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Note : Attempt (¢) quations only

(QY-A) An unconfined compression test has given unconfined compression strength
of vvy1.1 KN/m". In CD test the effective shear strength parameters are ¢’ = vo

KN/m*and ¢' = v.°. If the pore pressure parameter A = - ...a. Calculate the
initial pore pressure in the saturated sample. (10
marks)

Solution
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(Q'-B) drive the equation of the one dimensional consolidation in soil (1. marks)

Solution
The first assumption.The continuity equation is

e, — + k,
gz* oa® | + ¢

o*h 0%h 1 ( as 33)

Where

Z: coordinate in the vertical direction
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X: coordinate in the horizontal direction

kx, Kz: coefficient of permeability in x and z-direction

e: void ratio

h: total head

S: degree of saturation

t: time

due to the second assumption S =1 and dS5/odr = 0.
for the third assumption

°h 1 de Continuity equation ...(")
gz (1 +e)ot

o, = ¥,z -+ surface stress Equilibrium equation ...(Y)
de Stress —strain ...... (M
— _au
0a,

Where av is coefficient of compressibility
Breaking the total head into its components

=, + 2 = b, + (g + u,)
Yuw Yw

Where: he: elevation head
Uss: Steady state pore pressure
Ue: EXCESS pore pressure

we have

0°he 0’y
o)
k(1 + e)d*u, a3,
v, 028 o
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if
k(1 +e) &
};waﬂ ymrnv
where my: is the coefficient of volume change
cv . coefficient of consolidation

¢ 0*u, _ ou, _ da,

- TR T
If total stress is constant with time da, =
The initial excess pore pressure is ot uniform with depth

There is a drainage at both top and bottom of the consolidation stratum

Let Hqr is length of maximum drainage bath and T = Cul where T is

2
time factor H
d%u, du . . : L . .
— £ Solving this equation satisfying the following condition
dz*  aT
Initail condition att ="+, ue = Uo for + < <Y, Uo =initial —— excess p.w.p

Hy
Boundary condition at all t

-

Ue = * for H =+ and Y, the solution of this equation is
dr
_m‘m %} in MZ —MPT o
u, = (sin )e where M = —(2m + 1)
m=0 M 2

m: is dummy variable taking on values Y, ¥, ¥, ¢ ...
The solution is conveniently portrayed in the graph (Isochrones) as shown
U,=1— =

j-
Up
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(Q¥-A) The concrete dam yo m

long shown in Figure is |< 25 m
embedded ' m into the

ground surface and has a
sheet pile wall - m deep at

its heel. The headwater is v

m deep and the tail water is
at ground surface. The
permeability of the soil is
k=y.xy.* cm/sec both

vertically and horizontally.
Calculate the seepage under
the dam and the Pore Water pressure at A; A is ym above the impervious

layer. (1 ¥ marks)

Solution

h=3", /\/70=L/, /\//‘/3 , H=s0
P"‘SSHN had per net = 7/13=0.5Y ‘
PNS.Sure)‘\th/ mé A = th_(/\/o_ Qppo/eﬁ_/lhpd‘{ﬂ"
Pnssurt.}ua,a//c/mf) !

= Z+1to0-(6.5 xo.S'%)—’L s“'qqm
Port Wote— pressure of A s ”-“/qfl‘q'?'/flfiz/? e[ m

(Qy-B) Compute the vertical and v -
horizontal effective and total Sand Giﬁ'gE =
: e=L. 2.0m
stresses at A and B for the profile k=05 A
. ——
shown (17 marks) Clay G=2.7 1.0m
e=035 ®B —
k0.45 1.0m
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(Qr-A) A direct shear box test was conducted on a sample of sand , gave the
following observations at the time of failure , normal stress = A.kN/m"; shear
stress = ¢AKN/m" . Determine :

(a) the angle of internal friction;

(b) the magnitude and direction of principle stress in the zone of failure;

(c) the magnitude of maximum deviator stress if a sample of the same sand
with the same void ratio were tested in the UU test with an all round
pressure of «A KN/m". (1o marks)

Solution

|[Pagee



Class: Third

Subject: Soil Mechanics
Time: Three hours
Date: Ye/ 1/ Y«\Y

Ministry of Higher Education
& Scientific Research

Tikrit University
College of Engineering
Civil Eng. Dept.

Final Exam/+st Attempt
Yo=YV

-4 Tl . 13 (PR ¥ g
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Form (v)
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(C) 0 = Cr‘s('———x*'s""b)

l—-~S/ané

ICN/M"
T = T [/_ﬁ_ﬁi _agx302y = 18119

p A
O T -3 = 123194 ™

y—

(Qr-B) Dry soil with Gs= y.vy is mixed with \ =7 by weight of water and compacted
to produce a cylinder samples of ¥A mm diameter and v+ mm long with =7 air

content. Calculate the mass of the mixed soil that will be required and the
void ratio of the sample. (1. marks)
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(Q¢-A) For the profile shown :
(a) How high (h) will the Aq= 150 KN/m? T

e T ]
!

immediately after the .
application  of the '
surface load of 1e.

m
~7 Ground water table

R b

KN/m’. 4. Sand layer
(b) Find the increment of
effective stress in point L 25m
(A) due to application 3 clay layer ~ !
of yve. kKN/m" after ¢
g T T T T T T T T T T T T T T T TR T T T T T Ty T T, T T T T T T, e R T
months, ¢, = A.1A*) 7 Rock
cm'/sec (1o marks)

Solution
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(@) The hight in pezometer is
(he/a.Ay) — .o —V.Yo = q.0¢m

(b)

Tt ey B aypet onYse «
H* be Yy 30 ¥ 60 Kbor IDI6F OO EC

JHs 1.2 % lop s 115

> B ¥ X0 % 1036Fpo0
U 28)Ht
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x-S O
Hi. ' 3 7 o167

v m chat U= 0. 2F

‘ T
! NCrime/t |, s{m.rrr /§‘0-¥U-0-?is)$ 33/0\’}‘”

(Q¢-B) Defined: liquid limit, pressure head, consistency, Residual soils,

equipotential lines (1. marks)

liquid limit: is the moisture content in percent at which the soil changes from liquid
to plastic state

Pressure head: is the height of the vertical column of water in the piezometer installed
at that point

Consistency: Soil consistency is the strength with which soil materials are held
together or the resistance of soils to deformation and rupture.. Soil
consistency may be estimated in the field using simple tests or may be
measured more accurately in the laboratory.

Residual soils: the soils formed by the weathered products at their place of origin

Equipotential lines: is a line along which the potential (total) head at all points is the
same
(Qe-A) For the setup shown, Find total head (h;), Elevation head (he) and Pressure
head (hy) for the soil the setup shown
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(Q°-B) A soil element is subjected to an initial stresses P, = ¢++ kN/m"and ¢ =-.
Compute the value of o, at , = 1+ + KN/m" for the following:
(A) If the stresses increased such that Ay = YAon

(B) Acvz '

(! Marks)
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