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DEPARTMET OF CIVIL ENGINEERING
RAISHAHT UNIVERSITY OF ENGINEERING & TECHNOLOGY
I\ Ne, Bnglneorlng THIRD Year BVEN SEMESTER Examination, 2020

CE 320
Geotechnienl Engineering - 11 .
tll Marks; 72 Time: 3 Hours
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.5(n)  What do you understand by site investigation? What are the different purposes for which site investigation 4.00

are done?

(b) Describe the split-spoon sampler. What is its use? Draw a typical cross-section of split-spoon sampler.

(c) The soil profile is shown i

Fpr .

4.00

n figure below, Compute the corrected SPT value using Skempton’s relationship.  4.00
The soil is overconsolidated coarse sand,

/] s ot e
IO’ 7=|7kam];¢=30°;c=0
S

N
10] | Yo = 19kN/m®; ¢ =35%c=0
10(' Y =18.5 kN/nl3;¢=3oo;c=0
1
loi, Ym=|9|f.Nlm3;¢=30";c_—.(]

Neo=10
Neo=12
Ngo=11

Neo=16

l

a ) .-‘%?

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.mof!ify the b'earing capacity equation for various locations of GWT?
(¢) A square footing is shown in figure below, Use FS = 3, and determine the size of the footing.

500k

100 k-ft
-

6 fi

NN —e

BxB

FaNS

7= 100 I/ ' =32 ¢ =

EJ-?L——GWT

Ysa =120 lb/ﬁ’; ¢v.= 30%c=0

/Q%a) Differentiate between finite and infinite slopes.

(b) How do you find the factor of safety of a finite slope using Bishop’s method of slices?

(c) Differentiate between rigid footing and flexible footing.

(d) Discuss with neat sketches the nature of bearing capacity failure of soil,

Q.8 (a) What are the different types of settlement occur below a foundation? Explain each of them.

2.00
6.00

2.00
5.00
2.00
3.00

3.00

(b) What are ine causes of differemial setliement of foundaiica? Meption (he aliowable sztilemant valves of 300

various structures,

(c¢) Calculate }he primary and secondary consolidation settlement of the foundation as shown in fi gure below. 6.0
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 t2/t = 10000,

250 k
AN RN e o
6 ft
6 x 6 l
? n.—:...-z..--___-f’.aﬂd._-.-‘r.z..l.o.o_llff_l?. _____ .. .GWT
1oft - Sand  yw =120 b/
—— e s cm—
101t Clay s ™ 110 1b/fi3

eo=0.8, LL=40%
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DEPARTMET OF CIVIL ENGINEERING

RAISHAHI UNIVERSITY OF ENGINEERING & TECE NOLOGY
B.Sc. Engineering THIRD Yezr EVEN SEMESTER Enzarination. 2000
Tran nafz £ eering - 1
Full Marks: 72 e L Time: 3 Heury
N8Bz G)  Answer any SIX guestions, 1éking THRYE Gum wach #2005 f

(i) Figure in the margin indicate full mary
(i)  Use separate answer soript for each seagiom
(iv)  Assume remonzble value for 2oy dga missing,

SECTION-A

G.) (a) Briefly discuss, how the following factors affect the roz3 zafet'y: o
(i) Driver's fatigue, (ii) Driver’s impatience ar:d (jii) Driver’s home wiomries ménd
(b) Discuss some well-known traffic mznagement MEasures, ! )
yCzlculaw the running speed, when trave] distance = 90 km, travel time = 70 minutes aod delay
= 15 minutes.

/()?,fﬁ// Write short notes on: ) T
(i) Design hourly volume, (ii) Channelized inters2ction, and (iii) Coﬂmdmm )
(8 Design alighting system, having given the following dzta: (i) Mouriing nengh =9 m (ii) Lamp
size = 7500 lumens, and (iii) CoefTicient of utilization = 0.44 fer ratio of Z. Find the spacing
uired between lighting units to provide an average lux of 5.0.
List the commof'type of (i) Traffic Signs (ii) Parking System s
Mafculauz the traffic density, when traffic voiume = 400 vehicles/r and traffic FPGE“;"' 30
km/hr, VA X
) /).3 (2) Point out some safety measures for reguiating the szfe movemen? of (i) Motor cyclists &
(ii) Pedestrians.
(b) Illustrate the grade separated road intersection. Draw a neat skeich of 2 full clover leaf
intersection with flow. »
(c) List the desirable propertics of aggragates and titumen for road construction.
4‘% Caleulate the theoretical maximum capacity for a traffic lane 3t design speed of 80 km/hr.
QA (a) Explain the rules to determine the upper and luwer values of speed limits for regulation of
mixed traffic,
(b) Anisolated signal with pedestrian indications js to be installed at right-zngled intersection with
Road-1 of 18 m wide and Road-2 of 12 m wide. The peak hourly volume for each lane of Road-
] and Road-2 are 275 PCU and 225 PCU, respectively. The approach speeds are 55 kmph and
40 kmph for Road-1 and Road-2, respectively, Design the timings of traffic and pedestrian
signals on the basis of ‘Pedestrian Crossing Time’.
(c) Briefly discuss the major three detrimental effects of traffic on our surroundings.

SECTION-E

.5 (a) Write short notes on: (i) Traffic, (ii) Transport, (iii) Transportation, and (i) Road user.
(b) What are the different clements of transport? Discuss them briefly.
(c) Explain the necessity and objects of highway planning.

Q.6 (a) Explain with sketches the various factore controiling the alignment of roads.
(b) What are the factors on which the genmetric design of highway depend? Explain briefly.
(¢) Caleulntz the minimum sight distance required to avoid a head-on collision of two cars
approaching from the opposite directions at 80 and 70 kinph. Assume a reaction time of 2.5
seconds, coefficient of frictions of 0.4, and a brake efficiency of 50%, in either case.

m) Write short notes on: (i) Camber, (ii) Kerbs, (iii) Right of way, (ii) Frontage road.

(b) Derive an expression for calculating the O5D on a highway. bad

(c) A valley curve is formed by a descending grade of | in 25 meeting an ascending grade of 1 in
30. Design the length of valley curve to fulfill both comfort condition and headlight sight
distance requirements for a design speed of 80 kmph. Assume allowable rate of change of
centrifugal acceleration = 0.6 m/sec®,

% (a) Derivean expression for finding the SSD 4t |evel and at grades.

(b) Define *Superelevation'? Write down the steps for practical design of superelevation.

(¢) Find the total width of a pavement on a hor; for a new national highway to be
aligned along n ssumc_ruling design speed = 80
kmph, normal pavement widih = ol Tanes = =6m,
coelTicient of friction = 0,15, and maximum value of superelevation = 7%.

<2 ANC maximum value of supereieVen

4.00
1.50
1.50
290

7.00

3.60

4.00
4,00
4.00

4.00
4.00
4.00

4.00
4.00
4.00

4.00
4.00
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RAJISHATT UNIVERSITY OF ENGINEERING & TECHNOLOGY
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Qo CE 3217
Relnforced Concrete - [1 \
Foll marka 72
Nt (1) Amwer any 81X questlons, taking THIREE from each section.

(1) Vigures In tho margln Indlcate full marks,
(1) Uno noparate answer seript for each sectlon.
(Iv) Ansumo rensonable value for any data missing.

SECTION-A
Q.1 () Why are corner relnforcoments provided in two-way slab?

(1) An lsolated cormer alab about Is 12%15 . Deslgn the slab for live load of 125 psf. Use f/ = 3000 psi and
£ 50000 .

Q2 (0)  Wrlte shiort notes on: (1) Short column (1) Slender coluinn (ilt) Tied eolumn amd spiral column
A1) Define stendernens ratlo, *Spiral column can support more louds than tied column' Explain the statement.
(©)  Deslgn n thed column for n flve-storled bullding us shown in figure below using the following in!'onrx'allon:
(1) st thlcknesa = 5% (1) LL on the floor = 100 psf; (lii) $iz¢ of the beam = 12"#18" on both direction;

(IV) £ = 4000 psl and £y =+ 60000 psl, Follow USD method. i g
? Pﬂ_:ﬂ* Mdy
20/
o Po<0" 34 gm
20

-

Q3 Explain the functions of lateral reinforcement used in R.C. column. .
() A column section is shown in figure below. Verify the capacity of the section if 7 =230 k, M, = 1020 k-inch,
M, = 1400 k-inch, £/ =3 ksi, and fy = 60 ksi, Use (i) Reciprocal It.)y method (ii) Brc.rilc/r equation.
! Y

. (s
2.5"——: e 0 ¢ & o “\ 4
5 1
7] 449 e
Sl --------- ]--:....--n-r-!- _____ ..___bx Q"
gl | ® i p o
2.5" o o & o e
L 2 L
25"{-}[ L z 1

Q.4 Design a cantilever retaining wall (upto stability check) as shown in figure below with ¢ = 30°, f= 0.#5,
y = 120 pcf, allowable soil pressure = 8000 psf, £/ = 3 ksi and f; = 50 ksi.

8 gSZG psf
x

17
L4
r Y RN
2.5
r
154 |
DR b e |
3.5 1.5 —55
—
SECTION-B

/5 (a) Define flat slab, List the advantages of flat slab,
(b) Design an interior panel of flat slab 24 ft by 24 fi for a total load of 280 psf including self-weight of slab, Use
f/=3ksiand f, =60 ksi.

Q.6 (a) Describe the guidelines for establishing axes of rotation and yield lines. [
(b) Show that a concentrated load ‘P’ acts on a circular reinforced concrete slab at the center is independent o’/ the
radius ‘r* of that circular slab. Assume the collapse load is *P',

(c) Briefly explain the concept of collapse mechanisim with example. l'i

/

/

Qg,(n) Draw pressure diagram for eccentrically loaded footing. /
(b) A 15-inch concrete wall supports a dead load of |2 kips/ft and a live load of 10 kips/. The allowable bearing
pressure of soil is 4.5 kips/fi? at the level of the bottom of the footing, which is 3.5 ft below grade. Design a

footing for this wall using £ = 4000 psi and £, = 60000 psi. ==

Q.'s/(a) Define foundation, What are the measures to be taken to limit settlement?

(b) Design asquare slab footing to suvport concentric column dead load of 400 kips and live load of 300 kips. The column
size is 20 inch square. Allowable soil bearing pressure is 5000 psf. Given £= 3500 psi and £, = 50000 psi.

/
/

Time: 3 Hours

2.00
10.00

3.00
3.00
6.00

X

et [a0 29 T G (i+6an3

2.00
10.00

12.00

3.00
9.00

4.00
4.00
4.00

2.00
10.00

3.00
9.00
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DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEEKING & TECHNOLOGY
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CE 3213
Structural Analysis & Design -11

-

Full marks: 72

N.B:- () Answer any SIX questions, taking THREE from each section
()  Figures in the margin indicate full marks.
(1) Use separate answer script for each section.
(v)  Asoume reasonable value for any data missing,

Fime: 3 Hours

SECTION-A

Q.1(2) Write down the assumptions made in the
( portal method. ;
(b) Determine the stresses in members a, b and c. Draw shear force and b’"{h‘g moment diaggam for the members AE
and CH as shown in figure below.

SEN
a
10KN a
10 kN -‘/b 1
B \ %
c—
D
E 5m
T AmAm=16m 777
r"7 L

Q2() nt ot

below. Also, locate the position of live load to find the maximum negative moment at that end.
5

Draw qualitative influence line for maximum negative moment at the left end of the span C4-D4 as shown in figure

4
k|

2

7:1';-7' e sl o Sl CCC AN co o
A B Cc n E
(b) Compute the ordinates influence line at center of each span for the moment at C of the continuous beam shown in
figurz below. Also, draw the influence linc diagram. El is constant threughout the length of the boamn.

A B C D
4 2 L
o 4m e m Sm
Q.3 Analyze the building frame shown in figure below using cantilever method. Draw shear force and bending moment
diagrams of all members. Cross sectional area of all columns are shown at the top of each column. A
(Gt (3A) (3A)
1 KN—r 1 %
(LZA) 4m
2kN = = K —¥
d ® 4m
25 kN—§) L%
D H 4 4
m
T T ¥
> 6m A T Sm !
Q.4 Compute the design force and earthquake load at each floor level for the following five story building with the given

data (as per BNBC). Seismic zone coefficient = 0.075, structure importance coefficient = 1.00, response modification
coefficient = 8,00, structural type coefiicient = 0.040, site cocfficient Tor soil characieristics = 1.50, seismic dead load

= 2100 kMN/floor, velocity fo pressire conversion coefficient = 47.2x10%, basic wind speed =155 km/hr, and pressure
coefficient = 1.45.

—

z (meter) Coefficient C, Coefficient Gu
00-4.5 0.368 1.654
6.0 0415 1.592
9.0 0.497 - 1,511
12.0 0.565 1457 -
15.0 0.624 1.418
&
; AL
£ . e
n p——8
i D
® Q¢ 19
7 3 1o
N4 ° h
A | 7.5m] 7.5 '
Elevation /_ = ml

Plan Page 1 of 2
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SECTION-B

i 3 ksi
Q.5 Colculate vertleal defleetion of 'C* and rotatlonal defectlon 'Oy’ for the frame shown below. B = 30x10° ksi,
and 1= 200 In',

= 6 == 6 e — 12 ——

Q.6 Find the position and magnitude of maximum bending moment. Calculate shear force and normal thrust at ‘D"

ot -l

Q.7 Find the vertical deflection of ‘E’ and rotational deflection of member ‘AB’ for (he truss shown bzlow.
Cross-sectional area of ench member is 3 in2 E = 30x10? ksi.

M ‘B
10¢
12/
E
C Dl
sk sk
T T
| | |

Q.8 The pipe bracket shown below, having ZABC, 2CBD, £BDE 90° angle each, and located in horizontal plane,
Find (i) vertical deflection at *E", (ii) rotational deflection of ‘T about DE exis, I = 15 in', E =30 x 10 ksi, and
G = 12000 ksi.

A

Page 2 of 2
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DEPARTMET OF CIVIL, ENGINEERING
RAJSHAHT UNIVERSITY OF ENGINEERING & TRCHNOLOGY
B.Sc. Engineering TITIRD Year EVEN SEMEST £ :xamination, 2020

CE 3221
Hydrology
Full Marks: 72
N.B.:- (i) Answerony SIX questions, taking THREE from each sestion.

Q.1 (a)
(b)

(c)

Q.2An)
Ps
(c)

(d)

(i) Figure In the margin indicate full marks
(i) Use separate answer script for each section
(lv) Assume reasonable value for any data missing,

SECTION-A

What are the basic data required for hydrological stydies? Fxplain *hydrologic equation’,

Describe different correlations of rainfall records with diagram, How can you represent rainfall dsta
graphically?

A semicircle of diameter 20 km with an equilateral triangle of side (m below its dlameter is a clise
approximation o a river basin, The position coordinates nnr 5 ran::gnng ::L':ionrh, il!, C, 1) and Ji locites
within the basin with respeet 10 n coordinate axes system whose #-axls and orign sre eoingident with
diameter and centre of the circle are (5, 5), (-5, 5), (-5, -3), (5, -5) and (0, 0) km respectively, Ifjthe rainfell
record at these raingauges are 85, 92, 77, 80 and 105 mm respectively, determine the sver

depth of
rainfall using Thiessen polygon method,

What is evapotranspiration? Enumerate the factors sffecting evapotranspiration. :

‘A fan-shaped catchment produces greater flood intensity’ - Justify the statemer)t,
How can you determine infiltration by double ring infiltrometer?

Determine the return perlod (recurrence interval T) of a flood, which has a 10% risk of belng flooded
(i) in the next 100 years, and (i) In the next 50 years.

Q13 (n)/ Explain briefly the method of stream gauging by area-velocity methad,

(b)
(©)
(d)

A7)
(b)
(c)

How can you adjust stage-discharge rating curve? Explain with neat skeich.

Distingulsh between MPF and PMP,

The following dala are obtained by stream gauging of a river;
Main gauge staff reading (m): 9.6 9.6
Auxiliary gauge staff reading (m): 932 8.67
Discharge (cumec): 4,50 245

What should be the discharge when the main gauge reads 9.6 und the auxiliary gauge reads 9.02 m,

Write short notes on: (i) Intermittent and perennial sueams, and (if) Isochrones,

Discuss the steps of derivation of unit hydrograph,

The design storm of a water shed has the depths of rainfall of 4.9 and 3.9 ein_for the consecutive | -hr
periods. The 1-hr UG can be approximated by triangle of base 6 hr'With a peak of 100 cuméc occurring
after 2 hr from the beginning. Compute the flood hydrograph assuming an average loss rate of 9 mm/hr and
constant base flow of 10 cumec. What is the arca’al water shed and its coefTiclent of runoff?

SECTION B

' \%’mc *ground water', How much do we depend on ground water? Write down advantages of ground water
over surface water,

(b)
(c)

Qs

(b)
(c)

Q.7 (a)
(b)
(c)

Q.8 (a)
P

(®)
(©)

Explain the movement of ground water and factors affecting the flow of ground water,

Water is fNlowing through a vertical plan2, which width is 3 tiines greater than height. The gradient of
pressure Is 880 m horizontal to 2.20 m vertical, If the discharge llowing through the fine sand is #.50x10"
mY/s and hydrautic conductivity of fine sand is 3 m/day. Find thedimension of the venical plane

Distinguish between: (i) specific yield and specific capacity, and (1) Aquifer and aquiclude.
Write down Dupuit-Forchheimer essumptions for ground wiater movement. Derive steady static discharge

equation for an artesian aquifer.
In an artesian aquifer of 8 m (hick u 10 em diameter well ls pumped at & constant rate of 100 lives/minute,

The shﬁ%#wnd)ﬂgd In two wells located ol 10 m and 50 i distances from the centre of the

well are 3T and 0.05 m respectively. Compute thé TransmisSToTlity and the hydraulic Eonductivity of the
aquifer.
Write short notes on: (1) Advantages ol open wells, (i) $torage co-efficient.

Describe the deslgn of well screen, selection of screen material and design of slot size for deep tubewell.
From analysis of a boring datn for constructing a deep tubewell In RUET, It was found that the coarse sand
layer lies between 120 to 148 1\ from the ground level. If the desired disclarge Is 900 Ipm, diameter of well

Is 18 cm, then find the length of screen and check the entiance velocity for (i) when arteslan squifer, and
(il) when water table aquifer,

Define flood routing. Describe the identification of areas for ground water recharge and quality of source
water,

Classlfy artificlal recharge. Describe most sultalyle recharge method of ground water for Dangladesh,

When 3.68 million m® of water was pumped out from an unconfined aquifer of 6.2 km? areal extent, the
water table was observed to go down by 2,6 m, Wha Is the specific yleld of the aquifer? During » monsoon

Time: 3 Hours

4140
400

AL¥)

104
3.0
34%)
10

340
(Xl
1440
14y

414
.00
5440

4.00

400
400

3.00
5,00

4,00

.00
4,00
§.00

4,00

4.00
4,00

season f the water table of the same aquifer goes up by 10.8 m, what Is the volume of recharge? 9} Qb JN;:"’P

The Fnd

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

