
Univcrsi$ of l'echnolog-Y

Building dnd Conslrucfiol Eng. l)cpl.
Iinal l,ham / 2015

Subject
Branch: All

: Soil Mcchrnics
Branches

Class:3'o Year
'I imc: 3 hrs.

Notc: Answer Five Ouestions only including qucstion one

kjr; Oi JJJI Jll*Jl OJ+ Ol sle i!-1 i.".i alo a+qrt 
' 
ig'i-

O. No. 1:

l.

2.

3.

.1.

6.

E.

:.

7.

a. A<l,B:1, b.A>l,B>1. c.A>1,B<1.

Sclcrl the corrcct ans\vcr: (20 marLs)

Thc ratio ofthe volume of\'oids (o thc t'otal lolumc ofsoil is:
a. Void ratio. b. Air content c, I)cgree ofsaturation. d. Porosiq.
A soil samplc has a specific gravif of 2.60 and a void ratio of 0.78. The rvatcr

conlcnt required to fully saturatc fhc soil at that void ratio \}ill be:

't- 20o/. b. 60 Y" c.lto/" d. %30
The critical h) draulic gradient of a soil incrc^ses rvith :

a. decreasc in void ratio. b. increase in void rati0.
c. dccrcasc in specilic gravig. d. nonc of(h€ abovc.

Quick sand is:
a. a qpe of soil.
b. a condition in which a cohcsiic soil loscs it's slrength.
c. a condition in Nhich a cohcsionlcss soil loscs its streng(h bccause of upward florv

ofrtitcr.
d. nonc of thc abovc.
A soil of 2000 kli is uniformly distributcd ol er an area of 3 m x 2 m. The average

Ycrtical strcss at a dcplh of 2 m using 2: l mcthod is:
a. 100 kN/m2 b. 160 kN/m'? c.48 kN/rn1 d.37 kN/m']
With an increase in thc liquid limit, the comprcssion indcx:
a. decreases. b. irrcreases. c. remains constan(. d. may increase or decreasc.
Nhcn consolidation oJ a saturated soil sample occurs, the degrec ol saturatron:
t. increases, b. dccrcases. c. rernains constant. d. may incrcasc or dccreasc,

For saturated normall) consolidated soils, Skempton's porc pressurc paramcters
can llc rcprcscnted as:

d. none of the above.
9. The rise ofrvater duc to capillary action:

a. reduccs the cffeclivc stress. b. incrcascs thc effectiYe stress. c, docs not alter
the sfresses. d. nonc ofthe abovc.

10. tindcr a load, the void ratio of a submcrged sat'urated clay decrcses from 1.0 to
0.92. The ultimate settlcment ofa laver 2 m thick $ill be:
a. 2.0 cm b.4.0 cm c.8,0 cm d. 16.0 cm.
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A)_Calculate and draw diagrams ofd,istribution ofthe total stress, the effective stress andpore sater pressure (at points A. B. (i,rr" r"""r. i,volJ i"' : t. ;i;;',,il;;1,,3f %
A

B
s: 6ogo, ta,y = 77.4 kN lng

/m
Silly Sand

y,a = 20.6 kN /rrl3 {E
D

B) A soil saDrpte was cotrrlracted in th

:f_lh_: l"y y"rJr *; ffi ;il;:: ::11ffi:":"1,ff li:l"llffi :Hlifi I'fdry mass of 452 gnl when it was compacred at W opt. , C. = Z.i, 
"' --."t

determine tr . e , tr and the total volume of rh" .u_;; i"it;. ioip""tioo; (10 narks)
Moisturc contenr (woar. t2-0 t5.0 t8.0 22,0 26.0 J0.0 33.0Dry unit weighr (kN/mr) r6.2s 16.62 r6.s4 tj.20 t:'.3 i.i" ti.ii

A) For th€ setup shown, if40y" ofthe excess hydrostatic pressure is rost in flowingthrough soil B which has a coefficient of permeability of0.0S cm/sec., determine:a. The approach velocity and seepage v"r,i"ity tl""rei 
"."f;"il'"*".b. The hydraulic head at which instability (boiling) occurs.

Soil TlDe
0.5 2.65

B 0.6 2.6'1

(10 mark)

B) The followilg results were taketr from a direct shear test conducted on a srmple ofsoil.+!! Sbear force (kel
| 52.2722 28.836

Ifthe size ofthe shear box is 6 cm x 6
and O for the soil.

normal lord (ks)
90
t'f

cm determine the shear strength parameters C
(10 narks)
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A)The cross-section ;;;ffi iffiil: *"ir-1"t.rterl{!dE iiiERGW&SlXrX
rmpermeabte stratum ir crrnu- ;- 

",^oi.o-1. 
p,iTt"'bl" stratum' which it uoa"it"fiT!?

;TlTLT,:,.$::T,i:..1::". 1j."t**:il;ffi :,HXT;:#:: Ji,"Jl"ljt.l l', ;:rDls. A row ofsheet piles rras reen in'' trt or permeability k is 5'2 x t0-'
reduce thenxahti.w 

^a "---^^-. 
serted Dear the upslream face of the dam in order toreducethequantit5r ol seepage:

(10 narks)a) Dttermioe the seepage quantity per meter.b) PIot the distribution of uptift pre'ssure acting on the base of the dam.c) The piezometer reading at point (ar.

B) For a normally consolidated clay, given:
Po'= 215 kN/m'z eo= t.Z2
po, + ap, = !30 kN/m? ar e = 0.98
k=0.3x10o m./sec. Find:
l. How long (in days) will it take for

on both sides) in the field to reach
a (3 D) thick layer of the same clay (draiDed
(507o) consolidation

(10 marks)

(6 marks)

ctr
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2. -y!qt is lhe setttement at (509/0 consolidation.

Tbe following ere th€ results ofa
sieve abalysisi
Classify the soil according to

ftlit$"ot' "'"""to"'tion 
svstem

sieve number 
I l;J^.'"*

80 lgi
170 | 92200 lso
L.L | 67P'L i3s

:0 vll

B) A building_is 20*32 m in prar. The totar weight ofthe building is 150000 kN. rt wil bcbuilt on a-10 m deep raft fourdation as sbown in the ligure: (14 marks)I- Calculate the tret fouDda(iotr pressure.
2- Calculale the final consolidarioD s(ttlements of this buildins.3- If the allowable settlement is I cm for clay2: ""t*iJ1-i"'o"t foondatior pressurethat would cause this settleErent.

12.0 m ---



150000 kN

Sead y:16 211ort

Clay I y*. : 2o kN/nf
eo : O-8 F. :23O kPa
C,: o.O1 , C": o.o45

l0trr

Clay2 y*: aa kNln3
fl!: 4 * LO-s rnz /kN I0m

Impermeable laler

A) A ssturated sp€cimen of cohesionless sand was tested under drained conditions in a
triaxial compression test apparatus and the sample failed at a deviator stress of 482
kl[/m'and the plane of failure made an angle of 600 wilh the horizontal. Find the
magnitudes of the principal stresses.

B) For the given stress condition fiod:
1- Principal stresses and their

orientation.
2- The stresses on plane A-A.

(10 marks)

(10 narks)

Some usefu I information:

ForN.C.c. su = flabsP::!!
For O.C.C. if P. + LP < Pc then Sq = !!- HIogP+

if p" + 
^p 

> p6then use:.scl = flnbs!+ finbs
o'c.R=&

P.

T": 1.781 - 0.933 log (100 - U"") ro,IJ,.> 60yo
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