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Note: Attempt 5 Questions only
Ql- A-Discuss five the followins tems:

1S.P.TN-value
2- Urdisrurbed Samples.

4- Negative Ski! Friclion.

7'Fixed eanh support. (10 ma,kt

B' Sile investigation is ro be caried out on d inner ciry gap sire which is beine
redeveloped tor a six srories buildins with araft foundation of (20x30) nod
2n depth belowN.c.L- The ner applied pressure at the footing base is 100kpa.
Geological map show that the soil is of Loose deposil wilh a dry dd
submerg€d unit weight of 16 and 9 kN/mr respecrivelt. The warer rabie was
foltnd ar a depth of 2n below N.C.L Ourline a suitable site investigation
project for this sire, giving details ofrhe boreholes (number, depth. localions)
and lahoraioD lesl required.

Q2: A- Disiinguish between the immediale ald consolidarion se(lement mderblanr
$n(1 . ikFl\ ro be no e hamlut ro crruc,ure. o-rtr ove, a c a) tslei

B- The raft fouDdation shown in figure
foundation net pressure of 180 kN/m,.

(5 marks)
(1) of 30 x 20m d;mension exeds
Forthe soil properties given in the fig

(15 ha,kt
1- lmmediale seltlement for the two layeN.
2- Consolidaiion settleftetu for rhe claylayer.

2.0m Y =20 kN/mr
30x20m

E-=80N61/m':
G-W T =1.35 N= 20 =0.35

r =20 kN/mr e.=0.8 c"= 0.362 overcoNolldared cl,v
o.c.R:l.s E"=6OMN/mt p :0.5

Fig (1)



Q3 : A sroup of 20m lone and lm diameter enlarge bored piles as shown in fis.(2),
undrdrned cohe"ion ,lrengi {c 80 ^N m r ar ll e grorno .ur_aLe .(rea\inB
uitonl) o('00lN'n )a, hebds. \ugges.uirrble f.S a"d.al.ulare'he
safe capacity oflhe e.oup. (20 mdk)

18.5n

.2.5m.

Q4. A- 0.48n diametc! .Vibro tube pile of 12 n leneth ud 0.46n inder diaheter
driven through loose malerial md then into dense gmvel to give ultimate
driving rcsistdce ( &) ofthe pile 1500kN/m'?, using a 30kN single actins
hammer wilh a stroke of 1.5m. Deremine rhe set (S ) oflhe pile if i1 is fitred
with a helmet plaslic dolly on top olthe pile tube. The weiAhr olthe helnet

Fig (2)

0?5

( l0 mark)
dd dolly is 5 kN, dd tbe weight ofthe pile is 25 kN.
(k=0.9, e:0.4 for single-actng hamer )

B- Calculale load oD piles 1&2 due ro
(Q6-pJ = 6000kN Mx=1500kN.m
My=l000kN.m ( d S=1.0m.) (l0mark)

I
i

Soil

Fis (3)



Q5- Fig (a) shows an chored slreet pile embedded in cohesive soiL d support 3- .

cohesionless soil of 9.ln heisht. Flnd the embedded depth (d) and anchored

force (Ti, UsingF.S =1.5 oncoh€sive soi1. (use free eanh support method)

Q6: A- check bearin8 capacjty of the 5m circular footing

a[.S=3.
B- Design a lrap€zoidal cornbired footing for the two 50 x

shown in fis.( 6) ( assume unifom press!re distribuiion

Fig (4)
shown in fig.{s) for

(10 mark)

ifq"u = 126Pur.
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2251N r7+N
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v:r000kN

M=200OkN.n I I 
""' "',.

cwrv
y=19 kN/nr I = 30" Gs=2.? . Ds=5oM?a
p-0.3 .Iw = 0.88, N=20 . Nq=l3.4,Nrt5.t

3'1to*,# 
"..=ron'rs!'=l8.OkN/n: Cs=2.7

Fia (5)
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Us€ful Equations

qB(l p:)
Si= - '----. ---,1," O.C.R=

Es Pi:ke1h+2c{k!
lor nomally conso]idalion ctay

For over colsolidalion clay If pc>

(C',,l+eo ) H los (p"\ +Ap/ p"

s" = (c"/l+e"rH ros (p"'+^p/p").

S" =(C,/l+e,) I-1 1og ((p"\+Ap/p"\).

s. = (c"/r+e. ) H ios (ft/ p") +
consolidalio! clay If po'<pc<

P',

t.'

i-5 Cr
Si=.------Los

qd,: CNc sc dc + q Nq Sq

Sc=l+(NqA'cXB,r_,),

dc: 1+0.4D/B , dq =
B'= B 2e..

=mll: (45 + q /2 )L ( 2ilt +B2 )

dq + 0.5 yB'NT S,f dy

Sq = I+(B'[)siDq , S]- l+0.4 B'IL'

l+2tar q (l-sing)'1 D/B , d.r =l

Mv. x

XX,

0.009(L.L-10),

Kp

Xc-
3 (Bt +82 )

wxhx ri
Ru=-.- .---- --- , €

S+ C/2
Qu,= C" N.A6 + C" A"

Qdr= s'! Nq Ah + kr s'"r.rd
Qurg*pr=Q r, e")xn x e

Vc = 0. I 7 I { fc' , One wav shear
Vc= 0.34 e Jfc, , Two My sh%r

, 0 - (n-th+tm-ltn
, -- -r- ----. --.---- I

t0
For Cohesive Soils

As For Cohesiontess soils

a ",", =
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:v Mx. Y
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