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Subject : Earth Structure Class: 4" Year
= Branch: Road & Bridges Brunch. Time: 3 Hours petgeess
~ ixaminer :Dr. Mahmoud R. M Date : 28/5/ 2014

Attempt 4 questions only

QI- A- Discuss five of the following with figures:
I- Effect of lime additive on physical properties of clay.
2- Effect of increase in temperature on stability and expansion of soil
stabilization with asphalt. S
3- Effect of curing time of stabilized soil with cement in unconfined
compression strength. ‘
4 4- The effect of roller coverage's travel speed on amount of compaction with
~ towed vibratory roller. T
5- Effect of compaction on soil structure at the dry of optimum, at the
optimum and at the wet of optimum.
6- The effect of number of roller passes on dry density at the field for 2 roller
passes, 5 roller passes, 15 roller passes and 45 roller passes. -
- - an (15 Marks)
B- Discuss tfe mechanism two of the following stabilizing techniques:
I- Preloading for improving soft saturated soil.
2- Heavy tamping (Dynamic compaction) for improving layer of 12 m deep
saturated silty sand.
3- Vibro flotation method for improving deep cohesion less soils.

(10 Marks)
Q2- For the retaining wall shown in figure below :
1m
a-If ¢=30" for the filling material find the T~ )
width (B) such that F.S sliding = F.S. overturning-
5.5m
b- If (B) =4m, find minimum ¢° for the fill
material such that F.S stiding= 1.0, Cu;SO.ISI : Fill Material
(25 Marks) v1 = 18kN/m’
(DI =30°
o =0°
Ye = 24kN/m’
in] |
3 . ¢ Clay Layer

Y2=20kN/m’ ®,=0° C,=60kN/m>
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Q3- A half closed clay layer is 8.0m thick and it can be assumed that Cv=Ch.
Vertical sand drains 300mm in diameter, spaced at 3m centers in a square pattern,
are to be used to increase the rate of consolidation of the clay under the increased
vertical stress due to the construction of an embankment. Without sand drains the
degree of consolidation at the time the embankment is due to come into use has
been calculated as 25%. What degree of consolidation would be reached with sand
drains at the same time? N (25 Marks)

Q4- A- An embankment has a slope of 1 vertical to 2 horizontal. The properties of
the soil are: C=25kN/m’ ,9=20° , y=16 kN/m’ , and H =37m. Using Taylor's
curves, determine the factor of safety F value for the slope. (15 mark)

. B-.Show the main factors influence the choice of filter material and state the
requirement which should be met for filter design criteria. (10 mark)

P 4

Q5- The cross section of the canal bank is shown in fig. Below. The properties of
the soil are : 4= 20kN/m® |, ¢ = 10kN/m? ,=15°
Using the trial slip circle shown and by dividing the sliding soil segment into four

vertical slices ,determine the f.s of the bankwhen -
1-the canal is full to the top.
2-the canal is suddenly emptied
1
F= oo Z [¢'1+ W(cosa —r, seca)tang ']
2 Wsina
(25 mark)
Ful L S o empt
- T t | ~J
= 2 i \,4 \\ o
_._-._..._._i__}: s \ \
2n]  575m e
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Taylor’s stability number method 297

|

hard layer

=0and D = o,

0.181

When ¢
N =

-

0.18
0.18

7))
-
o
=N

Uequinu Aijgers

2
Depth factor, D

L g

01” <

60 70

Slope angle, B (degrees)

50

40

30

0.30

{a)

8
o

HA

i

"

0.15}— ¢«

= N "quinu Ayiqers

(b)



n-2[5 10 20 50 [100
—

'_}; = -q:: '-“‘--.;:

0.10 ""-..._K\
0.26] S \L\\ N

A NS

NN N \\
030

TN NS

040

y, 050 \
060 ! \\\
0.70 \ N

A
7
1/ // /f

080 - - —_ \ \ \ \\\\

» NS

1'0%001 0.01 o1 1 2
T= o

Fig 7.30 Solution for radial consolidation.

Per zant zanzobidation [f

. 2 i W tterbretati averape cor
Fig. Average coasolidation ratio] Hnear bRl SxLess PIre pressure. (e} Giaphical interpretaiion ol average
tion ratio. (A) U versus T

Given: (1-U)=(1-Uy,)*(1-1U;)

T, d* T, 4R?%

= E- CV = vt Ch = _r_t__

Td )
R=0.564 S ( square ) R =0.525 S ( triangular )

T, = 2 (Ua)? for Upy <60% Se=m,*AP'*H
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