear ing capaci ty of the soil is 400 kN /m 2 .The bigger co lumn will t ransmit a ioad of 500 
t and the smal ler co lumn transmit a load of 300 t. Est imate the suitable size of the 
t rapezoidal foot ing so that it does not ex tend beyond the co lumn faces. (10) 

a(ii) Discuss the method of proport ioning of cant i lever foot ings. (6) 

(OR) 
b(i) A building has to be supported on a R.C. raft foundat ion of d imensions 14 m * 25 m. 

The subsoi l is clay having an average unconf ined compress ive strength of 30 k N / m 2 . 
The pressure on the soil due to weight of the building and the loads that it carry will b e 
15 t / m 2 at the base of the raft. If the unit weight of the excavated soil is 19 k N / m 3 , at 
what depth should the bottom of the raft be p laced to provide a factor of safety of 3 
against shear fa i lure? Use Skempton 's bear ing capaci ty formula. (8) 

b(ii) Discuss in detai ls about the various p rob lems to be cons idered in the des ign o f a 
f loating type mat foundat ions. t ^ ) 

14. a(i) A square precast concrete pile o f size 500 * 500 m m is embedded in stiff c lay soil 
having an unconf ined compress ive strength of 250 k N / m 2 . Determine the pile length 
required to carry a safe work ing Joad of 700 k N wi th a fac tor of safety o f 2.5. (S) 

a(ii) What is 'negat ive skin fr ict ion' o n pi le and why does it cause concern? How do you 
est imate its va lue in d a y and sandy soi l? Suggest m e a n s of control l ing it. (3+3+2 = 8) 

( O R ) 
b(i) Est imate the safe load carrying capaci ty o f a nine pile -group arranged in a square 

pattern is e m b e d d e d in sand. Pi les are of 300 m m in d iamete r and 12 m in length are 
placed at a spac ing of "900 m m in each direct ion. Assume the unit weight of soil as 18 
k N / m 3 , g roup eff ic iency factor r\ = 1, FS = 2, bear ing capaci ty factors N y = 32.6 and N q 

= 40. Use IS : 2911 - 1979 procedure for est imat ing the capaci ty o f the pile group, if 
the set t lement of the single pile is 5 m m , est imate the sett lement of pile group using 
Skempton 's fo rmula . (8+2 = 10) 

b(ii) How do you p roceed to calculate the sett lement o f a group of friction and bearing pi les 
in clay. (3+3 = 6) 



15. a(i) A retaining wal l of 8 m high wi th a smooth vertical back retains a clay backfi l l with c' = 
18 k N / m 2 , <)>' = 15° and y = 17 k N / m 3 . Est imate the total act ive thrust o n the wal l 
assuming that tens ion racks may deve lop to the full theoret ical depth . {8 ) 

a(ii) Wha t is ear th pressure at rest? Derive an expression for determin ing the magni tude 
of ear th pressure for at rest condi t ion. {8) 

(OR) 
b(i) A retaining wal l o f 4 .5 m high with a smooth vert ical back. The backfi l l has a horizontal 

surface in level wi th top of the wal l and carr ies a uni formly distr ibuted surcharge load 
of 20 t / m 2 . The density, angle o f internal fr ict ion and cohes ive value of soil is 1.9 t /m 3 , 
30° and zero respect ively. Es t imate the magni tude and point of appl icat ion of the total 
act ive p ressure p e r meter length o f the wal l . (8) 

b(ii) Discuss in deta i ls o n the method of est imat ing the act ive ear th pressure on a retaining 
wal l by using the Cu imann 's method . (8) 


