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Note: Attempt (4) Questions only

QI- For the structure of the grain silo shown in figure (1), two proposals for its
foundation are presented.

For a F.§ =3 and an allowable settlement of 20mm.Check the suitability of
foundation in terms of bearing capacity and settlement for proposal (1). (25 Marks)

Proposal (1) Proposal (2)
.
My
My
Raft 10x10 m Pile Cap 10x10
1
Sand  ¢=30°, y; =18kN/m’ , Gs=2.7 ,R.D =0.35
10m Y4 =15kN/m’ | SPT=12, v=0.35 E¢10MPa
Ne=30.1 Ng= 184 Ny=15.1,k=1.0 27m
Clay L.L=30%,qu=180kN/m? y. =18kN/m’> Gs=2.8
m L Co=0.15, e=0.75, Pe=110kPa, v=0.45 ,E=22MPa
Craarois o
Sand ¢=35° y ¢ =19kN/m’ /'
20m SPT=30,v=0.30 , Ez25MPa Bored piles of L
k=1.5 1.0m dia " = o
i

If V=15000 kN o @ G4t

My = 30000 kN.m L4m

Note : Weight of foundation or cap neglected o—H—0O —:

m
Q@ O & J—
Q2- For the Pile foundation of proposal (2) of fig(1)

L
. I
with a F.§=3.0 and allowable settlement of 20mm, check 4m 4@1
it's suitability in terms of bearing capacity and settlement only. (25 Marks)
IfE,=21 x10°kPa,




Q3 : A- The spread footings shown in Figure (2) are subjected to.é centric total
load of 4000 kN and moment about y-axis of 1000 kN.m. Determine the depth of

boring. (15 Marks)
y/—‘\/' o
Spread Footing
O < 2 x2)m
-. : X
. B m
Fig.(2) ’ ;
i 5.0n)
- s G.8.
Ya=16 KN/m® | | WT I 1.0m
_____________ il IR S, |
Sand ¥, = 18.5 kN/m?

* B- For the rectangular footing (6x3)m shown in figure (3), find the maximum
value of load on column (P,) if soil pressure is uniform and the allowable bearing
capacity is 140 kPa. (10 Marks)

=
P,= 1000 kKN Rg=1

I

(1 m, 4 m 1 m

|

Fig(3)

Q4-A- (0.3x 0.3) m reinforced concrete pile of 20 m length is driven through loose
sand and then into gravel to a final set of 3 mm/blow using 30 kN single acting
hammer with a stroke of 1.5 m. Determine the ultimate driving resistance (Ru) of
the pile if it is fixed with a helmet, plastic dolly and 50 mm of packing on the top
of the pile. The weight of the (Pile + helmet and dolly) is 78 kN. (k = 0.9 and
¢ = 0.4 for single acting hammer. (15 Marks)

B- For the pile group shown in fig( 4 ) if pile no.2 was broken what will be the
load on pile no.5. If the total load on pile cap 3000kN, and pile dia. 0.4m installed
with in clay layer with spacing S of (3D). (10 Marks)
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QS A- Check the adequacy of footing thikness only for the square f'éotmg shown
in fig ( 5 ) for the following conditions:

D.L=320kN, L.L = 310kN, fy = 350MPa , Fc' =20MPa gan =120kN/m
(10 Marks)

Col dia.0.35m ’)Smm
Fig (5)

2.40m

1

b- For the sheet pile of 9.5m length and soil profile shown in Figure (6) check
the suitability of penetration depth

(15 Marks)

25.56 kN/m?
by 4y
P88
1.5m I y=14.0kN/m* T
'Ysa[ ISSkN);m
W.T 9=10° Cu=20kPa
Y
— £ AR
6.0 m
Fig. (6) |




Qur =CNec Se de +q Ng Sqdq+0.5yBNySydy _ M-, SBta s (s +¥ )
Sc =1+ (Ng/Nc)( B/L"), Sq = [+(B'/L")sing , Sy=1-0.4 B/L'
dc=1+04D/B , dq=14+2tan ¢(1-sing)’D/B dy =1

for =0, qu=5.14 Cu( 1+ Sc' +de' ) + q  Sc'=02B/L, dc'=04D/B

Ce P.,'+ AP qB (1 -2
SC = secssccs Ho log --—----ae-- ForNee ;. S s Ip for H>2B
Lieg B Es :
(Qub+ 0.5 Que) L. QuoB (1-v?) QusB (1-v?)
SZSI: ------- ,SQ': ------------------ IP‘S3: """""""""""" IW
A, E, | Ay E, A, E,

L=(2+035VD/B)  S;=V (W,/B S )

C: P, G P+ AP
8¢ =esusa Ho log ---- + «—--- Ho log ---------- ForO.c.c If P, <P, <P, '+ AP
1+, Pi 14 P
H P, + AP 1.5 Cr qB (1 -p?) oy
S1 = el Loge---m-mu- s C8 = , Si= - for H<2B
Cs P B, Es
iy 4. Tv
i E— N UV — » For U< 60%, Tv=n/4 (Uz/100)2For U> 60%
d? T
t; +At
» 88=Ca H log -=—mmewm-- » Cc=0.009(L.L -10)
t
Po' t
31 =CLC2. APY U22CH). Az, Cl=1-0,5 scessus y G2 =TT Jamunay
AP 0.1
L 2b; + b, 2V oe, 6e, B

Xe = emmeee R - | T S—— (14 - REEEEE ) for e<=--
3 b;+b, L.B I B 6
2TV B 4Q B

Quay = ======-- for e= - e e — fore > -
L.B 6 3L (B - 2¢) 2

B'=B - 2e, [l e,



Qu= Cu N A, +C, A, For piles in Cohesive Soils

Qu= oy, Nq Ay + Ks Ovav)tan & As For piles in Cohesionless soils

Qull( group ) = Qnil (Siné;le) Xnx Cg s

Quit(group)Block= 2( Bg+Lg)x L x Cu'+ Cu x Ne¢ x BgxLg

P,=KayH-2cVKa » Pp=KpyH+2cVKp

ZP, M,
F.S (Sliding) = -==--emv- : F.S (overturining)= ----eocceee
2P, 2 M,
Wxhx 7 Gs+S.e Gs. vy
RU= oo Ysat = =—=-=-—msmmese- Yw s Yd = ——==mmmmeeee
S+ C2 I+e I+e
4
Pu=l4D.L+1.7L.L, Ve=0.08 ¢ (2 + ) Vic' < 0.34 @ Vfc' for two way shear
B,
qll qll B2 = 612
s il (V. — ) A Vg # wsen ) - E R —— Qu
4 2 4

Ve=0.17 ¢ Vfc' for one way shear

B a
Ve bid =1y [ s s -d )B

D
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Circte 1.00 0.84 0.85 0.79

Rectangle

g_,- 10 1.122 0.561 0.948 0.82
1.5 1.358 0.679 1.148 1.06
2.0 1.532 0.766 1.300 1.20
3.0 1.783 0.892 1.527 1.42
40 1.964 0.982 1.694 1.58
50 2.105 1.052 1.826 1.70

10.0 2540 1270 2248 210
100.0 4010 2.005 3693 347
« Aftor Giroud (1968) '
t After Skempton (1951) .
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