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N (i Anvwor any SIX questlons, taking THREFE from ench section. \

(10 Flgure In the margin Indloate Ml marks.
(D Use soparate answor serlpt for ench sectlon.
(v Ausume rensonnble value for any datn missing,

SECTION-A

5\«1 (0)  Write short notes on: (i) Aotive earth prossure (il) Passive earth pressure, and (iii) Earth pressure at rest 3.00
(1) Derive tho exprossion for eritical unsupported height of  clayey backfill. 4.00
(©) A retaining wall is shown in figure below. Calculate: (i) intensity of Rankine’s active force atz=2, 4, 6 and  5.00

7.5 m; (il) Rankine's active carth force per meter of wall and also the location and direction of the resultant.

M Derive an expression for active earth pressure in a dry backfill with an inclined ground surface. 4.00
( retaining wall is shown in figure below. Compute: (i) the maximum depth of tensile crack (ii) the active 4.00
force before the tensile crack and (iii) the active force after the tensile crack.

-

/
Ysst = 18 kKN/m®
¢y = 20 kN/m?
/o= 0°

A retaining wall with the soil profile is shown in figure below. Determine the pressure on the wall if it is 4.00
pushed towards the backfill. 0 KN/m?
¥ =18 kN/m’
c =20 kN/m?
$=0°
Parr b s
= Yer= 19 KN/m?
q =0
& =30°

4 m

Im

LSS LS LSS SSS

é Derive Boussinesq’s equation for vertical stress at a point due to a load on the surface of an elastic media. ~ 4.00
What do you understand by pressure bulb? Illustrate with sketches. 4.00

The plan of a feundation is shown in figure below. The uniform pressure on the soil is 45 kN/m?, Determine 4.00
the vertical stress increment due to the foundation at a depth of 4 m below the point A. Use Newmark’s
solution.

Im

| F+8
| mn < m
3m .ﬂl " E T 83 (5

'4m 4ml4m|

Q.4 (a) Describe the methods of computing the stress at a point below the corner of a rectangular load. 3.00
(b) Draw the vertical stress distribution on a horizontal plane due to point load. The horizontal plane is located 4,00
at 4 m below the ground surface and the value of point load is 100 kN.
(¢) The base of a tower is shown in figure below. The total load of the tower is 1000 kN, which is equally carried  5.00
by the four legs. Compute the increase in the vertical stress in the soil caused at a point 5 m below each leg.
Also compute the stress at a point A due lo\ the tower at the same depth.

4m
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SECTION-B
Q. @ What do you underatand by site Investigation? What are the different purposes for which site investigation 4.00
nre done?

(b) Describe the split-spoon sampler. What is its use? Draw a typical cross-section of split-spoon sampler. 4.00
(¢) The soil profile is shown in figure below. Compute the corrected SPT value using Skempton’s relationship. 4.00

The soil is overconsolidated coarse sand, ,
I N Pa2a Y
10/ | ¥=17kN/m’ ¢=30%c=0
LY

s
N Nea=10 9
100 | Ym=19 kNl"'!;¢=35°;c=0 60 o
oded- ]0} y ISSkN/ 3 ¢ 300 0 Nm=12
= 18.5 kN/m’; ¢ = 30°% ¢ =
: NW:II % Q [NI), :%?

lOi’ Ysu = 19 KN/, g =30% c = 0

Neo=16

Q.64a) What do you understand by disturbed and undisturbed soil samples? How do you obtain undisturbed soil 4.00
sample from field?

(b) How will you modify the bearing capacity equation for various locations of GWT? 2.00
(¢) A square footing is shown in figure below, Use FS = 3, and determine the size of the footing. 6.00
500 k
100 k-ft fd
PzZa — R PN PZan
y=100Ib/f% ¢’ =32% ¢ =
S ¢ 0
ks Av4
— L2 GWT
Yo = 120 [/R3; ¢’ = 30% c=0
ﬁ%ﬂ) Differentiate between finite and infinite slopes. 2.00
(b) How do you find the factor of safety of a finite slope using Bishop’s method of slices? 5.00
(c) Differentiate between rigid footing and flexible footing. 2.00
(d) Discuss with neat sketches the nature of bearing capacity failure of soil, 3.00
0.8 What are the different types of settlement occur below 2 foundation? Explain each of them. 3.00
What are the causes of differernial sctliement of oundaiicn? Mention tie aliowable sztilemeont valver of 306

various structures.

. Calculate the primary and secondary consolidation settlement of the foundation as shown in figure below. 6.00
The clay is normally consolidated. Use the weighted average method to calculate the average increase of
effective pressure in the clay layer. Use Cz=0.0004 and t:/t: = 10000.

250 k
Pz RN N e
6t
6 x6 l
5 “_:__._SZ_._____-.S’.“."_d.___-l’f.'.o_o_!'ff_'?_ _____ 7. .GWT
101t - Sand Y= 120 /A0
e e e

Clay = 1101b/f3

i eo= 0.8, LL=40%
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Full Marks: 72 Time: 3 Hours
ine THREF .
N.B.:- (1) Answer any SIN questions, ml\l;ﬁ'nlr:;?‘.n from each section,
(i1) Figure in the margin ind'i-:m': ﬁ,;ch qution
(iii) Use separate answer script for ‘\ fath mi~s" K
(iv) Assume reasonable value for am Ssing
SECTION-A
a . 4 ssary o '
Q.1 (a) Explain active and passive states with neces i Ty figur es. . 3.00
(b) Discuss Rankine’s theory for passive earth pressure. Derive expression for critical height of an 3.00

Q2(a)
(b)
(c)

Q3 (a)
(b)

Q4 ()
(b)

(c)

unsupported vertical cut in cohesive soil. : - ]

A counterfort retaining wall of 8 m height retains non-cohesive backfill. The void ratio and  4.00
angle of internal friction of the backfill respectively are 0.8 and 26°.in loose state and they are

0.45 and 35° in dense state. Calculate and compare active and passive earth pressures in both

cases, taking G = 2.67. Give your comments On the results.

Enumerate the assumptions that are made in Rankine’s theory. 3.00
Derive the condition for maximum pressure from a sliding wedge by Coulomb’s wedge theory.  4.00
A retaining wall with the soil profile is depicted in the figure below. Compute the active carth  3.00
pressure, draw the active earth pressure diagram, and find the location of active force on the

wall.

4= 16 kN/m?
¢ =16 kN/m? X
¢=20°

r?

Yo = 19 KN/m’
c=0
¢=30°

Describe various approximate methods for the determination of the vertical stress at a point.  6.00
State the limitations.

Determine the vertical stress increase at point P of the figure given below at a depth of 4 m.  6.00
Given, q = 100 kN/m?, use equivalent point load method.

Sm

.
} m S5m

<)

Im

4m

Discuss the basis of the construction of NeWmark's influence chart, Also state its uses. 4
“In actual design, the contact pressure distribution below a foundation is generally taken as  3.00
uniform”- explain the statement.

A square foundation (4 m x 4 m) is to carry & load of 25000 kN. Calculate the vertical stressat 4,00

a depth of 5 m below the centre of the foundation. Also. determine the vertical stress using 1:2
distribution. '
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wppeated by ASCE to decide the depth of A5

Q.5 (1) What is sub-soi
2.5 () Whatis .:~dlh~h()|lON])!\‘TN”OI)"’ iy |
exploration, - e the res
() What is N-val T
‘ atis Nevalue? Discuss (he i | ‘
© Caleulio the cmmc::‘\;lll;.;’!l}l: MPOTtatice oy vallte in Geotechnical Enginesting, 1,30
of 5.5 m below the l’i(il\ (l I'Illmhcr for the datd piven helow, The GWT is located at a deptii 4 60
oS m o h Sn‘“'”fl'l “,l,\,m“ that (lie Ay u‘n“ weight of sand from 0 to o depth of 5.5 mi v
P wnm[idmc,d t‘(, :um weight of gy (0F depth 5.5 m to 10.5 miis 19.5 WN/m? The
s overy onsolidated coarse sund, Uge gy ppton’s relationship.
g N W 0
Q ‘ “»—un—“-g-‘ ” 7‘"”_ T:‘()\-x, ) ”»'__A_g“...-w At T .]_?_ RO, WP !4 il
0 (a) What do y L I B B
Ny you t{ndcrsland by disturbed ¢ i ‘ r :
oo sturbed soil sample from field? and ydisturbed soil samples? How would you collect  3.00
b)  Discuss with neat sk ot v
(¢) Whatd h neat sketches the nature of begs: ity fai | S
' o s b o U earing capacity failure of soil. 3,00
¢ ]\%%7 g log*? What are (he information should be presented in a boring  3.00
hat are the differ
erent type !
o | ypes of settlement occur below a foundation? Explain each of them. 3.00
-7(a)  Write short notes on: (;
(b) Discuss Me)rerhi(f)"l: g ) C_P T, (ii) PMT, and (iii) VST. i
earing capacity theory. How does it differ from Terzaghi’s bearing 3.00

capacity theory?

(¢) A square footing i
oting is st i S
g is shown in figure below. Use an FS of 3 and determine the size of the footing.  6.00
450 k
70 k-ft
1.5 fi = o
I 7—100 Ib/f2 ¢/=30°, ¢/ =0
" = _ Ris GWT
BxB Y = 120 1b/f3 ¢'=30%, ¢/ =0
Q.8 (a) Differentiate between rigid footing and flexible fdoting ; '
(b) What are the different types of slope failures? Discuss with neat sketches s
(c) How will you modify the bearing capacity cqUation for various locations olf ground water table? ;g(())
4.50

(d) An earth slope of clayey soil is shown in figure below. Determine the factor of safety against
ns

sliding along the slip surface.

Za\
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Geotechnical Engineering - II

Full Marks: 72

SECTION-A

N.B.:- (i) Answer any SIX questions, taking THREE from each section.
(ii) Figure in the margin indicate full marks.
(iii) Use scparate answer script for each section.
(iv) Assume reasonable value for any data missing,
Q.1 ()

(b)

Time: 3 Hours

Explain the term “tension crack”. Explain the active earth pressure before and after the formation of tension crack.
Derive the expression for active earth pressure considering inclined backfill.

4m

() Compute the active earth pressure and sketch the active carth pressure distribution before and after the tension
crack of the retaining wall shown below. 50 kN/m?
QQQQQ.‘/
¥ =17 kN/m’
3m ¢ =10 kN/m?
p=15"
bl v =18 kN/m’
4m c=0
p=30°
v =17 kN/m’
i ¢ =15 kN/m?
' p=10°
\ -
Q.2(a) Explain why passive earth pressure is larger than active earth pressure for a given height and soil.
(b) Compute the active earth force and its location for the retaining wall as shown in figure.
20 kN/m?
\V/
Ve = 19 KN/M?
- 2
c= 18(}{Nlm 4m
. =10 g
Vsat = 17 kNr’m‘ 4m
¢ =10 kN/m?
=25
¥ 1
(c) Determine the active earth pressure of the retaining structure as shown.
5m
Q.3 (a) Differentiate between active and passive earth pressure.
(b) Draw the vertical stress distribution on (i) a horizontal plane for z= 2 unit, and (ii) vertical plane for r = 2 unit.
(c) A water tower is shown in figure below. Compute the vertical stress increase at point Py and P,, 5 m below GL.,
The thickness of all sides of water tank = 0.3 m and size of all the columns and beams is 0.4 m x 0.4 m.
b 4m_
3 mI Water
o 4m
5m ,/’
VI TI77
R4 (a) “Inactual design, the contact pressure distribution is generally taken as uniform” — explain the statement.

(b) Determine the vertical stress increase at point P of the figure given below at a depth of 4 m. Given that

q =90 kN/m?,

2m

y P

—3 m—me—'[—Z m —

4m

2m
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(c)

Q5 (a)

®)
(<)

Q6 (a)
®
©

Q.7 (@)
)
©
(@

Q3(a)
(b)
(c)

A railway embankment s shown

3 te the
in figure below. Assume the unit weight of soil to be 20 kN/m”, Compu
increase in vertical stress under th

e center line at a depths of 2 m and 4 m,
]

4m

4m

2
?2 m
SECTION B

What do you mean b ’? Discuss the procedure suggested by ASCE to decide the depth the
depth of exploration.

What is *Subsaoil exploration report™? What ure the suliesisuiures yfa nubsoil exploration report?

Calculate the correcte SPT number for the data given below. The GWT is located ata depth of 5.5 m below EGL.,

Given: y = 18 kN/m’® and Tsa = 19.5 KN/m’. The sand is normally consolidated coarse sand. Use Skempton’s
relationship

¥ *Subsoil exploration

6.0 7.5 9.0 10.5
8 13 12 14

Write short notes on: (i) CPT, (i1) PMT, and (iij) VST,
Discuss with neat sketches the nature of bearing capacity failure of soil,
A square footing is shown in figure below.

N NN

=16 kKN/m’, $=30" ¢ =0
1.2m

N iy |\7_ _________ ~Z __GWT

Ysa = I8 kKN/m®, $=30" ¢ =
Describe split-spoon sampler with its nse?
Whai 20 you mean by “Boring
Discuss Meyerhof's bearing ca

A 40" slope is excavated at a
trial slip surface as shown in

l0z™? What are the information should be presented in a boring log?

pacity theory. How does it differ from Terzaghi’s theory?
depthof 8 mina deep layer of saturated

clay. Determine the factor of safety for the
figure below. Given, W = 1050 kN.

e =50 YN fpn

What do you mean by disturbed and undisturbed soj samples? How would you eollect undisturbed sample from

field?

settlement?

lculate the consolidation seitlement (both

"4t measures should be taken to avoid differential
Cal
The clay is normally consolidated,

primary and secondary) of the foundatio

n as shown in figure below,
Use the weighted average method to cale

ulate the average increase of effective
pressure in the clay layer. Use C', = 0,0005 and tafty = 10000,
|200%
¥
~ ZaNN SN FEONN
5/
5'x5' I
5_’_ Sand ¥ =100 pef
I~ T i, ... GWI
10/ Sand = 120 pef
T Clay
10 . o
Y = 110 pef, €9=0.80, LI = 40%

3.00

4.00

3.00
5.00

3.00
3.00
6.00

2.00
3.00
3.00
4.00

3.00
3.00

6.00
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Geotechnical Engineering - II
Full Marks: 72 Time: 3 Hours
N.B.:- (i) Answer any SIX questions, taking THREE from each section.

(i) Figure in the margin indicate full marks.
(iii) Use separate answer script for each section.
(iv) Assume reasonable value for any data missing,

SECTION-A

Q.1 (a) ‘ghe active pressure is the minimum pressure which develops when the wall moves away from 3.00
Ul” — explain.

(b) What are the assumptions of Rankine’s theory? Derive expression for passive earth pressure for  4.00
sandy soil.

(¢) A retaining wall is shown in figure below. Compute the active force on the wall. Also compute 5.00
the location of resultant force.

- OO e—20 KN/m?
y=18 kN/m’
4im ¢ =16 kN/m’
Y — o=10

1RV \/

3m| N Y= 19KN/m’
c=0
/ 1 ¢ =35’
Q.2 (a) Derive expression for active pressure using Coulomb’s thecry. 4.00

(b) A retaining wali is 7 m high with its back iace smooth and vertical. Jt retains sand with its  5.00
surface horizontal. Using Rankine’s theory. determine active earti pressure at the base when
the backfill is (i} dry, (ii) saturated, and (iii) submerged with water table at the surface. Take
1=18XN/m*, ¢ = 30°, and ysq = 21 kKN/m’.

(¢) A vertical back was formed during the excavation of a soil having ¢ = 15" and unit weight of 3.00
1800 kg/m’. When the devth of excavation reached 5.5 m the back failed. What was the
approximate value of cohesion of clay?

Q.3 (a) What do you understand by geosatic stresses? How are these determined? 2.006
(b) Discuss the basis of the construction of Newmark’s influence chart. How is it used? 5.00

(¢) Determine the veriical stress increase at peint P of the figure given below at a depth of 4 m. 5,00
2
Given that q = 100 kN/m~. )

3 m—J] —4 m j'
T 12w
2m
wedn demie e e e ap
Sm !
2m

Q.4 (a) What do you understand by contact prescerc? Draw and explain the coatact pressure 4,00
distribution below a mat foundation.

(b) Derive the equation for vertical pressure under a line loading, 4,00
(¢) The base of a tower coasists of equilateral triengular [tsme, on coruers of which the three legs  4.00

of the tower is supported. The total weight of the tower is 80¢ kN, which is equaily carried by
all the three legs. Compute the increase in vertical stress in the soil caused at a point 6 m below
one of the legs,

Scanned by CamScanner
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SECTION B

What is subsoil exploration? Why is it necessary to perform subsoil exploration before any
Civil Engineering construction?

How would you decide the depth of exploration and the extent of the boring?

Calculate the corrected SPT number using Skemnton’s relationship. The GWT is located at a
aepth of 5.5 m. The dry and saturated unit weight of sand are 18 kN/m® and 19.5 kN/m’
respectively. The sand is overconsolidated sand.

Depth(m) | 1.5 390 35 6.0 75 9.0 10.5
Neo 5 7 9 8 13 12 14

Discuss with neat sketches the nature of bearing rapacity failure of soil.
Describe thie salieni features of a gocd subscit ox ploration report.
A square footing is shown in figure below Use an FS of 3 and determine the size of the footing.

100k

. LS

50 k-ft /é,_‘

I e PPN F 1' Ny PN
! 5 | v =100 Ib/f® ¢'=30°, ¢’ =0
4 ft i ;
I l
| ’ '——--‘B «B 1
=l A R B~ X7 _GWT

What are the limitations of Terzaghi’s bearing capacity theor
What do you understand by disiorlied and undistirhed =¢° sampies” How woul
undisturbed scil sample from ticld?

Dascribe Culmana’s meihod for the samlity analysis oi finite slopes with piane failure

sutfaces

¢ vou collect

‘
o

How will you modily the heering capacity equation for various locatiane of grouand water table?

inte lvad test. and (ni) CPT.

Wnacis N-vaiue? Why and wher e aced 10 coivect (he M-valoe?

NWric short aoies o0 (0 Woating found-tian (8
VIHC RO G008 001 (G cloaling toundaitton (6

A plas of fowdation | mox 2w is shown i Sonire

5 e PP Mg R A\ o -
o the consshidanon sertiement

(Primary 2nd Secondary) of the foundaion. U se soondary oo vression index, C. = 00013,

v

0id rado at the end of primary (anzolideijon, e, = 1125

1 T
.' o
j |

T .
Jo = PSRN (et stress mzrease)

b

T
P
1 -~_.‘£..__":'_ R AR B

~ \ , 3
I Sm i Sand 7= 10 KN/m ) L
D .. .GWT
) =
- v 1
0.5 Sand Vi = 173 KNSme
Novually consolidated clay
e L 1Y
&2 M . eV W) N BN s - 0/
[E¥8 l(l LS (LT “)'&“, Lal. - ‘-10 70

—_..
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Full Marks: 72
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DEPARTMET OF CIVIL ENGINEERING
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CE 3233
Geotechnical Engincering - 11

(i) Answer any SIX questions, taking THREE from each section.
(i) Figure in the margin indicate full marks.

(iii) Use separale answer script for cach section.

(iv) Assume reasonable value for any data missing.

SECTION-A

Loaplain the enneept of pressure bulb in soils.
Derive the principle of construction of Newmars's influence chart and explain its usc.
are placed at the corners of a square of side 5 m. Determine the

Four vertical loads of 1000 KN cach
ads, and (i) the

inerease of vertical stress 5 m below (i) each lToad: (i) mid point between adjacent lo
center ol rectangle.

Nerive as per Boussinesq’s theory, expression {or vertical stress at any point in a soil mass due to line
load

A concentrated load of 40 kN acts on the surface of a soil. Determine the variation of vertical stress
neath the load upto a depth of 10 m and draw a plot. Also plot the

increment at points dircctly be
id on horizontal planes at depths of 1 mand 2 m upto a

variation of vertical stress increment due to lo:

horizontal distance of 3 m on cither side of center.
The plan of a foundation is shown in figure below. The uniform load intensity on the soil is 50 KN‘m".

Determine the vertical stress increment due to the foundation at a depth of 3 m below point O. Use

Boussinesq influence charts, -1
4m
@)
im
2m

!lvw l ~3Im —#!——-'l m ~l

Derive an expression for active carth pressure in a dry backfill when the eround surface is inclined.

Write short notes on: (i) Active carth pressure. (i) Passive carth pressure, and (1ii) Larth pressure at
rest.

A retaining wall of 6 m height is shown in figure below. (1) Determine total active thrust on the wail if
tension crack develop, (i) Draw the pressure distribution diagram before and after tension cracks. and
(i) Find the location of the point of application of the resultant lateral thrust.

TR, -

4m y=1.77 g/em
¢ =0.16 kg/em”
8 0
y=1.95 ¢/cm Q"/

2m
LN

Draw with neat sketehes the contact pressure distribution below a mat footing.

*The active pressure is the minimum pressure which develops when the wall moves away fron: the

{ill" - explain,
e consolidated drained tests on the soil of Tst layer in figure below yields the following data

| oy | e (N
03 4 - .040
0.4 088

Calenlate the netive carth foree and its location aller the formation of tension crack,

Ist layver

e Cm?

2od layer

m V i : ‘ l‘l\ ‘3) £ ;ln“\ C - “

= S0 : v LT plee Aie e
N e B P e

i R R Rt

Time: 3 Hours

(9]

=
===
=& 3

[

4.00

4.00

4.00

4.00
3.00

3.00
4.00

5.00

NS Y, g )
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SECTION B \‘

>

Q.S@ What is subsurface exploration? Write down the purposes of subsurface exploration in the field of 3.0
Geotechnical Engineering,
(b) How would you decide the depth of exploration and lateral extent of the site investigation? 3.00
¢ () Calculate the corrected SPT number for the data given below. The GWT is located at a depthof 5.5m.  6.00
Given that the dry unit weight of sand from 9 to a depth of 5.5 m is 18 kN/m’, and the saturated unit
weight of sand for depth 5.5 m to 10.5 m is 19.5 kN/m>. The sand is normally consolidated coarse
sand. Use Skempton’s relationship.
Depth (m) 1.5 3.0 4.5 6.0 7.5 9.0 10.5
Neo ) 7 9 8 13 12 14
Q.6 (a) Differentiate between footing and foundation. 1.00
(b) Discuss with neat sketches the nature of bearing capacity failure of soil. 3.00
(¢) How will you modily the bearing capacity equation for various locations of ground water table? 2.00
(d) A square footing is shown in figure below. Use FS = 3, and determine the size of footing. 6.00
450 kN
70 kl‘d-m/.*\l
SN Py AN ?“/ 0
0.5m vy=16 kKN/m’ ¢'=30",¢ =0
T4 OWT ez sz
= = Y= 19 kN/m® ¢/=30% ¢/= 0
0.7m
BxB
~ Q.7 (a) Discuss the various causes of differential settlement. What measures should be taken 1o avoid  3.00
: differential settlement?
(b) What do you understand by disturbed and undisturbed soil samples? How would you collect  3.00
undisturbed sample from field? ) .
() Calculate the consolidation settlement (Primary and Secondary) of the foundation as shown in figure  6.00
below. The clay is normally consolidated. Use the weighted average method 1o calculate the average
increase of effective pressure in the clay fayer. Use C.= 0.0005 and t»/t, = 10000.
F’OO k
AR N ' NN NN
: il
\ 5'x s ]I
S N~ S W T10pef | Sz GWT
10 N Sand Ysat = 120 pef -
10/ Clay Ysar = 110 pef
e €= 1.0, LL = 40%
Q.8 (a) What are the assumptions that are generally made in the analysis of slopes? Describe briefly their  4.00
validity.
(b) Discuss the method for checking the stability of an infinite slope in a cohesionless soil. 4.00
(c) A 40°slope is excavated to a depth of 8 m in a decp layer of saturated clay ( ¢ =70 kN/m?, ¢=0,and 4.00

¥= 19 kN/m"). Determine the factor of safety for the trial failure surface show

F—d4'm
R v, F=102m

95 .
/ / W = 1050 kN
s

nin figure below.
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Heaven’s light is our Guide
__ DEPARTMENT OF €]VIL ENGINEERING 10670
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering THIRD year SIXTH SEMESTER Examination, 2015

CIE 333
Geotechnical Engineering-11
Full Man;k;: 70 Time: 3 Hours
N.B.:- (i) Answer SIX questions, taking THREE from each section.

(ii) Figure in the margin indicates full marks.
(iii) Use separate answer script for each section.
(iv) Assume reasonable value for any data not given.

SECTION-A

A.1(a) What is influence diagram? Enumerate its application. 1 2.67
7 (b) Prove that the vertical pressure due to single concentrated load can be considered 4.00

negligible when horizontal radial distance is equal to twice the depth. £

(¢) A uniformly loaded area is shown in figure. It carries a uniform load of 60 kN/m? at  5.00
ground surface. Find the vertical pressure at point P below 3 m depth using Newmark

solution.
» 4 m N|
?P 1.5m

e tm 1 m 2m
]
| | Srm
— A
0.2(a) Explain the applicability of Newmark’s influence Chart. 1 2.67
(b} Derive expression for vertical stress due to iine load. 2 . 5.00
{c) A circular area is loaded with a uniform load intensity of 80 kN/m? at ground surface. 4.00
. Calculate the vertical pressure at a point P so situated on the vertical line through the centre
of the loaded arca that the area subtends an angle 90° at P. Use Boussinesq Analysis.
.3(a) What are the different types of earth pressure? Give examples. 3.67
(t) “The active earth pressure increases if o dry soil becomes submerged” — explain. 3.00

(c) A retaining wall with a stratified backfill and surcharge is shown in figure below. Draw  5.00
the earth pressure diagram detailing the values at the critical points. Also estimate the
resultant thrust on the wall and its position.

AANNATT > KN/m®

y=16kN/m’, ¢ =30° ¢ = 0

2m

Im = 18 kKN/m’, @ = 12°, ¢ = 15 kKN/m>

Q.4 (a) \A'/ha.l dq you understand by contact pressire? Draw and explain the contact pressure  4.00
distribution below a mat foundation. 1
(b) “In actual design, contact pressure is generally taken as uniform” — justify the 2.67
statement,
(¢) Caleulate the total active earth thrust and jis location frem: ground level following the 5.00
figure below. -S‘

Y G.L.
Y= ISKN/AMY, @ = 10°% ¢ == 15 KN/

AW\

) Te 20ANMY, = 300, ¢
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SECTION-B \
/7 2}5 What is sub-soil exploration? Write down the purposes of sub-soil exploration in the 3.7
field of Geotechnical Engincering? od
What is N-value? Why and when we need to correct the N-value? 1
¢)/ Calculate the corrected standard penetration number using Skempton correction factor. .00
The GWT is located at a depth of 5.5 m and the dry unit weight of sand and saturated

unit weight of sand are {8 kN/m® and 19.5 kN/n’, respectively. ¢

\
Depth (m) 1.5 3.0 4.5 6.0 7.5 9.0 10.5
Neo 5 7 9 8 13 1 12 14
b };ﬂf Discuss with neat sketches the nature of bearing capacity failure of soil. 2 3.60

/tb low will you modify the bearing capacity equation for various lccation of ground 2.67
water table? 2.

A square footing is shown in figure below. Use an ¥5 of 3 and determine the size of the 6.0
/ fOOlmg L( 1 OOK

\
v \ Soh-h

F =TV

4 ft ;
7=1001/it", 9=30%c=0
I =/
3 B x B | oWt

Yo = 120 I0/f, 9 = 30°%, ¢ = 0

. What do you understand by disturbed and undisturbed soil samples? How would you 3.67
= collect undisturbed sample from field?

How would you decide the depth of exploration and the extent of the hering? 3.00
(§) A 40° slope is excavated to a depth of 8 m in a deep layer of saturated clay (¢ =70 5.00

kN/m* and ¢ = 0, y = 19 kN/m®). Determine the facior of safety for the trial failure

surface as shown in figure below.

~J /s

L.‘F_..__*_ﬁ.

eeo din !

% |
~W=105012y/ 8m

PN ~
. }‘“l,,a/

R---mmrmmem e

-

L

. /gqf Discuss the various causes ¢f ditizreniial settfement. What measures shouid be taken to  3.00
avoid differential settlement? 2
Deseribe the salient features of a gcod sub-soil mvestigating reperi. 2.
(¢) A plan of a foundation { m > 2 m is shown in figure below. Estimate (i) Primary
9 cunsoii/d:nion settlement, and (i) secondary consolidation settiernent of the foundation
(Use £ = 0.0005 and t-/t; = {0000). 2

2.67

A

-

) /\i_i“v [T
! Qo = 159 KN/ma® (not
I I SIICSs increase)
1 H .
A | ||
v Wl VT
& o ] -
e SO0, 7= 16 KN/
oM - )
7 numT 7
4 _\__ ce - GWT ol e 15
A m — Qv - } ==
2= DA, Py = 1.8 KNGy =
p————— e -
’]r Nopily censolidated ¢y =
wor 1R L \ = ) N
25m| RN en0s
g U= 00D WNAY? ¢ 032
T ¢, = 0.69

A —CEL W v A 8y —
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Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering THIRD year SIXTIH SEMESTER Examination, 2014

CE 333
Geotechnical Engineering - 11

4

Full Marks: 70 Time: 3 Hours

N.B.: (1) Answer SIX questions, taking THRELE from cach section.
(it) Figure in the margin indicates full marks.

(111) Usc separate answer script lor each section. g
(iv) Assumc reasonable value for any data missing @

SECTION-A

9

Q.1(a)  Describe the uselulness of Newmark’s influence chart, 2.07
(b)  What is Equivalent Point Load Method? Desciibe its limitations. 3.00
(¢) A unitormly loaded area is shown in figure below. It carries a uniform load of 80 kKN/m™at ground  6.00

surface. Find the vertical pressure at point P below Sm of ground surface using Newmark solution.
2m
I.5m
1.5m
7 3m
b _Y_
>
L.5m' 2m "o I
i
Q.2(0)  What is pressure bulb? Mention its signilicance, 3.67 @

(b)Y Prove that, at a given depth, when horizontal radial distance is equal to twice the depth, the  4.00
vertical pressure due 10 single concentrated load can be considered negligible.

(c) A water tank of weight 1000 kN is supported by four legs as shown i figure below. Determine .00
the increase in the vertical stress in the soil below 3m at point P,

z--PG v
I 12111
p{ A

Q.3(a) Compare between Rankin’s theory and Coulomb’s wedge theory for carth pressure, 267
(b) Derive an expression for active thrust against the retaining wall for a backfill using lelomh "3.00

wedge theory.
. A cohesionless soil with a retaining wall is shown in [igure below. Determine (i) Total vertical — 3.00

stress (11) Effective vertical stress (iii) Pore-pressure (iv) Horizontal pressure and (v) Location of
horizomal pressure. Given: Gy = 2,66, ¢ = 0.6 and ¢ = 32°,

XX

1.5m

PR N

2.0m
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Q.4(a) Whatis contact pressure? Draw contact pressure diagram for clayey soil.

Al
~ é‘

(b) Describe the effect of surcharge on clayey soil with cxample.
(€) A retaining wall with stratified backfill and a surch

arge load is shown in figure below. (i) Draw  5.00

D
e ad

Q) 2.67
a00

the carth pressure diagram detailing the contact point (ii) Estimaté the resultant thrust and iis

location.

AAAANN 10 KN/’
A

_ A 3 - o
3.5m B}f =16 kN/m” ¢=28"¢c=(

3m |7 =20KkN/m’ ¢ =12°¢ = 8 kN/m?
C

SECTION-B

What is sub-soil exploration? What are the

What is N-value? Discuss the neeessity of correcting N-valuc.
Calculate the corrected standard
The ground water table is locate
18 kKN/m” and the standard unit weight of sand is 19.5 kN/in’,
—_— —_—
Depth(m) 1.5 3.0 45 60 75 90 10.5

\
Q- purposes ol sub-soil exploration in Geotechnical — 3.00 @
| Lngincering?
@

i

square footing is shown in figure below, Using a factor of safety of 3, determine the size of 600
——the footing.

e

No S 7 9 8 13 12 14

.(@/Discuss the limitations of Terzaghis bearing capacity equation.
Discuss with neat sketches the nature of bearing capacity failure of soil.

445 kN

differential settlement?
How would you decide the depth of exploration and the lateral extent of

(€} A plan of a foundation Im x 2m is shown in ligure below.
settlement ol the foundation,

3.67

penetration number using Liao and Whitman correction factor. 5.00

data depth of 5.5 m. given that the dry unit weight of sand is

1.67
3.00

the boring 2.67
Estimate the consolidation 6.00

%Q%Dmcq various causes of differential settlement. What measures should be taken to avoid — 3.00 @

Q.8

1.0m qo = 150 kKN/m? (Net stress increase)
A A l l Y Y . .
3 Sand y =16 kN/ny ‘
1.5m YARY; L
=i el ------;---.V..-V- GWT
05m |= = Sand ¥ = 115 KNm' = =
0¥ Nm‘nr\liy consolidated clay (
2am ;= 1o KN/ ¢ = 0.8 L = 6,000 kn/m? Ce 0.32C, = 0.09 1, - 0.5 C

Describe the salient featires of good sub-soil investigation repont.

How will you modify th: bearing capacity cquation for various location of water table?
© What do you understand by disturbed and undisturbed soil samples? How would you obtain

3.00
2.00
- 3.67
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Heaven's Lieht is Our Guide
DEPARTMENT OF CIVIL ENGINEFERING
RAISHAHTUNIVERSITY OF ENGINEERING & T1ECHNOLOGY

/" 3.Sc. Engineering Third year Sixth Semester Examination, 2013
: CE 333 L
Geotechnical Engincering-I1
Full marks: 70 l Time: 3 Hours
N.B:- (i)  Answer any SIX questions, taking THREE from cach scction.
(i) Figure in the margin indicate full marks. : !

(ili)  Usc scparate answer script for cach scction.
(iv)  Assume reasonable valuc for any data missing.

SECTION-A
Q.1 (-;l)/i)cl'mv: carth pressure ot rest. Derive an expression for active carth pressure in a dry backlill when the
ground surface is inclined.
Qr)/ A retaining wall of 6 m height is shown in figure below. Determince: j?)"l'olal active thrust on 'lhc
wall if tension cracks develop, @) Drew the pressure distribution diagram before and after tension
cracks. (i) Find the location of the point nl'upplicnliun'ui’|I_|e_ resultant lateral thrust.

y=177 glem’
am  ¢=0.16 kg/rm2

\ y=1.95p/em’ ’
N ¢ - 022 kglem? !

Iﬁ H H H 1 r . Al sy A. .
Ll”'ﬂ(,c) A vertical excavation was made in a clay depesit having 1‘1171![79[(::['.111_ of Z‘I kN/n.w . It caved-in alter
c the digging reached 4 m depth, Assuming 0 = 0, caleulate the magnitude of cohesion.
‘ - v
/'\-q./——"—’\f' ":\,
v ¢ \14—\
(Z{a) ~ What arc the assumptions in Boussinesq s ibrmula for stress distivution in sil?

(v) Whatis an Influence diagram? What is ils use in practice?

ctangulor loaded arca (shaded) is shown in figure below, which carries a load of 100 kPa.
etermine the vertical stress at point ‘P* at a depth of 4m.

Q4 (a) Write down the assumptions that arc made in Rankine’s theory.

(b) Derive the eriteria for maximum active pressure by Coulomb’s theory in cohgsion less soil.
—

(e) Derive an expression for vertical stress helow the centre cf a flexible _circul_n_r_ly loaded area using
Boussinesq cquation. i B . .
v \ ‘ i y

Q. m What are the assumptions used in the solution of settlement using the theory of clasticity?

\\{ Wiat are the causes of difTerential settlement of foundation? Mention the allowable settlement of
various structures. ¢

() How carthquake condition can be incorporated to the Coulomb’s active carth pressure theory?
() A 6m deep cut is to be made in cohesive soil with a slope of 1:1. The soil has C, = 30 KN/,

ST\ o g i . " y .
0, = 10", and y = I8 KN, Find the factor of safety with respeet to cohesion, What will be the
critical height of the slope in this soil?

3.07

5.00

3.00

3.00
3.67
5.00

4.00
5.00

200
2.00

3.67
4.06

- "
c——

oAl

N

e

e

PR

b

e

b S
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SECTION-B N
\ A
Q.5( How would you decide the llL‘]’llh ol exploration and the lateral extent of the site investigation? \"g
\|
1) Discuss standard penetration |L\[ What e the various corrections needed in SPT value? .
| f
qsg @ Describe the salient features of a goad sub-soil investigation report. "\
. The Nea value atadepth of 4.5m for a sandy soil is 10. Determine the soil friction angle, ©°. 1-6"{
\\‘
9,( Aseuss Meyerhols bearing capacity theory? How does it differ from Terzaghi’s theory? 3.67
(0)  Deseribe Skempton’s analy ﬁls lor bearing ¢ .nmul) ofc.ohcsnu soil. 4.00
? () Estimate the nnmcdmlc sclllumnl of a concrele l'oollng I'm X 2m size, founded ata depthof Imina .00
soil with E = 10" \N/m’?, =103 th [ooting is subjected to a pressure of 200 kN/m?. Assume the
footing to be rigid. Given: for L/B =2, 1= 1,29
e gid B=21=172¢ = ‘
o
W\ will you modify the bearing capacity cauation for various locations of water table? 2.00
What do you understand by disturbed and andisturbed samples? How would you obtain undisturbed 3,67
st mlplu from field?
<Guare fvoting is shown in figure below. Using a I'S of 4, determine the size of the footing. 6.09
? S0k
100 b5\ :
AT AT AN T AT T PANY
¥ c=0,9=30%y= 10010
-------- S T A .
c=0,0= 30y, = 12001 A
Sl -
- D
N
L Hai y
<
- %
Vhavare the ditterent types of slope Failur 57 Discuss them briclly with skhetehes. 3.00
How do you find the factor of salety of a finite slope using Bishop™s Simplificd Method of slices? 4.67
(¢) A vertical cutis made through a homogencous soil mass, the properties of which are ¢ = 25 kN/m?, 4.00
% % o0=15"y=16.5kN/m" (i) Using Culmann’s method, determine the sile depth of cut taking
IS = 2.0, (i) Also determine the safe depth using stability charts.
- ———

|
1l
"

LR
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5 : |)|'|'/\RIMINI OF CIVIL ENGINEERING
¥ RAISHATILUNIVERSITY OF ENGINLERING & TECHNOLOGY
WS¢, Bngineering Thicd-year Six Semester Examination, 2012

e 'k \‘\Q“\RCUO\U‘D)J{ " CE 333

f (-'volutlmigl':ll Engincering-11 )
; Fuil marks: 70 " | . Time: 3 Hours
. |
N.I:- (.i.) Answer any SIX questions, taking THREE from cich section. *
- «(i)  Figwre in the margin indicate full marks.

(11)  Use separate answer script for each section.
(iv)  Assume reasonable value for any data missing.

SECTHON-A

-
¢ What are the assumptions used in Bousinésg's formula for stress disteibution i soil? 1.00

l)crivu the equation Tor vertical pressure under aline Toading. 3‘()'7

N ;6(: .uu.,ul.n foundation 3m x 2.25m carries a unilorm load of SO kPa as shown in figure below, 5.00
Simine the vertical stress al ‘A" which is 3m below the ground surface.

'
0D75m * ! - ,l,}
’ 20
: 0.75m :
075m —J . .
L
I'm Im
D)7 erive the expression for a vertical pressure at any given depth at the eentre ol astrip load. 4.00
Q7 I | L _

Discisy brivily the equivalent point Toad method Tor Galoulating the vertical sire s atany given point - A4.00
due o any loaded arca.

The base ol atower co dsts ol equilateal i rners of which the ghree leps af the 3.67
tower 1 snpp.um[ The total weight of the tower is 800 KN which is u|unll\' carried hy all the three
legs. « Tompuic the “acrease in the vertical stress in the soil L.Ill\\.(l ata point 6 m below ong ol the

Iubc ,‘,.__,.4_.@- - - T \ F
5% 2o b
. pu C l)Ll\\LLll Rankine theory and Coulomb’s wedue lhmw s ( et Y 2.67 ;
1. il /

HIession lm active thrust a”ams( the retaining wall for a back il using (nulnmh s wedge 3.00
St HNCTSLAN

—_—
e — o -

~

C Ly

—_

ohuumlus soiPwith a retaining wall is shown in figure below. Determine (D Fotal vertical slgess 6,00

) Tt cTheal stress th Pare pressure (@ IImmn\l.lI pressure @ ocallon ol hml/nnl 1]
,__lT_.,,_
pressure. Given: Gy ™ .00, e = 00,9 =

Gl >

@ Bifferentiate between shallow and decp foundation. Y 2 - 'lB\ Sl 2.00
ey

i Cxplain how consistency ol"t.l.lyt.y soil is related to N-value. 3.00
o) Lol kn|m?

D Whatl is N‘..." Discuss the nu.cssn) ofwm.ullng, N- \.lhlc 3.00
\____,.4____,_.——"—' N
Mention the Tacters that afTeet the N- V'llllL in the held, 3.07 \
\/—'\ —_— T . \ b
SECTION-I \c.—

\ What is \nh soil exploration? What are the purpuses of sub-soil exploration in Geotechnical 3,00
Engineering” !

What is N-value? Discuss the Ill\[‘iUlldn\.\. of Nevalue i n Gu)lu.hlllb.ll Cogincering, 3.67

alentate the correeted standard punln.llmn nmber, The ground water table iy Im.\lul atadepth of - 500
5,501, Giiven that the dey unit weight ofsind from 0104 (Icplh ul’ﬁ Smis 18 N/ and llxc saturied

unit weight of sand for L|)lh Symi 10,50 15 T0 \T\.\T’ln TN~ By

i R
!j i

T O N e
i

N |\ |'_].

)
\
'
1
-k Y IR i

5 -~
a
~

g
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)il"l'crcminlc between Hnite and infinite slopes, ~
A3

.(-hj/'Whal is “tension crack’? Flow docs it alleet (he stability of slopes?
How do you fild the factor ol safety of a finite slope using Swedish cirele method?

J .
What is meant by Inmmiediate .\'('Hlutnwnl’.'

Discuss various causes of differential settlement of Toundation. What mensures should be taken 10

T T ———
avoid dilferentintsemement, .
1
.00

. e S . - . g i
g A tlexibic area in Figure below s 2m x 3min plan and carries a aniformly distributed load of

250 kN/', Estimate the clastic settlement below the center of the Toaded e, sissume (i) 1l -y 1)
=0 and Gy =6y 1)y - 0. -
L
Silty Sand
230 hNm? e Ey= 8600 kN
=0
o ey yvy
' 2mxim
\

__1;._(.‘ U ——
How will you modify the bearing capacity cqu;sli(MMMmblc? 2.00
Vhat do you understand about disturbed and undisturbed samples? How would vou obtain undigturbed — 3.07
Laraple from field? S — T
A square foundation is 4.5 ft x 4.5 11 in plan. Given: Dy =4 1, ¢ = 35, and ¢ = 0. Using a 'S of 3, 600

ACrmine the gross allowable load the foundation could carry.
I O
\4
PZaNS A FAN AN SAN AN
n - s ibm', g 3s° ,
/ <7 GWT < \ =
"""""""""" e —— A S .

i

_ \f'\’g)\' g~ S -\\\
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P d{o’\ o e Enmndering Thivd year Sivth Semester Examims o, 2011 1
// L , CE 333 ‘ y
/ Sl + Geateehnieal Engineering -11 ' i - t
Full marks: | Ti N
wrks: 70 | , Fime: 3 Houry "
N.B:- (1 Answerany SIN questions, 1akipg THREE from cach section. -
' ) Frgure in the margin indicate full marks., ' Ve
(i) Uise separate answer senpt for cach seetion r
(V) Assune reasonable value for uny data missing, [Necessary graphs will be supphed) -
’ !
SECTION-A i 1.
. . il
@@) What s sub-sonl, exploration? Why 15 1 neeessary o dosub-sanl exploration belore sy Civil - 3,00 .
: 1. nuimeering conshructhion”? l
{ “What as N-value? Discuss the importance of N-value i Geotechmeal Engimeering. 3.00 . \
,:‘/ square Tooting is shown in figure below, Using a IS of 6. determine the size of looting. 5.07 ‘
- ‘ 120L | !
o _ 'l
| : . .
C\I ! WZN NP7 AN IZaN)

P -gtll)l)lhfﬂ'" : @0‘\\'& ﬁlc&(lg‘) 1
L B 1

i

-':--"_l_:'-ll-l;;l'l‘- B ’— g° . ‘

pe " b= -
— '

«onop MY

1
3 AR
@ (1)) )xllumh.nc between active and passive carth )IL\\UI«.{ /
(h Jive etiector cohesion in soil is 1o reduce S

2.67 "_\ \
Leaaure Nt J‘} -explain the statcnens, = 0 00 SR I
An unsupported eavation is to be made in a(: 1§ layg) 1My, = 19 kN/m', ¢ = 35 R/m and p = 12, 600 7 &
.lﬁlhﬁmﬁ ol tension crack k l;
/'\ Caleulate the me : e maximum possible upsupported depth { ;
I
l (- Draw the pressur pressure dragram before the oceurrence of crack |l
J Draw the pressure diagram .\llu the Tormation ol crack - i
: 1
: ]
Terentiate between finite and infinie slope S",h'l P
Winte down the applicabihity ol the_following methods 2.00 ‘. ]
; '(llll‘l iy Method ol shees ( yishop's Sunphiticd Method ol shices, m— s
9 8 rive the equanion Tor eritical height ol slope lm fimite slope wiath plane flure surly \u 4.00 \
WG T~ Taay Tor s STaniTity Namber? Wi (v i \.wmr.trm = . ) A0y \
|

What are the causes of (II“LILI“M‘ settlement of Toundation®? Mu\Lmn the .dlnw.\bh_ selile gt ol 2.67 A
nmu SIClures. !
&\\
)

yhatare the .\\\umpuun\ used in the solutions ol settlement using the theory ol ¢clasyicity”?
fexible

AR % 300

ol arca STOWn 0 TiglredToW s Tnx Im in plan and carries a T uniform y Nnhul\.d 1n.ul of 600
210 KN, L\um.\lu the clastic settlement ln hﬁhc weaier of the loaded area, '

(\7 Assume Qll a u Di=0, @ll =Smi ) v ~

i -

—

- ,.—4-—-—"’-‘—'-‘ :

L]
L Srlty Sand '
“ ‘) - N 1
, SHI AN B Eys 8500 KN’ 7
ns - “
1IN R ]
, tvvvyl o v
NITRY hu
|

N
g LT W

’ '
R N % \ oy
CaX N Sl )
: ?)7 e\ T e,
i \ AN : [

Vil T

Scanned by CamScanner



SECTION-B

caplam Newniark's Inluence Chart, How can you determine the vertical stress al any pomt under a
unttormly foaded arca ol any shape using Ne wiark's Inflnence Chart? )
Mention the signtficanee ol pressure bulb.

Deternmune the vertical stress al point A below i_l'l_l__gll e lulluwmt. hum. I'he Toundation given m S.U\

(eure below carries a a uniform load uI )] | 1. N

. R Y

1 m] (
_v_
' 1.Sm
VI
M)Nu“ \\nth neat sketehes the natare ol bearng capacily | Tailure of sojl. 307
2.00

How will ydu modily th h\.:mm. capacily ulmlmn for various locations of water HN\.

: A column lmlnd'll =25" and ¢ - S0 N/ lJ'\mL s .0 oun
ull : determine th

3&

2m

|
v
PZasy PZaS
f 16N RN ' N
S A A I s Zo. A
=" . N D
T " 194 kN )
I fa
Cdown the assumptions that are mad ¢ Rankine Theory, 4 ANy .

‘- Inl an garth retaining_structare show 0 figure belowodetermine the_total active candlr pressure on .00 .
" - . . 0
the wall. Also draw the eart 1 i pressure distribution diagram belore and alter the Tormation ol tersion
! crack. —_ — ——
S I : ‘

77//%? KD

T RN W

& ‘ I; / 2Sm ::q l':‘ilkNr'm' \/E Q

v
_~__9____ (b(ﬂ Y ,?’ \}’

P
N
&\_\

@
N\

T / !
/ c - 20 kl\rm v
é 1.5m s 20 RNMm
/ pul” 3
’//////// Z. . ' y
a ’@4\ G deep cwt “',._O_\JL_“MU‘\L soil with a slope of 121, The soil has €y = 30 KN/, g, ch0O T
. 10" and y = 18 "‘LL‘”‘J the actor olsidely with respect lo u)hulun \'\’h.n. \\';Il be th critical
height ol the slope in this soil? @ .
f‘-—-_—'-—-
What do- vou understand’ about disturbed md undisturbed samples? How would you obtain 3,67
undisturbed samples from ficld? - :
o What s meant-hy N2 When and why should we use No instead of N 00

Caleulate the correeted stapdind penetranon number, The proumd water table s Im ved atadepth of <100
S Given that the dry ammswenehit ol sand trom O Lo o l|L|1|ll ol's ‘hn s IS KN and te saturated
umit werght ol sand Tor I.luplh 5.5muo IU Smos 19,5 kN/m', m \
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F .~ Full Marks

K ) '\\'h;t is sub-soil exploration? What arc the purposes of sub-soil cxploration in geotechnical
/ cngin

\/ - ) '3oomfh
' = 18 KN/, p = 30°
@ 0.7m JC/::]SkNm"? 30",

lo
7XE 77X 77X /X
[ﬂ im y=16.8 kN/m’
...... LN N
' 7= 19.4 KN/m’

LA AN VLN L UL

—~ AL LNGINEERING
NGINEERING & TECHNOLOGY
XTH SEMESTER Examination, 201¢

e

i 6 & CE 333

U\ . /D . Geotechnical Engineering - 11
10 1

"N.B.:

-~

" RAISHAHIUNIVERSITY OF E
/"~ B.S¢ Enginecring THIRD year S1

Time: 3 Hours

(1) Answer SIX nuestions, taking THREE from cach scction. ?

(n) Figure in the margin indicates full marks,
(!n) Use separate answer script for cach scction. @
(iv) Asstme reasonable value for any data missing

SECTION-A \ %

36
cering?
What is N-value? Discuss the importance of N-value in geotechnical engineering.
A square footing of 1.5m x 1.5m is shown in figurc below. Assume that the one-wa
eccentricity e = 0.15m. Determine the allowable bearing capacity of the footing using

e — vy ————m

X IX J'/X X
Sand

1.5m x 1.5in J

Q.L(a), _How carthquakecondition-eanbe-incorporeted to th: Coulomb’s aclive earth pressure theory? 3.67

“Discuss witi neat sketches the nature of beariny vapacity failure in soil. 3.00

A colum fourdation is 3m x 2m in plan. Given; D;iLTm, ¢ =25, and ¢ = 50 kN/m’. Using ~ 5.00
- FS =4, detenmine the net allowable load the foundation could carry.

l Imx2m ] \
%) \What is stamility number? What is its utility in the analysis of stability of slopes? 3.67

(b) What is Taylor's stability chart? Hoyy/do you find the factor of safety of a finjte_slope using—-.5.00
Swedish circle method?

(¢) Decfine the following terms: (i) Newmark's influence chart,

(11) Negative skin friction  3.00
and (iii) Point bearing piles.

.4 What arc¢ the causes of differential scttlement of foundation? Mention the allowable settlement  2.67

of various structurcs.
(b)} Write short notes on: (i) Pressure bulb (i1) Isobar. 1.00

(c)| A fiexibl: arca shown in figure below is 2m x 3m in plan and carrics a uniformly distributed load of  6.00
210 KN/, Fstimate the elastic settlement below the center of the loaded area..

210 kN/m?

L L4

2Zmx3Im

Silly sand E, = §500kN/m?
py =03

y

Assume (i) H=o D=0,
(i) 1=5m D=0
.

)
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LAY e

i

1

L}

R Q.5(a) What are the assumptions in Bousincy's Jonnula for stress distribution in soil?
(b) Derive the equation for vertical pressurce under a line loading.

! (c) A rectangular foundation 3m x 1.5m carries a uniform load of 50 kPe as shown in figure
E belew. Determine the vertical stress at A which is 3m below the ground surface.

.

)r"\

e
lm Im Im
Dcdycc the condjtion for which maximum pressure will generate from a sliding wedge. 307
An infinite slopc\is shown fn figure below. The shear strength parameters at the interface of — 6.20
soil and rock arc a§ ¢ = 18 kN/m’ and ¢ = 25° —

| /-
L ]
\ [ Q.7(a) Dueduce Rankine's active and passive carti pressure cquations, 6 ’:‘.1')0
l [ Differentiate between the general s icer failurc and the iocal shear failure. How the ultimpeey, = .67
, i caring capacity in local shear failu ¢ is determined? -
? ] How the bearing capacity of footing on a layered cohesive soil depositis determined? 200
: (
" .
; Q. Wiat are the conditions where a pil : foundation is more suitable than a shallow foundation? .:_0-)_
: What do you undcrstand about disturbed and undisturbed samples? How would you obtain 07
: undisturbed samplces from ficld? )
() A vectangular wall that has a satirated ciay backfill is shown in figure below. Determing (1 2 E‘___~
manimam depth ol the tensile erck. (i active pressure belore the teastle crack () acuse
i pressuic afler the tensile crack.
)2
SN~ :) X /X e
— Z gmi~.t/ Saturated clay ¥ = 18 kN/m’, e, 1\‘\«
é’ E ¢ =00 kPa
PZ'//(/ \
, \/
| Q_ W
1
.
",
8
. ' Page? 2
) l LT TR T TSIV ] e vy
d) “Undisturbe s re allv removed froms : -
() ndisturbed samples are not usually removed (rom'the samplers in the field” explain, 3.00

Page 20l 2
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/CE (135) CT-G1 on CE3233 Time:20 min

Q.1 Which of the earth pressure coefficients among active, passive and at-rest gives the highest effed 05
on a retaining wall and why? ‘

Q2 Show that a cohesive backfill can be kept unsupported for a height of 46/7\/1\'” ok

Q.3 Asoil has the following properties: c=9 kN/m?, $=20° and y=18 kN/m?. Draw the active and passive 08"’

s (YN By i H . . .y .
¢ Fovnearth pressuie diagram before and after formation of tension cracks if the ground carries a surcharge

3 .
Io.ad of 3kN/m?. Calculate also the magnitude of surcharge, at which the excavation is not possible
without any lateral support. - |

/

Class Test on CE3233 (14s)
Q.1 A retaining wall supports multilayer soil. The upper layer has the soil properties: Hi=3 m, y=16.5 12
kN/m?3, $=30°, c=20 kN/m?. The lower soil has the soil properties: H2=3 m ysar=18.5 kN/m?3, ¢=35°,
c=0 kN/m?2. The soil carries a surcharge of 30 kN/m2. The water table is located at the depth of 3
m from top surface. (i) Draw the earth pressure distribution diagram (i) Find the lateral force on
the wall (iii) The location of the resultant force on the wall.
Q.2 A soil has the following properties: y=18 kN/m?, $=20°, c=10 kN/m?2. Calculate the critical depth of 8
a vertical excavation that can be made in the soil without any lateral support. Also calculate the
value of surcharge for which the soil is critically stable without any support.

( g

Class Test-2 CE3233 FM=20

Q.1 Compute o, at point P, 3 m below GL using
Newmark'’s solution if g=100 kPa.

5m

) 7 3deq | 2m

5m
2m P

2m 3m
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