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Qa1

Q2

Consider the lollowing painls about group aclion

of pife: P

1. End bea‘gging rFsislance decreases buj skin
Irictionre sislénce increases.

2. Consolidation scltlement is more than in
individual action.

3. Pile driving mechanism should slarn from
centie and proceed oulward.

Which of the above statement(s) is{are) wrong?

(@) 2and3 {b} only 1

(c) t,2and 3 (d) 1and3

Two piles, one bored castin situ pite and another
a precas! driven pile, both of same tength and
diameler are constructed in a loose sand deposit.
Ithe bearing capacily of the bored pile is Q,,
and that of the precast driven pile is O, then
which ene of the following Is corect?
@Q>0,

ha,=0q,

)0, <0,

{d) No specilic comparison may hold good

Considor the {ollowing conditions:

1. Two-third of the final foad al which (otal
seftlement is 12 mm or the permissible toral
selllement other than 12 mm.

2. 50% of the final Ioad which causes a
seltiement equal fo 10% of the shaft diameler.

3 Two-third of the final load al which causes a
net setllement of 6 mm,

4. 50% of the iinallload which lotal seitioment
is equal to 7.5% of bulb diameler.

It aninitial pile load test is to be performed on a

lest under reamed pile, then the safe load on

jaite shall be taken as least of

{a) 1and2 {b) 1and3

{c) vand4 {d) 2and4

Q4

Qb

Q8

Q7

Soif Mechanics

Pile Foundations

The routine test is usually performed on piles o
check their capacily to lake the working design
load. The number of piles on which such a test
should be performed is given by

@ 1%(0 2% of piles

{b) 2 lo 10% of piles
{€) 1010 15% of piles
{d] None of these

Ifihe settiemenl of single pile in sand is denoted
by § and that of a group of N idenlical piles
{each pile carrying the same load) by S, then
the ratio S,ISwi!t {for medwm dense sand} :

(3) beequalto 1irespeciive of widihof the group
(b) be equal 1o N irespeciive of width of the

group

(c) decrease as the width of the group increases
{d} increase as he width ol tha group increases

The swatic cocne penelration test and} standard
peneiralion lest are perforned on a soil ala certain
depth. The value found by stalic cone penetration
test is 8 MPs and N value found through SPT
{est is 20. The soil at that deplhis

{3} sandy silt

{b} clay silt mixture

{c) sand and gravel mixture

{d) medium dense sand

Consider the lollowing stalements about the
under-reamed pile in swelling soifs:
1. lis bulb provides anchor agains! movement
due to volume changes of sail.
2. llis adriven pile,
3. Uis bulb diameter is 2.5 limes its shaft
diameier.



Qs

Which of these statements ara correct?

{a) 1,2and3 {b) 1and2only
{c) 2and 3only {d} 1and3only
Consider the foliopwing statemanls:

1. Piles are provided in groups, which are
connected together by a pile cap. The
structure rests on top of the pile cap. The
pite cop is situaled below Ine ground level,

2, Fer siualions where pile is subjecled to
upward pull, pedestal piles or under-reamed
piles ara more suitable typa of loundations.

" . Wnichof Ihese statemen/s is/are correct?

Qs

{e) Tonly (b} 2only
() Both1and2 () Neither 1 nor2

The initiat lest is performed on a lost pile lo
determine the uitimale load capacity and sale
foad capacity. The maximum foad on-such an
individual pita should not be less than

{a) 1% times the design !oag
) 1-;- times the design load

© 2% times the design load
{d) 4 vimes the design load

Q.10 The ultimate load carrying capacily of a pile lo

bedrventhroughclayey solls can be determined
by using

{a) dynamlcformulae

{b} siatic formulae

{d) bolh{a)and (b}

{d} None of the above

Q.11 The Engineering News formula for computing he

allov:able [oad carrying capacily of a pile {Q,),
driven through the fal of hammer of waight W,
and all height Hom with steam hammoer, giving
S6m penetration with the last blow, is given as

WH
@ %= 555

WH
® % = G50z

Q.12

Q.13

Q.14

WH
© % =r5525)

P L
A ™2~ g5+ 2.9)

Congider the loliowing slatements: '

1. Dynamic formulae for the delermination of
toad carrying capacily of piles are best
suited to coarse grained sails for which
shear strength Is independent of rate of
lrading.

2. The slalic formulas are based on the
assumption thal the ullimate bearing

. capacily of a pife is tha sum of (he lolal
, skinfriction end bearing resistance.
- For clays, the dynamic lormulae are
“valueless because the skin friclion
developed in clay during driving is very
much less than which occurs alter a pericd
- of ime. ‘

Which of lhese siatements are correct?

() bolhtand 2

{b} bolh 2and 3

{c} bolh1and 3

(dj1.2and3

w

Feld's rule is used to datermine
(a} single pile load capacily

{b} number of piles ina group

{c} diameter of piles

{d} group efficlency of pile group

Match List-l with List-Il and select the carrect
answer using the codes given below the lisis:
List
A. Friction pile
. Batler pile
. Tension pile
. Compaction pile
Listif
1. Sl clay
2. Loosegranularsoil
3. Lateralload
4. Upliftload

oOow

Cadas:

A BCD
@ 3 1 2 4
b) 1 3 4 2
&0 3 1 4 2
9 1 3 2 4

Q.15 Malch List-1 (Soil property measured) with List-]

Q.16

(n-silu test) and select the correct answer usmgl
the codes given below the lists:
List-1
. Modulus of sub grada reaclion
. Relalive density and slrength
$Skin Iriction and paint bearing
Elaslic constanis-
List-1
. Cyclic plle load lest
. Pressure meter test
. Plate load lest
Standard peneuahon fest
Codas.

oco®>

.mcom..-.

@ 1
o) 1
(c) 2
@ 3

HSoh N D
- - a0

N oW se D

Study the following statements:

1. Negative skin [siclion is a downward drag
acling on a pila due la tho downward
movamenl of the surounding compressible
soil relalive to the pile

2, Negative skin friction is afso developed by
lowering of ground water lable

3. Negalive skin friclion and skin frictional
resislance are caused by the relalive
setllement of pile

Which of lhese statements are correct?

{a) BolhZand3 (b) Only3

{c} Bolhtland2 (d)1,2and3

Assertion (A): Negalive skin [riction will act on
pilesinilfed up soils, which should be considered
in the dasign of pile foundations.

Reason (R): The filled up soils star consolidating
and develop a drag lorce on the pite.

Q.18

(@) bath A and R are Inve and R is the correct
explanation ol A

) bolh AandR are lrue but Ris not a correct
explanation of A

{c) Aisirue butR s false

{d) Ais false bul Ris true

Assertion (A): The load carrying capacily of
bored casl in-silu pile in a sandy soil is much
less than Lhal of a driven pile of similar
dimensions.

Reason (R): A driven pile generates much mora
point bearing resistance Lthan a bored pile.

(@) both A and R are lrue and R is lhe correct
- explanation of A’

"{0) bolh Agnd R 4re lrwe but Ris not a correct

o explanabon olA
&) Ajsirue butRi |s false
@A Is false bul R is true

A square pile 0( seélion 25 cmx 25 cmand length

10.m pene!rates a deposil o clay having

©= 104N/m? and mobilizing factor m = 0.7. What
is the load _carried by the pile by skin [riclion

.anly? -

“'(a) 35kN () 55kN

{c) 60kN {d) 70kN

Assertion {A): Stresses oblained from

Q.20

Q.21

Boussinesq's theory are considered reasonably

satislactory in foundation engineering.

Asason (A): They consider elastic soil medium

and inlensily of allowable stresses below

foundalion in most cases are quite small and

justify elastic solulion.

(a) both A and R are trug and R is the correct
explanation of A

{b) boih Aand Rare true bul B is nol a correct
explanalion of A

(¢} Aislrue bul Ris (alse

{d} Ais false but R is iue

Asingle acting sleam hammer waighing 22.5 kN
and falling through a height of 1.2 m drives a
pila. If the final set is 12,5 mm, then according
lo Engineering News lormula,



(a) allowable load for the pile is 300 kN
{b) ultimare bearing capacity af he pile is 300 ki
{c) allowable load for the pileis 120 kN
(d) ullimate bearing capacity of the pile is 120 kN

Q.22 A pile is drawn in uniform clay of large depth,
The clay has an unconfined compression slrength
of S0 kNfm?. The pile is 30 cm diameter and 6 m
long. The sale [rictional resislance of pile is
{assuming FOS = 3, « = 0.70).
{a) 68.4kN (b} 98.6kiN
{c) 104.7kN (d) 59.30kN

Q.23 Anpileis drivenwitha single acting steam hammer
of weight 15 XN wilh [ree fall of 900 mm. The
final set, the average of the last three blows, is
27.5mm. The sale load using engineering news

lormulais
(a) 150 kN (P) 125kN
{c) 75kN {cf) SS5kN

Q.24 A group ol 16 piles of 600 mm diameler are
arranged in 3 square paltern with centre lo
cenlre spacing of 1,2 m, The piles are 10mlong

m Plle Foundations

1.(b) 2.(c) 3.{c) 4.{a}) 5 (dy
11, (b} 12. (d) 13. (d) 14. (b) ,‘5' (d)
21.(a) 22. {38) 23.{c) 24.(b) 25 (b)

Pile Foundations
2. o)

In bored castin silu, only end beanng resistance
occur, bul in driven both skin friction and end
bearing occur.

7. {d)
Undar-reamed pile is a special lype of bored pile
whichis provided wilh a bulb/pedestal at theend.
The usual size of such piles are 150 10 200 mm
shalt diameter, 3 1o 4 m long. The diameter of
undecreamed portion is usually 2 to 3 limes the
shalt diameter.

and are embedded in soll clay wilh cohesion
20 kN/m?, Bearing resistance may ba neglected.
(o = 0.8). The ullimale icad capacily of the pile

groupis

{a) 4080kN (b} 5040kN

(c) 8230kN {d) S160kN
Linked dala question:

A square pile group of 9 piles passes through a recenily
filled up marerial of 4.5 m depih. The diameter of the
pileis 30 cm and pile spacing is 90 cmcenire tocentre
It the unconfined compressive strength of cohesive
malerial is 60 kN/m2 and unil weight is 15 kNjm®.

Q.25 The negative skin friction of pile group based on
individual pile faiture Is

{a) 1245kN {b) 1145kN

{c) 1425kN {d) 1325kN
Q.26 Thenegative skin Iriction of pile group considering

block failure

{a) 1245KkN (b} 1324kN

{c) 1432%M (d) 1314 kN

[T 1]

6.¢(a) 7.(d) 8.{c) 9 (c) 10.{b}
16. {c) 17. (a) 18.{a} 19. (d) 20.({(c)
26. (c)
10. (b

The dynamic formulas used are suitable for denss
sands as lhe clays may get remoulded on
dynam"c action,

11, {b) )
According 1o Engineering News Formula,
allowable load, Q.. is given as

g W

T HS+O)

Where Q, and W are inkg, His incm, 815 the
final set in cmyblow far drop hammers, C= 2.5

19.

21.

22,

and lor single acting C = 0.25 steam hammers
and .
F = Factor of safely = 6

>

. Q = W
- * 7 gS+0.25)
(d)
Theioad cariled by skin-friction onty
=mxexpxl
= 07x10x4x0.25x 10=70kN
(8} vl

Allowable load as per Engineering news fomula
with a factor of safely of 6.

. 1(@) _ 1[22.5x(1.2x100):1
* 8{S+c) 6 1.25+0.254 ]
= 299.2 kN ~ 300 kN
C lor steam hammer = 0.254 cm
W = weighl of hammer {kN})
h = height of fall {cm)
S = Penetration of pile per hammer flow (cm)

{d)
Cohesionof clay

1

E‘xSO = 45 kNjm?
Frictional resistance,
=aCA,
=07x45xax03%x6=178.13kN
Safe frictional resistance
178.13

s—3 = 59.3%N

23.

24.

25,

26.

(e}
Allowable load on pile,
g = XWxH
¥ 3s+25)

_ S00x15x090, ..

T 327.5+25) kN =75k
{For single acting steam hammer)
{b}
Arrangement:

=4 x 4= 16 piles

d=06m.s=12m,L=10m,
€= 30kNim? =060
Neglecling bearing resistance

Qp= uxndt

. =08x30x7x06x 10=33925kN
Q= 339.20 x 16 =5428.64 kN
OW= afx48xL
=1x30xBs+ dh4x 10

T =30x4x42x 10=5040kN

(b}
Indvidual pita:

Q,-= %xee = 30 KNj?

Negative skin friglion, ¥
0., = nPD,xC
= 9xnxD.§0x45x30= 1145 kN
(¢}

Blockwidth, B=2s+ ¢
=2x090+030=21m

Permeter, F; =48=84m

Area, Ag =B -441m?

Negative skin friction,

O,= CD,F,+4D, A,

=30x45%84+15%x45%x4.41
= 1134 + 298 = 1432 kN .



