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Question 1 (20 murks)
1-  The gra i t ts ize analvs is  of  a  su e so i l  as the bllorvin

Sieve NO. 4 10 40 60 100 200 L , I P.L
C)pen size

( m m )
4.7  5 2.0 0,425 0.25 0.1 0.07.5

7o passing 60 56 30 t9 l 1
I J 10 22 I n

a) classify the above soil accorcling to AASHTO and lJnified system and IrAA

b) cietenniue t lre group index (GI) and the suitable compactor type fbr this soi l
propose and sketch the type of sr"rb drainage system assr"tming the sr"rbgrad soil exists at a

depth of 6 feet in a cut section of a road , if ground water table is at I f-eet blew the surtace
What are the main contents of the soil? Illustrating the effect of soil contents on its perlbnnance'l

What are the characteristics that required in aggregate used in pavement?

Discnss in details all tests required for aggregate used in pavement?

Question 2 (20 msrks)
1- A wet soil san-rple weights 40 gm , After oven drying the weight is reduced to 29 gnr , detertlitie the

moisture content.If  the degree of saturation of the sample is 80% and its specil ic gravity is 2.7.
determine the porosity, the void ratio, t ire bulk density and dry density.

2- A cohesion less soil has a degree of saturationof 450/, when it is in natural state. The saturated densiti'
of the soil  is i .95 t/m3 and the dry density is 1.62 t/mr. Determine the bulk density of this soi l  at the
natural state. Also deterrnine the moisture content.

3- What is the mean of rocks weathering ? explaining the different i ' retween the physical and chemical
weathering ?

4- Discus with net sketch the types of underground drainage ? i l lustrating t l-re condit ions and spc'ci l icatiorr
of trench drains and filter ?

5- What are the types and advantages of surface drainage? Illustrate by drawing.

Ouestion 3 (20 marks)
1- l)iscuss the importance of compaction and its effect on physical properties on soil?

Illustrating the factors affect soil con-rpaction?
2- Compare between tl-re metl-rods and equipments used to determine the soil density in the

field and the laboratory?
3- Discuss the types of rol ler used ir-r compactiou?
4- h"r the field a sand cone test was performed in compacted soil. the results of sand cone tesl

were as fol low:-
Weight of excavated soil  ----- 20 lbs.

Weight of sand before perfbrming the test 57 Ibs.
Weight of sand after perlbrnring the test ------- 25 Ibs.

Weight of sand that f i l l  the cone 18 lbs.
Unit we ight of calibrated sand 97 .3 Pcf .
Oven-dry weieirt of exsavated soil  ---- 15.5 lbs.
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a) Determine the max dry density
b )D iscuss the re la t i vecompac t i on i f t he labo ra to ryd rydens i t ywas  121 .2 lb l t \ 3 .
c) calculate the saturated moisture content if specific gravity was 2.6

Ouestion 4 (20 marks)
1- How the soil strength can be measured? Discussing the factors that affect on the results o1,

each test used to measure the soil strensth?
2- Discuss the fol lowins:

. unconfined compression test,
o tr iaxial compression test,
. vane shear test,
o direct shear box test.

3- Illustrate liow the modulus of sr-rbgrade reaction can
t fl9 &llowing data was taken durilg a CBR rest :

Penetration,(i1)'-'--- i16"1'* ':r;;;-" ** - 0:i5 0.t

be determined and correcteci?

Load (ib) 30 90
0.3 0.4
450 525

0.5
570

70ctl mg fual uuleo
Du 4tned,4h ef%natut

210 300
a- Determine the CBR of this soi l?
b- Determine the surcharge weight required for the above CBR test where the
estimating pavement thickness wil l  be l8 inch and the pavement wil l  have a unit
weisht of 140 Ib/ft3

Oueqtion 5 (20 marks)
1- Compare between: Mechanical & Chemical stabilization?
2- Talk in detai ls about bituminous stabil ization?
3- What is the difference between cement stabil ization of sand soil  ancJ gravel mixtures?
4- What are the main functions of lime in lime stabilization? Illustrating the reactions between

lime-soil mixtures?
5- A soil sample of 22o/o water content was taken from a fielcl after compaction . the weight of

the specimen in air :1220 gm , its weight in air and water after coating with paraffin is t)gS .
700 gm respect ive ly ,  GS of  paraf f in :0,9,  maximum dry densi ty  in  laboratory = 140 pcf  .
determine the relative compaction .

This exam,measures the folLowing ILos (rn,.no.o r-.un.,inn out.nn.,.r)
Quest ion No, l LOs

I A- l  ,  A-2, B-3. C-2 . D-7
4-3, B-1, B-5, C-t,  C-2, D_3. D-6
ri-4, B-5, A-4. D-4. C-l

4 A-2, Ct-J, B-4, D-5, Ct-2
5 B-3, B-5, A-4, D-4, C-2
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