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The number of pages of this exam is FOUR pages only.

e nswer all the following questions:

uestion (1) (15¢

a) Define: air content, relative density, coefficient of permeability, and coefficient of

gradation.

b) Figure (1) shows a filtering system that used for clearing muddy water. The waler is
filtered by passing through a tube of internal diameter 0.70 m and length 1.50 m. The
filtering material through the tube is composed of two layers, fine gravel (K = 2.0 cnvscc)

and coarse sand (K = 0.05 cmv/scc). Calculate the amount of water that can be filtered

through the tubc as (m*/day).

uestion (2) (15%):

a) For a soil sample containing 40% of SILT, what are the ranges of SAND and CLAY for

classifying this sample as "Loam"?

b) The following rcsults were obtained from a direct shear test:-

Normal stress (kN/m?)

40

80

120

Shear strength (kN/m°)

35

70

105

It is required to determine the type of this soil, and its shearing parameters. During
performing a triaxial test on a sample of the same soil, the total axial stress was 150

kN/m?, calculate the corresponding ccll pressure during this test.
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Question (3) (15%):

a)

b)

¢ Statc how to determine the consolidation history of clay.

¢ Explain using a thcoretical model load transfer through the soil with respect to time.

e Mecntion how to determine the shear parameters of sand in ficld.
For a laboratory consolidation tcst on a clay sample, the following results were obtained:-
Initial clay thickness = 25 mm, P, =50 kN/m?2, ¢; = 0.92, P, = 120 kN/m?, ¢, = 0.78, time
for 50% consolidation = 2.5 min, and Tv = 0.197. Determine the permcability coefTicient

of the clay for the given loading range.

Quecstion (4) (20%):

a)

b)

Write short notes on:-

¢ Difference between hydrostatic pressure and lateral earth pressure.

e Different types of lateral carth pressure.

s Plancs of failure beyond retaining walls of smooth interface.
The soil conditions adjacent to a rctaining wall are given in figure (2). A surcharge
pressurc of 20 kN/m? is applicd on the ground surface behind the wall. It is required to

calculate the resultants of carth pressures along the two sides of the shown retaining wall.

Question (5) (20%):

a)
b)

a)

b)

<)

Deduce a formula to determine the factor of safety of infinite slope in (c-¢) soil.

The embankment in figure (3) made up from a soil with y = 18 kN/m®, ¢ = 20°, and ¢ =
15 kN/m?. The soil on which the embankment sits has =16 kN/m?, ¢=28%andc=30
kN/m?. Determine the factor of safety for the shown trial slip circle, ncglecting the effect

of tension cracks.

uestion (6) (15%):

Figurc (4) shows a strip arca of 6.00 m width carrying a uniform prcssure, calculate the
vertical stress increasc at points (D), (E), and (F).

Construct Newmark chart of 6 circles and 12 scctors. What is the value of influence
factor of this chart?

Resolve part (a) using the generated Newmark chart. Compare between the obtained

results from part (a) and part (c).

2/4



The following equations may be used:-

p. =0k, =2k, ,
p, = (},, .kp +2c\//;:,
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for U> 60%
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Figure (2), Question (5-c)

With our best wishes

Exam committee: Prof Mahmoud Abd El-Fatah, Prof. Ahmed Shawky, Prof_Khaled Gaaver, and Dr. Amy El-Wakil
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Partl ; Laplace Transform & Fourier Series
Question 1: (23 marks)
r . -ns
(a) Evaluate: Li{e ¥ Iil-t-l—:;—t-dt , 1] +3) €
o ! s2+25 42
e 3
I £ =L" 3 . Compute f (=) and f (4).
(s +1) 2
(c) Show that -——-Egs—zﬁdx =7t.
0 x?2

(d)IF L{f (¢ )} = F(s) , show that L{f'( )} =sF(s)—f (0) then solve by using
Laplace transform the differential equation

y'(t)+y(t)=f(t), y(0)=y'(0)=0

4 ,0<t52
Where f (t )=
A% { t+2 Jg>2
Question 2: (23 marks)
N : 1-e a1 1
(a) By using infinite series evaluate L ; R L" {—cos—
5 s
. : . a4 28+l
(b) Evaluate by using two different methods Find: L PN
s€(s”+1)

(c) Expand the function f(x) in Fourier series
f(x)=0 ,—r<x <0
{f(x)=7r—x ,0sx <7
Sketch f(x)in a full period.

(d) Find the half range cosine expansion of the function:
f(x)=x ,0<x <1
{f(x)=l JSx <2
Sketch the corresponding periodic extension of f(x).

Exam Committee; Dr. Etdal Rahmy and Dr. Ahmed Ellakany
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Part 1I: Vector Analysis

uestion 3: (23 marks)

a) Let F=(xy+2z)i+(lnx- y2 ) +(zy + X )k be a vector field, State which of the
following expressions are "Right" and which are "Wrong", and why?
(WU, dagaua b ol dagas Y1 CUDWY il Hifla s )
(i) F is a solenoidal field.
(ii) F is a conservative field.
(iii) F is a curl of another vector G .
(iv) Fis a gradient field.
(v) I F e dr is independent of the path C.
:

Draw the following table in your answer paper, and select the suitable answer for each part:
(Jadd Ban)y App] sl o3y ) Ll .|),.§qu.,\.,m it o5 a1 Al S b ) Jyandt pa

() (i) (iii) @iv) V) -

Right

Wrong

b)  Use Stokes’ theorem to evaluate 4 Fedr,where curl F = y;'. —xj— +zk andSisthe
C

portion of the cone z =3—+/x? +»* in the first octant.

Question 4; (23 marks)
a)  Use the divergence theorem to evaluate tﬁ(ﬁ o i1)ds , where F = x2i - v+ 23k and Sis the
S

closed surface in the first octant bounded by the portion of the cylinder y =4 — x? and the
planes x=0, y=0,z=0and z=1

b)  Verify Green’s theorem for cj yldx +(x* + 2xy)dy where c is the closed curve bounding the
C

-

region between the curves x =0, y =0 and x* +y* =9,

; y
— ) i 0 ——X
/’ a
X X
Problem 3-b Problem 4-a Problem 4-b

Exam Committee: Dr. Etdal Rahmy and Dr. Ahmed Ellakany
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