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Structural Analysis & Design - [
Full Marks: 72 Time: 3 Hours
N.B.:- (i) Answer SIX questions, taking THREE from cach section.
" (ii) Figure in the margin indicates full marks.

(ii1) Use separate answer script for each section.
(iv) Assume reasonable value for any data missing.

SECTTON-A
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: Define influence finc. ~ . F
Oraw influence line diagrams fo m ue to a unit load moves from Bto D and E to

lor the following structure shown below. \“4
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(b)Y For a simple span of 80 R, calculatc@ the mazitnum moment at mid- -span, :md.lhc absolute

maximem moment due to the loading shows in figure below,
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etermine the reactions and bar forces of tie space truss shown in figure below.
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Q.4 Apply gppropricte criteria 10 obtain the maxitum ‘l..nsll:. aad comnsessive Sess in aomember a’
due 1o the moving leads shown in figuie haiow.
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SECTION-B

L4

o, -~

Q.6 Apply appropriate-criteria to determine the pos

ition of moving loads and hence compute the maximum 12,00
shear in the panel 4-5 and the maximum mome;

nt &1 the panel point 3,
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Ice the criteria for maximum stress in the upper chord of truss withour verical, . 3.00

Calealate the maximum stress in the member a, b, c and d of the following truss due to Hys loading, 9.00
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raw influence lings for hanger tension, maximum cable tens;
ollowing suspension bridge shown in figure. Find
is subjected to a unifarm [oad of 6 k/frand 4
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nd stress in the member ‘o’ of the 12.00
Stress in the member ‘a’ if the bridge
13 kips.
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swerany SIX questions, taking THREE from each section.

Figure in the margin indicate full marks. }U»/ W

Full My
Use separate answer scripl for each section.
Assume reasonable value for any data inissing.
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/ ‘S/ " SECTION-A

Q) “The flow in most of the ¢ L-éh:mncl is controlled by gravity effect”
o Classify the follow i:i)ﬁ{n channel flow situations:
1

.

Flow beiow a sluidt gate, (ii) Flow fmnl‘ygalinn canal, (iii) Flow in a sewer,
V,

A& Distinguish between canal, chute and flume. ity distribution in a semi-circular channel of diameter 2R, 6.00

= . . - -
follows the law of & = (y/R )V' in which pAS the distance normal to the surface at which the velocity is u
o L - - ol
\ and U, is the velocity at centre of the semi-cirgle if R, = 2 m and U,=2 m/scc,‘ﬁnd U aand f. ‘thrc U, a

1d /7 indicate usual meaning. Eaoney

Q. Vrite different conditions for critical state of flow. Draw a specific g:_aww curve,zmd_ show the following,' 3.00 =
7 ritical depth, (1)) altemate depth, (iii) sub-critical and siiper critical region. mapry

(®_Show that at critical state of flow discharge is'a maximum for a given specific energy. ‘ 3.00
(9" Applying the momentum principle and the continuity equation to the analysis of a submerged hydraulic jump_ 6.00

vhich occurs at the sluice outlet in a rectangular channel. Prove that y'/),z = fl +2F (1= :7:) where y, is the

submerged depth, y, is height of sluice gdte opmg and y, is the-tail water depth. Fy¥ = :tgy:’. qis the

discharge per unit width of the chanpeh/” . - .
a) Uniform flow cannot occur (i) in a frictidnless chanuel (i) in a-horizontal channel, Explain why? 3.00 Je
»

p: What are (€ factdrs affcting Mznning's roughness ~o-efficient? Discuss bricfly. 4.00 uni
) A lowdam § & high having a boafd liorizontal crest buili with a rectanguiar channel 20 ft wide. Assuming thar a depthf $.00 £t -
of 2.5 ft measured on the crest is the critical depth. Compute the discharge aiid depth of flow v upstream from the dam.

"'DQ-‘L Prove thal the maximum discharge in a circular chaznel zection is 0.95 times the diameter of the channel, 4.00 de s..l’_g
" e o s - .
v.fu Show that best hydraulic Irapezoidai is one half of # hexanon. 3.00

[ ‘Dcsig:l acanal 1o cmf;_gﬂ_n?/scc of clear water through 3.0 mm gravel. (Angle of repose = 31 on a slope 5.0 G-FQ;'
of 107, The cana! is to be trapezoidal in shape having side slope of 2H:1V. The average temperature = 20° C. =

v=10" m*/scc. Given 7. = 0.0485. Use the Shield’s method of analysis.
,(] M {2,_ SECTION B

ﬂum do you mean by hydraulic jump and hydraulic drop? Explain how the hydraulic jumps are formed. 3.00
ﬁlLExplzm dlﬂ'e.'em. types of hydraulic junps depending upoa the value of Froude number of the incoming flow, 3.00
: ?kct:och the ﬁossxble flov: profiles for the fulloiwing ard mention the type of profiles. (i) Profile after the change 6.00
'n bottom slope from steep to mild, (4 Profile in a canal joining twe reservoirs (ii; .
Fnsocam s of am oy ool & o2 j ¢ reservoirs (iii) Profile formed on he

£ _What do you mean by impact of je1? Derive the ¢ uation or id j
) . ‘or the force exg ¢ fluid je iationary
‘- pl:fle when plate is inelined at an angle 0 1o the :cl.q Srored by fluid - S-allD=an flat 400
X~ A je ol'“_wulcr moving with » velozily of 12 m/5 impri
. v\;fu:n sationary. If the vane js moving with a velozity of § s, f;

jet through 120° 6.00

i . i lion? Assum vane to be s metrica
rite down dlll'crcnccs b:lwacn cun!riﬁ.tgal and ru:iprocnling pump e et e I—'l. 2.0
) e - 0
£ What do vou undcﬂlund by the tern "muIl" 14 i p i
: & : [ Istage num ? Ex tﬂln -icarly : di o] p i
Sitar a.mu“!s oo cc!“-ri[“ ’i‘l oy, ' P clear] the dlm.‘mnu. hcmccn a single 3.00

mmror_n the first principl.cs and writing down all steps of calculation, show that theoretic
:Jc |~mp1.l|?_r of a centrifugal pump is Biven by (V/ 4y — V,,lcoscczq:)ll'g where, V, = velogit rn i

o~ = vqw of Now at outlet, u, = peripheral velocity of impieller at oule i \alo at ooty - inlet
st v at outlel, era ) et and impeller angle at outler =

w A centghdual pump s lullp\\'mg charucteristics: nuu-rdimnclrrol'impcllcr‘—'800 mm, width of imn ‘”o. >
ond =100 mm, angle nl'l'unpclk-r vanes at outlet = 40°, e impeller runs 350 rp.‘n and dcli\ru:: Otll)-.':an::'s nl

nder an cflective head n|_35 m. A 500 kW motur g used 1o drive the pump. Determine e Ny
mechanical and overall elficiencies of he pump. As by o o OMetic,

SUME waler Suters the impeller vaney radially at iy inlet
raw a neat sketch of a reciprocating pump, Why is it call :

ptﬂ%\\vha! 15 an air vessel? Explain the function of yi P

al pressure rise through 4 .00

: ! . . essel inreci rug:lljng_pumg. b,
A single acting reciprocating pump, ronning at 60 rpm has g plunger diamceter ol 230 P

mm. The delivery pipe is 100 mm diamelermmd ST 1 long. If the m
find the power required to overcome friction of delivery pipe when;
vessel is fitted at the centre line of the pump.

nm and a stroke ol'500 s
. . . ' 0
Olion 0!' the Pump is simple harmonic,

N0 air vessel js fitted, (M a large air
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Geatechnicnl Engineering-1
Full Marks: 72 Time: 3 Hours

N.B.:- (i) Answer any S1X questions, taking THREE from cach section,

(i) Figure in the margin indicate full marks,
I 7 ( ir

(iii) Use separate answer script for each section.
}\ Assume reasonable value for any data missing.
.
e

SECTION-A

Explain why soils are compacted in the ficld. How is the degree of compaction  3.00
ensured in the field?

Listing the various factors that influence the compaction of soil, show their influence  4.00
with illustrative sketches of compaction curves.
@ A soil in the borrow pit has a water content of 11.7% and the dry density of 16.65  5.00
NF2070 m® of soil is excavaled [rom it and compacted in an embankment ar a
rosity of 0.33, calculate the compacied volume of the embankment that can be
constructed out of this volumne of soil.

Define the terms ‘Comprcssionx-Indcx‘,j‘cocfﬁciem - of consolidation’, and  3.00

C’m@’l ‘coefficient of; compressibility’, and indicate t?hcir units and symbols. )
Define preconsolidation pressure. In what ways in its determination important in'soil ~ 4.00 ¥
}Q engineering practice? jﬂ:
(¢) The soil profile and loading condition are given in the following figure. 5.00

1. How \A\%\ Wil Ve ioken puem A )
2. Wmak S \he  degure of rongaliddion Ap=3ksf

of o A Lhen Wit } .
e R Y o A

GT. _ h

-~ =L v

/
= Sand

- 4‘[
10/ Ca .

Y A
Rock )
Show that at ful] saturation the moisture content is w, = G R 4.00
- Vi =Ny,

re. What are the various terms used to describe  3.00

_sampl and a saturation of 50% when its  s5.00
7saturation s increased to '{5%. sesto 112.7 pef. Determine the void
ratio gnd the specific gravity of this soil, -
Explain the Mohr-Coulomp strength envelope, 3.00
~1b) What are t'hc three standard triaxial shear lests with respect th drainage conditions? :‘00
—=x Explain with reasons the situation for which each test is to be-preferred ' -
(¢)\'For a clean sand, Prove that 0=45Y + 9/2 using Mohr's circle. A failure leston this s
5and shows that Or=11.5 ksf and 0;=3.2 ksfar failure. Find d. ”
-ﬁ—. —

%Ai' - - ' SECTION B

the angle o for this sand,

Q,gr — .
4 g State and explain Darcy's law, Prove thar g; ity i i
ﬂ%ﬁ—&ﬁ seepage velocity. ut discharge velocity s Proportional 1o 4.00

Brielly explain any one method of ficld penmeabili casurement 4 ‘
Find the capllar,v rsc gf walcr—imm&mﬁmclcr Where the 4.30 i
surface tension per uhit length of perimeter js 75dynes/cm ang assun;c for clean .00
glass tube and waltcr, a = 0, ‘ ean

. . e N e - - v o
e v e e - e g o —
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QA(n) What is particle size distribution curve? Write the uses_of_it. Also draw the 4.
51?& diwd"i’(ﬂ [09) qualitative dingram of it and show the g on thg‘gL/c. o )
—(b) Deline plasticity chart. How can vou ascertain whether the soil is _organic or  4.00
_~_p=inorganic from this chart? Explain with sketch, -
I soil profile is shown in figure below, () Calenlate the total pressure, pors water 4,00
k /_Vpressure and effective stress at poins A, B, and C, @ How high should the
groundwater table risc so that the cffective stress at C is 20001b/ft™? Assume 74,
same for both layers, —_—
- =y
A
A b . VN PN SN
12 Dry Sarid e=0.61, Gs=2.66
i B
Lm0 "-E...-.... R S t————]
. L ;
4 Saturated Sand ¢-0.48, Cc=2.66
C
/h"-'
Clay ¥
'
}X‘l(:ﬂ Define consolidation and distinguish belween true’s degree of consolidation and  3.00
3 ﬂa[ !\ average degree of consolidation.
4’9 <(b) Derive the basic differential equation of Tarzaghis consolidation theory with  4.00
- assumptions. -~ -
(g] -A clay layer in the field is 15 ft thick and is drained at the top only. Under a given  3.50
surcharge, the estimated consolidation settlement is 10 inch.
{i) What is the average degree of consolidation for the clay when the
. o~ X < -
settlement i3 3 inch. ,
(i) If the average value of C, for the pressure range is 0.0005 in /sec, how
iong will it take place for 56% consolidation to occur?
(i) Ifthe 13 i clay layer is drained on hoth sides. how long will it t2ke nlace
- for SUW consolidation o sesur T Assume thae factor is 5197 for 30%
coasclidarion.
g Q.8(a) Define flow nets? Wf@ the properties snd applications of flow nets. 4.00
.- _(b) Define the soils consistency limits, .- - 3
=" {7T8)"\The plastic limit of 7561 is 25% and its plasticity index ; -
yae p mit ol a soil 1s 25% and its plasticity index is 8%. Wken the soil is dried 5.00

from its state at plastic limit, the velume change is 25% of its volume at plastic limit

f)}l?lﬂm'lly, the colrrcs%ondmg volume change from the liquid limit 1o dry state is 34%

ot its volume at liquid limit. i inkag R
quid limit. Determine the shrink

age limit and the shrinkagc ratio.
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frull Marks: 72

CE 3115 _
Reinforeed Conerete - 1
Time: 3 Hours

N.B.:- i Answer any SIX questions, taking THREF fiam cach section. N
(i) Figure in the margin indicate full marks, o
i) Use separate answer script for cach sectisn. ,_).‘ )
{iv) Assume reasonable value for any dats missing, R
SECTION-A
O.Mlml is a transformed RC section? Cxphm with reference to cracked and umr'u:k\.d section_ 3.00

(h) A rectangular beam has tie following propertics: b = 12 inch, h = 20 inch, d = 17.5 inch. The beam is ~ 9.00
reinforced with 3#8 bars. If /. = 4000 psi, £, = 60.000 psu.,dnodulm of rupture = 4000 psdealculate
(i) cracking moment of the section and moment on whether the beam has cracked or not for a 30 k-ft
imposed moment. (ii) the stresses in steel and concrele \\hcn the section is subjected to a moment of
fouk fl. (iii) the nonnnal nal moment capacity. P

Qw" ite the sources of uncertainty in the analysis, design and construction of reinforced concrete structures,  3.00

(bY/Design the overhanging beam shown in figure to —(1200+800) pif .00
support a live load of 1200 pif and a dead load of M
800 pif including its self weight using /7, = 3000 e
psi, f» = 50.000 psi. "oy . w20 e
(;;3/(.1) What is the balanced steel ratio p,? Why does the ACI code recommend a maximum steet ratio Iess than py,? 3.00
ib) Compute the stress in the compression stcel and . o 2.5 9.00
ultimate moment for the beam section shown in 245 .
figure below. f - = 5000 psi, f, = 60,000 psi. 15"
4 349
o @0 | - .,.5/;
e —

T ) .

O’@ -Shaw with nzat sketches the following cracks in RC beam and slab. (i)Shear crack, (ii) Flexural cracks, 3.0
b (iii) Bond cracks, -

(b) Design the cantilever beam shown in figure below 9.00

for shear. Assume b = 10 inch, h = 20 inch, d =

17.5 inch, f . = 3 ksi, p= lS%andj;—SOkSI

Follow USD method. Draw longitudinal and cross

section of tne heam i

8
7%6‘&&0

SECTION B
o
%er an expression for flexurg] bond stress. 3.09

“(b) Design a continuous one-way slab for a clear span of 17 ft to & ort j
: alive load of | f. Use f-, =
- 73000 psi, £, = 60.000 psi. Assume the beam width 12 inch. o PP 00 pel. Uz £ =

? ) Mention the differences and advanlages

(b) The T-beam‘and slab syster system of a building are made of beams spaced at § ft wi
25 ft. For the beain Fy= 4.5 inch, &, = 12 inch and jr = 23 inch. The slab j
180 180 psf. sf. Design the beam i/ = 3000 psi and £, = 50,000 psi.

q 1a) Fxpnam lie terim bend. Derive an expression for snaciug of vertical stirrup.

(b)  Design a beam on a 20 fi simple span 1o support 4 DL, = | Kftand LL =

of desinning beams 25 T-beams compared to rectangular beams. 3.00
ith an effective span of 9,09

¢

= (4
utl 5 0o

I S, t S I -
8 kJ” Ass) n".‘ he I:(:[H) 110 9 ““

~ (b2 12> 16 inch, f7. = 4000 psi, and £, = 60,000 psi o~ 12 AC .
(}8([)!.5@“ the stair shown in figure below by WSD method if Jiv

— ’
Jj‘g_. 0,000 psi. ¢ load = 100 pefl £ = 3000 psiand  20q
/ p \
% 72T
Brick 2 ) 12/
wall 2 7z
7 T
1P
% | a
AN
l' 3 /--‘f_
/\/“ N a .
N\ ~~_
Zﬁ N — |
// Page 1 of |
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k/% \g t, f; B.Sc. Engincering THIRT! Year QDY Examination, 2017
CE3
Eunviromipental Bugineering - 1
Tull Marks: 72 . e Time: 3 Hours~
M.B.:- ()}  Answer any SIX questions, taking THREE {rom cach section,
. (i1)  Tigure in the margin indicate full marks.
(i)  Usc separate answer script for cach section.

o’

el e "\.\

(iv)  Assume reasonable value for any 2ata missing.

V"\/ SECTION.A
Q/% What is intake? Write down the considerations for design of’an inrake. +.00
M Write down the desirable quality of pressure pipes in water supply system. 4.00
Explain the canses of corrosion of metal pressure nipes. « 4.00
Q4% Discuss the various forces acting on pipes for water supply. 4.00

y Write down the principle—nr p}inic]c seitling inx water. Discuss the different types of scttling in 4.00
lain sedimentation process.

g

setiling tonk is designed 10 remove spherical particles of_0.80 mm diameter with smciﬁc@

gravity 1.20 from the at 22°C. Determine the reraevai of spherical discrete particies of 0,40 mm
" [ L e— . e o —— e
diameier with specific gravity 1.2 by this tank. Assume idezl settiing conditions
- “-'-_.- N -

e ~

Q4 %\Vriw down the principle of coaguiation. Also write down the factors influencing coaguiation 5.00

d dusage of coagulants. B

; What'is pressure filter? Write down the sdvantages and disadvantages of pressure Slter. 3.00
“Cempare the coniact thnes necessary to obtain 99.99% kill of bacteria i sF under the 4700
& P LT C e T andaom wowal £0 %< ’ k1 T, A z ——
folivwing conditions: () ¥r=e chiorine residual of 0.15 mg/t and | = 7= wer sécond.

Cembired chlorine residuat of 2 mgfi with ¥ = 1.2x10° per seeqad
e

(8) By disoune the vasdous mieihede for the remnvny
{b) Whatisihe difierence hetween unaccounted-for water and nou-revenus water?
Writc down the coniroliing measures of water Josses.

T U of Mangane

L4
o
e

3
2]
3
-
5
&
e ]
'4

n iqp (3
o o

P

SRCTION I3
Q.57 What is environmental engineering? Discuss the objectives of sanitaticn. 3.00

-45F Enumerates and explain briefly the =ssential elements of a wa
the help of neat skeches. ) )

ater supply sysiem for a ity with  5.00

—

=

4P Enumerate the factors to be considered in planning a municipal water s
S —

upply system. . 400

. —
9.’6 g;)) l\_’).f'hat are the vroblems encounterad in the operation and maintenance of PAF? 3.50
iscuss the usefuiness of S§T ¢ /SST unde ditions i of 3
aise sefuiness “ﬁi-._.\!-ﬂd YSST under conditions in the coastal orea of Bangladesh. 4.50
) K:gﬁz Design a straingr for 38 mm diamet rated Ly

of 50 Ipm slot rio. 10
be around 0.61 m/sec

: et tubewell to be operated by a N
strainer having a 45% open area 1o be u:

—
0. 6 handpurap at the rate/~3.00
icd. The entrance velocity sheuld

Q247 Write shorl notes on (Y Tnfiltrati e S
‘ 5 Infiltrution valleries (7 Qe it .
% +bF Ueduce mathcmatiafr( ueen gilleries “ﬂ/bvn“ss (i Areesian wells.

» D(M 150 mm diameter (ubew

-

QmF
&

SR

xpiessiens for vicld of artesian s wel) as ardinary wells,

- 4.50
tGinary 3.0
. . A *
cll preduces G0 ips with a drewdown of 3 m and o circle of‘(ﬂb

ameter, ’ i i i
_ n‘}lt:r.‘ I'hc- static d.epih Of waier 1 the well is 46 m. Calculate the
¥ el the aquifer in which the tubewell is sunk,

mfluence of 120 m iy di
coelTicient of permcabili

Explain the VTR Y
plain the problems in gmundwmcrdcw:!npmcul in

What is the potential for rainwarer ! pment in Bangladesh, 4.00
disadvantages of r'\inw-u-rh‘:‘ :'\::‘;1\;‘ i Do it Bangladesh? Waan arc the advantages and  4.00

¢ wale arvestn . » ¥ K E o : g .
Calculate the rainwat g i Bangladosh?

er available [oy a4 family havin

' 20820 m®; i
whare raintiall ntensity is 2.0 per tcilmzf il L ek iy =
* =V T per year. Asswine a ranoff coefficient of 0.75 .

of Bangladesh,

-
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