o1 () AIFA @B g ¢

(i) Average daily traffic; (ii) D
capacity; (iv) At grade separation.
() Sight distance f&»

esign hourly volume; (ijj) Highway

ez Minimum Stopping sight distance

calculate 331 13?2 qi
R

. 8% R[{fSiqsy

TR (afes)

(5337 : S SR A Ao aa SO 39 fice
SR GIEI et Zafire = i el

FA-S (IH 3 o Baw =)

31 (%) "nfluence line &2 Influence line-a7 st TTIPTYR 3 T 13420

(¥) Bending Moment-97 &=y influence line @3 bending moment
diagram-<R Wt&7 N4

R
(1) f52 92 >-9 &S beam-«g =T influence line W3 «RefR wm; (i)
A- I =1 cross section @ shear (ii) C C® shear (iii) A 5 bending
moment (iv) C ¢S bending moment @3z (v) B (3 reaction.

25k

1k 4

S'L 20k

T =
o L 107 IO']/ 10’ Y 10” L],
/A /1 /1 4l /1
21 757 fataa Shear @@t Moment-a 5 wiea 394 20

91

Rfse @@ Ground floor @ @=f5 Interior TN 800 (FRR™T®)
S;sslz?:n?ﬁmmlﬁmﬁaﬁﬁcdmmmm,
mfooungmwm@rm.mmﬁmn 0
eyl SR 8
f'c = 3ksi; fy = 45ksi; n = 9 W Safe bearing capacity of soil = 2.5
kips/sq. ft.

FA-
(R ¥ XS A RS G o4re Bow firs 2@
AT G IS W GRS oraR Taa ey
T O
BT mass density (p) 93 = Perameters-® term-9 g™ IFF 73
e (soil) (®) Partially saturated (SL Y00%); () Fully saturated
(S=300%); (1) Fully dry S=0%) e (¥) Submerged | Mg
(F) =T fonfba v B firgw 3 )
(i) Plastic limit; (ii) Liquid limit; (iii) Plasticity Index; (iv) Shrinkage
limit; (v) SPT.
() RS term offt 7@t soil-a@ s EautH) ®
(i) Miosture content; (ii) Porosity @g (iii) Voud ratio.
BT term of ISR e e TR S

M = Weight of Water )
W = Weight of Solid f SOme unit

Scanned by CamScanner




T R =

31

Vs = Volume of Solid
Vm = volume of water [some unit
Va = volume of Air

e = Void ratio.

(%) Pile foundation ™f¥S term negative skin friction AW FF41  ©
(%) f@-o @ awffs piles 4T & 3 factor of safety ATM®T |
Maximum load ffa F%a 39—

(i) *M2efH ¥97 (individeal) ST F1& (act) FC; (i) AMZef awet
e w1 I '

MRS 20.00 m T @@ qn = 90 kn/m? RBR clay-3 TG @ |
AR WoRS data-R & IS T @ |

N N N
/ A\ % A\ A7
0.3m dia g
concrete \ Q
piles N AR o0 o
A7 \ Vg \v
£
S
S
N D mn =
7 7 A\ NS
1.00m ‘] 1.00m
J =

@3B TG M (curve)-7 90 straight T,V @32 VT, bo® R et
fifere TR 1 @7 radius of curve (@@ TFF P RAre Wy PI(V) T <o

f. @] @R T VP @elfB 0o° 1 . S
(¥) et F 5 qmam pavement 9% T @ @R Soifie
AATE W GR @ q
(%) ST OO AGTET A T @ 1T Wt 5 @ pavemen
AP 1 Bfosy WeEE Terren 7oTE el fim I3

(F) A % fFm ¢

(i) Passing sight distance;

(ii) Tack coat 932 prime coat 7 Tt4j Ny,
(iii) CBR; )
(iv) Highway capacity;

(v) Design speed.

do

bR SFREIE
(3) Water bound macadam it *1f5a function Trm W:(‘

(1) Seal coat Gremma ITETER FYA 1

S AR
31 (®) Septic tank 7 sewerage treatment 8 disposal 9% theory IFI= |
(¥) 00 & @A &) GG septic design I T elements i

sketch ST | STATEAT 7FA data assume FF | >
21 Mf softening-@ &1 & & oafs AATS: TS W2 (FHAZ (IR
G5 orafs e 3 a9 Se

©1 (¥) Slow sand <32 Rapid sand filtres T4 R IF—aR o= fan
(i) adaptibility, (i1) rate of filtration, (iii) turbidity removal, (iv)
flexibility 992 (c) sand specification | b
(%) Chlorination &2 Chlorination-93 type 4T S I | Q

ey R[Afsias
TR (dftes)

[ 8337 : 3wle @@ A @-@F 96 SR ATE 89d fite @1 o
G et RS @ IR 1 ATOTS ATHA A AR T
TS AT JCACR 1}

Fy (A 73S avR Tew )

31 BfS WHSTFR (rectangular) AT o (width) = 33”7 =2 w7 ST
(effective depth) = Ya.¢0” | BT @& TS (in one row) 8f6—=2 &
S (4—No. 9 bars) famm (re-inforced) ¥4 ZatR | IM fy = Yo,000 psi.
R fc=8,000 psi W, S ACI @S A Nominal flexural strength

@32 Max % Moment I, TRI 3 fomrzm e =2 )

1 (¥) Influence line-<3 sig@ & fa (sketch) 72 R g ) e¢
() fiee affe 3 w12 rra— exo=>3¢

éo’ ll 20! !
i
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(ii) 'a’ fT"CS Moment 97 Influence line diagram ST |
(i) b’ fqCS Reaction @3 Influence line diagram g |
(%) Beam, Column, Truss 932 Cable €% ¥4 Structural
I ural IRYR IfN
(¥) 3 GRITA Structure B 41 sh R i 2
(ki ot kit ear force @32 Bending moment
pRY

\‘/SKN / SOON.meter \[KN
=N

T <_ 10m 3m 2m—9

z

&sm

o3
(diﬁﬁmmﬁﬁmmwﬁwmn
AT (IR (5 (@R 76 v e )
¥ ¢T#" Geotechnical Engineering

5
(%) fra s M7 edTater (soil properties) 7 frgrs s xe=»

(i) Moisture Content; (ii) Specific Gravity; (i) Unit weight; (iv)
Shearing Resistance; (V) Permeability; (vi) Capilarity.
437 f&

() (i) M52 Compaction T3 Consolidation-<43 TG *11 )
(ii) Compaction 93 Consolidation g FI9 FICS IS TAS 3L
©

Taefs/sRem TATE g
3@ o Frfet Pile foundation ¥ fTasATd <CH? Cast-in-situ pile
@2 Pre-cast pile-«d Ffae/oriRef f& & a1 O3l Fifba @ (e
TfeTs @eTei S BeCATE §E 99T Pile @9 T4 Jeaciige I LIE]
o1 (TR AL (FA (LA I FEA e
TG Terms offa 7@ 37 3

() Ultimate bearing Capacity, Net ultimate bearing Capacity, Safe

.......................... ;a Allowable bearing Capacily.

) TGE bearing capacity factor-of? foe act1 T ) 2 $7% water table-
7 g

faﬂ)W wif5a bearing capacity = o gerTTS wa, SR AR

gcfa FF | 4

(1 SPT FF A7 ue @ WA F¥ Correct FAA ATAEH Az

SpT-«@ val
4

« TR @ (Transportation Engineering)
(%) B TSE (road-way) T Designs speed &S T Yoo o fa. aa

radius of curvawre = ¢oo fIoR, O & Furea super elevation rate ¥

Afza F | & f=0.11.
(u)ﬁrﬂw Term o B ot fagm ¢

(i) Signalling and Inter locking;
(ii) Ballast;

(iii) Points and crossings;
(iv) RfSg oo railway sleepers offt f& f& a3 oTTa AT oo A

sfaaqefaasf & ef T 1

(%) “The importance of roads in a country is comparable to the vein in
the human body”. T TFAI e
(¥) Flexible pavement I Rigid pavement-d Y gEAT IES
QTR & @TAB (&N S AN o
@R feaoa $om B e ¢ axeo=>¢
(¥) Highway Intersection; (¥) California Bearing Ratio; (*f) Sub-grade;
(9) Traffic signals.

Q>><B>
3 =)0

i M’f‘ﬁ—‘tﬁ'@"’{ @ (Environmental Engineering)
(j‘)m “ifia 9« ey IPTERS Forms offt e 36 3991
$-1$% “fifite @M form-a WG ey Rmam 3T oW W,

3 = | ‘13 x=8
2
mﬁgﬂ A @gfea broad catagories & & @ AT
= Aol @ ez SomR R wfie e @
ot o e ooy oo e R v
£ SIEaNe! frone SCt

?ﬁmmmlmwﬂmn) ) o
V+o+8=0
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21 VRSN Element Gifira @3B @196 Bnd (Septic Tank)-@% cross
seclion WA @3¢ AT element-d function & FYT 1 Seo @
TR B septic ok M 7 | ATES dta assume T | @+do=3¢

901 @ St Som B frgw ¢ @X0=3¢

(&) Graon houseeffxt: (2) BOD;, (1) pH valu; (%) Population growth estimate

ey [ ax
CIVIL ENGINEERING-First Paper

(5337 : 3afs @ aen @core 9 SR AT TG fte W | B[
G e s @ R 9fs o s 3 I ans
Wﬁmmﬂmmmmmmmmmd

Goup [-Structure
1. fa-s 9 emfife T Moment distribution A%R5Ts s TR Tz
Shear force <2 bending moment @1ifa e TP WeEm @1 30

6 ton

aA 2ton/m B &

2 T
v

/l 6m

I/
Zm/l Zm/l

3m

oy

2. (a) f6a-39 =S Beam 57 A fA[re B39 deflection A1%a 77 1 So

A hinge 3K/

==
)

EI = 3000 k -fC

127 I/ 107

AN\

K

S AT
(h)fﬁ.oqﬁqﬁsTRussﬁaBﬁwmdcﬂccu ..........................
D 10K
AE = 500 kip
for all.
8 7/

| 4
T 'Y |
3. (a) B@-8 9 emfifs Beam-fB3 3% A, B 6 C ¢® Reaction-@ @32 D
ftS Shear @ moment-«3 Influence line W I | o

A B 'D hinge c E
é o JEom
3[
,l%{
_r 4 / lr I

1 Rt AT 4 A A

(b) f6@-¢ @ &M Truss-9 member 2,b 8 -9 influence line W FF7 >0

6@20= 120 '
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Goup Il—\Vatermlive.;(.) ....................... g
» » SOUrCe Enpinen i ...
4. Dlsguss Various types of surface irrigati;:c;egogl.m"m i
5. Derive the formula for yield of y well, * and their Suilabilily 15
Q=% iogr0 82 54 £
=T lozlo gt Am

Where Q = Yield of well in mé

H, = Depth of well water leve] when pumping

H, = Depth of water level after recuwﬁa:]:r::ﬁ Ius e

A = Cross sectional area of wel] meT.

H = Depth of water leve].
6. What are the components of

Equation for the center 10 ¢

K i | by
L= 2\’v(b-—a-).

a Canal Irrigation § i
I ystem? Derive Dupuiy
enter spacing of circular tile drains. UPUI[};

Where, L= __ Spacing between closed drains,
A= Height of center of the drain Pipe atove the impervious layer in
meter. :
B= Maximum light of water table above the impervious layer in
meters.

K= Darrcy's constant.
V= Rate of discharge per unit area of land surface,

Goup II-Environmental Engineering

7. What are the different stages of water purification? Discuss the process of
disinfections by chlorination in details. 15

8. (a) What are the factors affecting sludge digestion? 15

(b) Discuss the stages of sludge digestion process.

9. For the distribution main of a city water supply, a 30 cm diameter supply
main in required. However, pipes lager than 25 cm dia are rot available
in the market. So it has been decided to lay two parallel mains of same
diameter. Determine the diameter of the parallel mains. 15

qen fAfasn

CIVIL ENGINEERING—Secgnd Paper
[N.B.—The figures in the margin indicate full marks.]
o Secontion A- Structure-40
(Answer any four guestions)

1 D shear and moment diagrams for the members of the frame shown in
raw

. 1
Fig. | : 0

XWH[ 4k/ft

. =
) WgQ 20 Wit

o

N/

' ~

25

2. Determine the bar forces a, b and c of the trass shown in Fig 2 : 10

J/ W
b .
12
—H -
‘e\e@zouzo' H

3. Draw shcar force and bending moment diagram of the Indeterminate
Structure shown in Fig 3. Use Approximate method :
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o D ORGP

E 10 Kt
| 1
16/
‘ ’ 20°
” 20 7 20 - <
~ 7~ T . ~
4. Draw influence lines in the beam shown in Fig. 4 for (i) reaction at A,
(i) shear at C, (iii) moment at B and (iv) moment at C : 10
C
A L&
| _pB
» ’
. 5 % 15 .
xF 3 _ay V7 \/
4 A 7\ A
5.  Calculate maximum deflection for the beam shown in Fig. 5 : 10
Given : E = 30x10° psi
I, =100 in*
1, =200 in*

i L

26 SATHPTA
Section B-Transportation Engineering-30 '
(Answer any two questions)

I. (a) List the names and functions of various Ministries and
Departments/Agencies involved in the management and operation of
roads and railways in Bangladesh. 5
(b) Briefly describc how traffic characteristics influence highway design.
Name different roadway furniture and their purposes. Draw a neat sketch
of a typical roadway cross-section showing various geometric elements.3+4+3=10

2. (a) How does flexible pavement differs from rigid pavement? Give few
usages of PIEV and PCU. When to conduct traffic delay and O-D
studies? 2+3+2=7
(b) Describe how to manage right turning movements al a junction.
Mention few underlying reasons about how oneway and tidal flow
operations enhance roadway capacity. At what circumstances grade-
separated traffic management measures are considered? 3+43+2=8

3. (a) Draw a typical cross-section of a completc railway track system and
label its different essential features. Mention few operational problems of
Bangladesh Railvays (BR). Why point, crossing and interlocking are
used in railway track? 3+3+2=8
(b) Describe the potential benefits of air transportation system. [n your
opinion what are the inherent constraints of air transportation in
Bangladesh? Briefly state the role of civil engineer in air transportation.

2+3+2=7

Section C-30
(Answer any two questions)
1. Express mass density (P) in terms of other parameters of cases of soil (a)
partially saturated (SL 100%); {b) Fully saturated (S = 100%); (c) Fully
dry (s = 0) and (d) Submerged. 15
2. (a) Write short notes on any three : 6
(i) Plastic limit; (ii) Liquid limit; (iii) Plasticity Index; (iv) Shrinkage
limit; (v) SPT.
(b) In soil what is meant by—
(i) Moisture content; (ii) Porosity and (iii) Void ratio?
Show the above terminology in formula when,
M = Weight of Water
W = Weight of Solids
Vs = Volume of Solid
Vm = volume of water[some unit
Va = volume of Air
¢ = Void ratio.
3. (a)Explain the term

some unit

negative skin friction in relation to pile foundation.
3
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....................................... ‘1?@7‘13

(b) A factor of safety of 3 is requireq fan o2 e
) S required for the b LT SO, :
Find the maximum load as determineq by ;_g P of piles shown below. 2. (a) For aunit lo vdraw influence line for the numbered members : 10

(i) the piles acting as individual; 12 Ll
(i) the piles acting as a group.

0.3m dia /€
concrete \

piles - G

1.00m| 1.00m

1.00m l.mﬂ\ ‘
(b) Determine the bar forces for the numbered bars (members) shown in

The E)iles are 20.00 m Jong and are driven in clay having a q, =90 Fig-3. Use suitable assumptions : 10
kn/m-. Assume reasonable values for any necessary additional data. ;

oy [y s

40kN
“FRFTT—AN *g
(5237 : rafs @R AT Q-7 =6 SR v $od fre oo o 3m
g GHTET Al TS @121 57 | oifSs @bt urw 73 3 s
=T AT e 17 | STOIS ST NN AT T S8 R T ] B0KN . 1

Goup I[-Structure

l
l 1. Fig-1 9 emf¥e 16 Moment distribution *1=fte s i Tz

Shearforce @32 Bending moment 12f5@ 73 TR WFA w7 s 20 3m

30k

— S5t 5fc ——8) . 80KN Em— .
B 21 f c 3m

|

20T

IN

8ft
31 on

.\
Yo L o ¥ *lx 4m “‘
TIH70777 90° [

A

VlV£ V{
ﬁ

W e 3. (@ Fig4 @ 3ffs amimifsa ¢ Regre Reaction @@ D Rregs Bending

Moment and Searforce & influence line W= FF+ 10
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O RN

7%;'4 7777 : %@\ ) 7/%

(b) For the truss shown in Fig-5; use the method of virtual work to
determine the vertical deflection at E : 10
E =70 GP, and A = 1200 mm? for each member.

A B LSOKn
i

| c
|

I 2m 2m

Goup II-Water Resource Engineering
(a) Write short notes on : 2x3=6
(i) Optimum utilization of irrigation water; (ii) Net irrigation
requirement; (iii) Importance of duty. :
(b) Show the depth of water stored in root zone in fitting the soil up to

i Fcvd :
field capacity = w meter, where the symbols mean their natural

meaning. 9
(a) Discuss the neccssity and importance of irrigation in Bangladesh. 5
(b) Duscuss various types of surface irrigation and there suitability in

Bangladesh, specify the geographical area. 10
(a) Write down the various types of impuritics, which make the water
unfit for irrigation. 6
(b) What is meant by saline and alkaline s0ils? What precautions would
you adopt to prevent salinity of irrigation land? 9

AT L0

soup IIl-Environmental Engineering .y
Design a low rate trickling filter to treat 6.0 M1/d of sewage of BOD of .

7' ~.
210 mg/I1. The final effluent should be 30 mg/l and organic loading rate ",
is 320g/m*/d. -

8. (a) Describe what is meant by Initial Environment Examination (IEE)
and Environmental Impact Assessment (EIA). 6
(b) Describe how pollution of enviornment can be mitigated during
planning. implementations and use of different projects. 9

9. . (a) Write down the sanitary significance of the following impurities : 9
(i) Arsenic; (ii) Fluride; (iii) Lead.

(b) Define Break Point Chlorination. Draw a sketch to show diffcrent
zones in a Typical Break Point Chlorination. Name the factors
influenceing the Disinfection Process.
ST [{fSras
CIVIL ENGINEERING-Second Paper
[N.B.—The figures in the margin indicate full marks.]
Secontion A- Structure—40
(Answer any two questions)

L. (a) A reinforced concrete beam has a maximum bending moment of
900,000 in-lb. Given data : f, = 20,000 psi, fc = 1350 psi, n=9.22. 10
Assuming that thc beam width is 10 in. determine the required area of the
longitudinal steel reinforcement.

(®) Investigate the necessity of web reinforcement of the beam shown below
: 10

24,00lb 24001
& 6’ 67
i 11
/]\ / 3001 per lin.ft. /’\
The beam has a width of 12 in and an effective depth of 22 in. Assume
allowable concrete stress V. =55 psi.
2. (a) A tied column has to carry a design load of 290,000 Ib of which

concrete will carry 163,000 Ib. Determine the required cross-section of a
square celumn and the size and number of required vertical bars.
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Specification ata : . = 3,000 psi and f, =
(b) A short spirab column has a grogs dia
protecting concrete. The vertica| rei

4000p5i .........................

meter of |g i .. .
nforcement con 18 in, with 2 in of

Specification data : f'. = 3,000 psi, £, = SISts 0f 10 No. 6 bars,
cross-sectional area of No. 6 bar = 0'44y§q.in A Psi, f = 24,000 psi,

Dectermine the allowable column load and
spiral reinforcement.

(a) As per ACI Code, in case of -ve m :
slab are same for Dead _loac_i and Live Io:glt?:: icno;:?,?,zm:ms for design of
efficients for Live load is higher than tha, of Dead | (;) EwE et cog
(b) Design an interior slab panel of 20y o otk oLy
edges with the following particulars o PoRetihy 22 beams on
f'c =3,000 psi; fy = 60,000 psi; LL = 60 psf 15
ACI Design co-efficients for, (i) —ve mo b -
+ vemoments DL = 0.018; LL = 0,027, " 0045 (For LL&DLY; (ii)
Draw a neat sketch for Reinforcement detail,

Section B-Transportation Engincering—-30
(Answer any two questions)
Define Rigid pavement and Flexible pavement Discuss i i
A - Ss in detail the
advantages and disadvantages of both the t of i
to Bangﬁxdesh soil and weather conditions. /PSS of pivement with respect

also the size and pitch of the

Describe the criteria for Highway Design. 15
(a) Why transition curves are provided in Railway Track? Enumerate the
essential requirements of an ideal transition curve. &

(b) Calculate the maximum speed to be provided on a 2° B.G.
transitioned curve. The maxumum sanctioned speed is 96 kmph. [Cant
deficiency = 7S mm)] 8

Section C-Foundation Engineering-30

(Answer any two questions)

When and why pile foundation is considered for consgtruction of
Bridge/tall building? Discuss the merits and demerits of (i) Cast-in-sity
concrete pile; (ii) Pre-cast concrete pile. 15
Write short notes on any five : s15
(a) Plastic limit, LL; (b) Plastic limit, PL; (c) Secondary settlement; (d)
Cassion/well fundation; (e) Co-efficient of permeability; (f) Coffer dam;
(g) Degree of saturation; (h) SPT. )
(a) What are the causes of soil sample disturbance in soil test? Mention
the effects of soil sample disturbance on the engineering properitics 06f
soil. .
(b) Design a square footing to carry a column load of 500 kips with a
factor of safety of 3. The base of the footing will be placed at a depth of
6 ft below the level of surrounding ground. The clay be,nea!h the footing
has an unconfineds compressive stength of 3,000 Ib/ft2. The position of
the water table at great depth. .
f'e = 3,000 psi; f, = 40,000 psi. Assume other data if necessary. 9

o Afias
SATFTA—LAT fF

= .\mm-@mmsﬁw.m.wﬁmmlm
(583 : i\ﬁ%uwmilﬁﬁﬂﬁ @ TR 1 A P e 732 Iw s

HGTAT
mmﬁlmmmmmmmmd

Goup I-Structure
Moment Distribution *r#fets e wfm

io-1 @ ewffs
1. Fig Shear Force <@ Bending Moment @R f5a sifis wro wites
T . 20
oft  ——y<—6ft >
—
o~ | NN
1 90°
6ft
\l 10ft
12K
i -
N\
90° T
\ /
9ft / /T

| 90 °

i

2. (a) Influence line @@ et &3 1 Influence line @3 FCn Fig-2-t5

@¥en s g s maximum negative shear 932 maximum

negative moment JfZ sF7 137 Aufirs 2000 kg per meter SNITSIR
distributed load 5=T5e] T = | -

20m

|
i
o)

N\
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(b) ez 51 e TRUSS @@ A1 fag= 1 Trussed structure AR
stress ffy afits & & assumptions 3f4TS Wﬁf‘s ! :‘:m"m"r‘]:‘h“fi \‘;"
Statically indetcrminate structure 99 fararm assump '|§t8
T srme fAyT )

3. (a) Determine all reaction components ;}nd (.Iraw shear force and bending
moment diagrams for the beam shown in Fig. 3

30K 20K

__T“___ M\
w)
| §>
@
RN

i
6t ‘ 6ft ‘
1

(b) Find the deflection AD in iches and DA in radians by the unit load
method for Fig. 4.

6ft 12ft

/[ oft 1 on

Goup II-Water Resourc
Write short notes on :
0] Root-zone-dcpth; (i1) Willing co-
Delta and Duty; (iv) Cut-offs; (v) Lun
(a) Describe various types of river traj
(b) What is a guide bank or Bell's Bu

¢ Engineering
3x5=15
efficient and Field capacity; (iii)
ching apron.
ning and protection works. 8
nd? Where is it used? Draw a good
7

15

sketch of a guide bank and explain the different arts of |
How the yield of a well is determined? partsof i

(52331 : 2@

: g ™
roup I[I-Environmental Engineerin it diff
(2) Explain the process of coagulation sedimentation. How does it differ
from plain sedimentation? . ell as
(b) State systematically the process of design of branched as wi g
looped network of distribution systems. . . 8
(a) Explain the biological treatment process of sewage. 210
(b) Design a standard filter to treat 8.0 ML/d sewage of BODS o

mg/l. The final effluent should be 30 mg/l and organic loading rate |_5[
320g/m3/day. Assume reasonable data, if nccessary.

. i the
(a) Name some of the factors influencing water consumption. State
ways in which these factors influence water consumption.

(b) Design a rectangular sedimentation tank to treat 24 million litres of

raw water per day. The overflow ratc is 0.5Sm/hr. and the detention (im;
is 3 hours.

wox JFfFas
TEE-RET
T VE @A-EH G S ATE BGA M A | Sl

mmwomimmmW|mmmmc%
B FATAT AR ||

Secontion A- Structure-40
(Answer any two questions)
(a) Describe briefly what are meant by stress design and strength design

. 1
in respect of concrete structures. 25
(b) Why shrinkage stresses are developed in concrete and how they are

1
taken care of?

%
(c) Write briefly why water-cement ratio is 50 important. Also define

workability of concrete. 2%
(d) Briefly describe the failure pattern of an underdesigned and

overdesigned beam.

1

22

(e) Design a rectangular RCC Column (WSD) to carry a load of 150k

from slab and 80k from wall and beam given F'c = 4,000 psi and Fs =

24,000 psi. 10
Also define a slender column.

(a) According to ACI Code for design, the moment co-efficients for live
load is higher than that of Dead load, while for -ve moment co-efficient.
they are the same. Can you explain why? 5
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i * SUPPOTted by || 5+ pgpr

Given conditions are :
F’c = 2,500 Psi 3
Fy = 60,000 Psi

Live load = 55 Psf.

ACI design co-efficients are (j) _.

() the moménn, D G 0T 2‘) u\zc:z)otr;;m = 0.045 (for LL&DL) and
Draw a clean sketch showing rej ent d
(a) An isolated T-beam has the fo i
Flange width = 28"
Thickness = 6
Cast monolithically with the wef, w = 0

-l[)hepth below the slab-bottom = 24~

e beam is reinforced with 6# 10 iven i

Controid of bars is 26” from the lol;a(rysf ﬁ::ctl;lc:’:';iwo e
fc=3000Psi fy=60.000 Ps. ’
Det=rmine the useful moment capacity.
:’bi Investigate the necessity of wef reinforcement of the bcam shown
elow : 6

T

ANNN/ \/\/\/\/\A/Y%(

'
1 ’

TV Y 2

20,000 Ib 20,000 Ib
7! 7! I

OO

\ 325 1b/lin ft T

The beam has a width of 12” and an effective depth of 21”. Assume
allowable concrete stress Ve = 55 Psi.

T ——

.................. Section B-Transportation 1
(Answer any two questions)

ri i as to what are meant by rigid pavement and flexible

g’c:ctr:l;r(:léglcag{)rme on the gdvgxnmges and di'sadvanl;!ges })f these two

types of pavement, keeping in view the sub-soil and climatic condilio;\ss

f h.

?;)Bégé?:e:waimcnancc of roac_is. Briefly describe what are the different

types of maintenance categories. Wh'at are the main shortfalls in the

maintenance planning and nmpl_emen_lauon practices in B’angladcsh? 8

(b) What are the main c!assn_ﬁcauon of the country’s Road network

system? Which organization is responsible for their construction and

maintenance? Why drainage is important for aroad? ' 7

3. (a) Calculate the rate of super-elevation where curve radlys is 170m, g =

0.8 ms/sec2, design speed is 100 km/hr with a side friction factor of

7

0.09. ) ) )
(b) Describe the criteria for design of highway. 8

Section C=Foundation Engineering-30
(Answer any two questions)

(a) What are the main types of soil? How they differ from each other in
respect of their characteristics and behaviour? What is meant by
sensitivity of clay? 6
(b) Why pile foundation is recommended for a civil engineering
structure? What are different types of piles? Describe their use. 9
2. (a) Design a square footing to carry a vertical load (column) of 600 kips.

Factor of safety shall be 3. The base of the footing shall be placed 6’

below the surrounding ground level. The clay material below the footing

has an unconfined compressive strength of 3000 Ib/ft>. Water table

exitsat a great depth.

f'c =3,000 Psi fy = 60,000 Psi

Other data may be assumed.

(b) Name the causes of soil sample disturbance in soil test. What are the

effects of soil sample disturbance on the engineering properties of so0il? 5
3. Write short notes on any six of the following : 2%X6=15

(a) Plastic limit; (b) Plasticity index; (c) Geotextile and its use; (d) Co-

efficient of permeability; (e) Coffer dam and its use; (f) Contiliver

retaining wall; (g) Compaction of soil; (h) Mat foundations; (i) Quick

sand condition.

Scanned by CamScanner




woey fAffas

CIVIL ENGINEERING-FIRST PAPER
ate full marks Answer any two

[N.B.—The figures in the right margin indic

questions from each group.]
Goup I-Structure-40 j
1. (a) Analyze the rigid frame shown in figure 1 (a) by slope dcﬂecno_n
method. Also draw shear force and bending moment diagrams. Elljs

constant for all the members :

15KN/m
B L

c T
N Sr}n
51
77777
A
D
77777

<
< e

(b) Differentiate between cable and arch from the structural point of view.
State and expansion the basic assumptions required for the analysis of

cable.

2. (a) Establish the criteria for developing absolute maximum bending
moment in a girder for a series of moving loads on it. 5
(b) Draw the following influence lines for the structure shown in fig-2
(b) as unit load moves from B to D. 15

(i) Reaction at C; (ii) Shear at E, F; (iii) Moment at E, F; (iv) Shear just
at left of C; (v) Moment at C.

’ 4’

Y

’ 4’
|

| i i flection (in inches)
3. For the continuous beam in fig-3, determine the de i

under the 601b load of the continuous beam :

1=2x10° in*
E =3 x 10° Ibfin?
601b 90Ib

60Ib/fL 301b/ft

I N B RO
- | |

Goup [1-Water Resource Engineering-30
4. (a) What is meant by meandering of rivers? What are its cuases? Explain
different meander parameters with neat sketch. 5
(b) What are the objective and requirements of bank protection? Mention
the causes of bank failure. 5
(c) What is meant by “regime of a river”? Compare briefly silt theories
of Kennedy and Lacey. S
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construction. Also state the suitability of each type. 7

(1) Define consumptive use o T
v T water'?usc of water. OQ ...................................................................... SRR ST
(b) Differentiate between Furrow ireigng: (¢) Why docs ACVBNBC code recommend a relatively smaller value of
Which one is preferred in Banglag Imigation wih sprinkler ire: shear as design shear that occur at a distance 'd’ from the support face? 6
6. (a) What are the causes of Wfter T(S)h and why? €I irrigation. 3. (a) Write down the classification of pre-stressed concrete structures.
adopted for controllin ~.0881n2? Explain in bri 8 Explain any three. ith rei )
(b) Design 2 vesome g&:l:;l?ggmg' in brief the measures (b) Compare pre-stressed concrete with reinforced concrete with respect to
silt factor as 1.0. Use Lac '0 camry a discharge of 50 ¢ 8 serviceability, safetys and econotmy. i, 1 5
valuc for missing data €y's theory for design Assu:::ec' Assume (c) Design a suitable spread footing for 15”% 15” RC column reinforced
; A . v
easonable with W _7? @ under the following condition : 10
Goup III-Envir csis, f, = 60ksi
(2) What are the basic conc(e):[:l;;“al Engineering—Jo PpL = 1005 P = 70%; fc = 3ksi; fy = 60ksi, qa = 1.5 Tsf at 5" below
What factors bring in sufficient co imallv bore sewerage (SBS) system? o i h of footi tioning the rei i
suitability of this system in Banglajiei?l"mg for this System? Explain the Makeia suiisbleal=ich 01 GORMBTHEE torine the renforcement details
(b) “A continuous meth -
i h od wate ; 8 i - tati Engi ing—
Xulermmen[mcthodf‘—Critically dli'scs:spsptlt):c lssta(always better than the Pestes B(AEZ?VZ?E:; :w:)o:uesli':)ﬁlsl)m"mg 30
e e
slo state the basic principles of Hardy-Cross mett:ncdntl: . 7 4. (a) Compare between bitumen and tar as a binding material of flexible
((ja) D_cfxnc potable and palatable water Which 2 or analyzing water flow in a pipq—,cmrh_ 5
(g,)nl;{,gg purposcs"..' What are the basic requirements olflfir:::lzinbe us[cd7 for (b) Write short notes on application of seal coats, prime coats and tack
ow many Kilograms of breachin ¢ g water? coats in the construction of flexible pavement.
b ) . g power with 30% of availabl S
orine W,.u. be required to treat 4 million litres of water wi hi‘ alable (c) A density test was made on a sub-grade with the following results : 5
of 0.5 mg/lit? with a dosage (i) Wt. of wet soil from hole = 2.45 kg;
(a) Explain the biological treatment process of sewage ! {ji) Vilutne oN OIS LELOTEmmD:
(b) Calculate the BOD removal effici EC. . U (iii) Moisure content = 12%;
trickling filter. BOD loading is 7sg:lcnc5:;/for the single stage high rate (iv) Wet density when comp,acted 1.94 gm/cm3
3 - i i ioi & ke :
060, g g/m3/d and re-circulation ratio is (v) OMC = 22%.
8 Determine percent compaction.
5. (a) What is meant by th “Poi ing” i i
ooeT B ) ] y the term “Point and crossing”™ in railway
engineering? How the detailed inspecti i ingi i
CIVIL ENGINEERING-SECOND PAPER our? ) pection ofpoinis and crossng Came‘é
[N.B.—The ﬁgurf-s in lh(; right margin indicate full marks} (b) Mcn(ion_ihe introduction requirements of one-way traffic operation. 4
youp —Structure-ato (c) Slfile with examples the underlying reasons of improving roadway
(Answer any two questions) _ capacity and safety with the introduction of one-way traffic operation
(a} Define §hcar of a beam. Mention the location of critical shear for 6 LAy . 3
failure for simply supported and fixed supported beam from the support - (@) What are the design criteria for rigid pavement design in PCA
centerline. Draw the sketches. 5 eI 4
(b) What is balanced steel ratio? In a well designed RC beam, actual steel (b) Whatis modulus of sub-grade reaction? :
ratio s well below the balanced steel ratio? Why? S (c) Draw and explain the variation of serviceability index (S1) with time.
(c) Design an RC circular spiral column from the given data : 10 4 Wh
Pp. = 180K, Py = 80,; f'c = 3ksi, fy = 60ksi. Use USD method. (d) What are the advantages and drawbacks of cement concrete road? 4
(a) What is corner reinforcement in RC slab? Why and where are they .
used? State the ACI/BNBC specification for such reinforcement. 7 Section C-Foundation Engineering-30
(b) Mention the different types of spread footing generally used in RC 7. (2) Wri (Answer any two questions)
- (a) Write short notes on the following : 2x5=10
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(i) Pile Toundation: (i1) Raft foundation; (.m) Liquefact l-he maximum (enspr(]) and co:;ﬁ:euvu gt} ‘&
Over-consolidated clay; (v) Pore water pressure.. for a soil specimen of concentrated load of 10 tonnes S

(b) The time required to reach 50% C(msohqa:;mdr(;inage candition Wik
3cm thick tested in a consolidometer under single 2 oF 4m thick to T

30 minutes. Determine the time required for the same SOt B
reach the same degree of consilidal?on. if it has double dramugc_‘P‘f‘,h*\ A
8. (a) State the different methods for determining the co:gl |;|e{1l Og 5m
permeability of soil. Explain the factors affecting the Wmhll[yo‘m‘d |
(b) Differentiate between primary consilidation and secondary L
consolidation. Explain the different causes of prgconsolldauon of soil. 7’
9. (a) What is meant by SPT of soil? How is it carried out in field?
Explain the relationship of SPT value with bearing capacity of soil. 8 7%
(b) Define shear strength of soil. Explain the shear characteristics of / 7
cohesive and cohesionless soil. 7
A 3. A proper cantilever beam ABC is fixed at A. on a roller at B and f!'cc at
haald il end C. A concentrated load of 40 KN at mid of AB and a _umel'm
CIVIL ENGINEERING-FIRST PAPER distributed load of 2 KN/m over AB. Another 8 KN load is acting at C.

[N.B.—Figure in the margin indicate fulb marks.]
Section A-Structure-40
(Answer any two questions)

Analyze the beam using the principle of consistent-deformation and
determine the deflection at the free end C.

1. Analyze the frame shown below by thc moment distribution method. 40KN S KN
Draw the bending moment diagram and sketch the deflected shape of the
structure. 20
/" 2KN/m

4 “ Z YM\
l 1=200in* - A N, v C
= : 21 B !
1.5 K/ft = /
[=300in* 1=250in" = F lm ~—>+— 4"‘“_’4_ 2m 4"
1=500in * " Section B-Water Resource Engineering-30
1261 (Answer any two questions)
4. (a) What are the advantages of sprinkler irrigation? Discuss its
20K g
A suitability in Bangladesh. S
an (b) Why the irrigation channel is designed as regime channel? Justify
l your answer. 5
— YersZam (c) 15 cumes of water is delivered to a 34 hecture field for 4 hours. Soil
proving after the irrigation indicates that 0.3 metre of water has been
- sft e A2fE > stored in the root zone. Compute the water application efficiency. S
5. (a) What are the causes of water logging? 3
2. A truss as shown below consists of 8 panels each 3.5 metre long. Find (b) What is meant by “meandering of rivers' and what are its causes? 4
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(¢) The following data pertain 10 2
Maximum discharge = 17000 cume¢

Highest flood level = 288.0m

River bed level =280.0 m

Average diameter of river sand = 0.25 mm.

Design and sketch a guide bank to train the river. ) )

(a) What do you mean by flood management? Describe the different
engineering measures to protect flood prone areas. 6
(b) Discuss the various methods of estimating t
catchment.

(c) Distinguish between ‘Groyne® and ‘Guide Bank’. 3

bridge site of rive

he design flood of a
6

Section C-Environmental Engineering-30

(a) Explain the process of coagulation-sedimentation. Hlow does it differ
from plain scdimentation? 5
(b) Draw a typical chlorination curve and explain the reaction zones.
Explain break-point chlorination.

(c) Calculate the dimension of a rectangular setting tank to treat 120 m3
of water per hour when the overflow rate is 0.75 m/hr and the detention
time is 2 hours. S
(a) Explain the principles of biological waste trcatment processes.
Outline the differences between aerobic oxidation and anacrobic digestion
processes of waste treatment. 7
(b) Describe the working principle of Activated Sludge Process for
sewage treatment. 5
(c) Briefly describe the composition of human body waste. 3
(a) Define per capita consumption of water. What are the factors affecting
per capita consumption of water?

(b) Define the sanitary landfill method of final disposal of solid wastes.
What are the important aspects that need to be considered in the design

and operation of sanitary landfills? o 6
(c) State and explain BOD removal kinctics. 4
oy e

CIVIL ENGINEERING-SECOND PAPER
[N.B.—The figures in the right margin indicate full marks]
Section A-Structure-40
(Answer any two questions)
(a) Explain the different methods for approximate analysis of building
frame subjected to lateral loads. 5
(b) How does the effect of earthquake load differ from wind load when
imposed to structures?

. 3
(c) In designing an interior panel of a flat plate slab with Direct Design

bElcanbl
Method the total static moment in the long direction is found to be 4\g
k-ft. Design the reinforcement for the panel in the column strip.
Consider width of column strip = 10 ft and effective depth = 7.5 in. Usc
f'c = 4 ksi and f'c = 60 ksi. Assume any reasonable data if required. 12
(a) What are diagonal tension cracks in beam? How does the formation of
diagonal cracks cause the redistribution of internal stresses in RC beam“4
(b) Explain strength interaction diagram of RC column. Also state the
necessity of using unsymmetrical reinforcement in RC column. 5
(c) A rectangular RC beam having b = 10 in. h = 22 in, spans 18 ft of
simple support. It is reinforced for flexure with 3 # 8 ¢ bar and is to
carry a servicc DL = 1.3k/ft (excluding self wt.) and service LL = 2.2
Kk/ft. both uniformly distributed along the span. Meterial strengths are :
f'c = 3 ksi and fy = 60 ksi.
(i) What part of the beam to be web reinforced?
(ii) Design the web reinforcement for the beam.
(a) Write down the classification of pre-stressed concrete stuctures.
Explain any two. 5
(b) Compare pre-stressed concrete with reinforced concrete with respect to
serviceability, safety and economy. S
(c) A 15 in brick wall supports a DL = 12 k/ftand LL = 8K/ft. The wall
footing is to be placed at 5-0” below the G. L and qa = 4 ksf is reported
at that level. Design a RC footing using f'c = 3.5 ksi and fy = 60 ksi. 10

Section B-Transportation Engineering-30
(Answer any two questions)
(a) What is right of way? State the factors governing the land width of a

highway. 4
(b) What do you mean by highway allignment? Discuss the factors
controlling the allignment of a highway. . 5
(c) State the objectives of highway planning. Explain briefly the
planning survey for a highway project. 6
(a) State the importance of geometric design of a highway. Briefly
discuss the geometric design elements of a highway. ’ 6
(b) Define the term ‘traffic volume'. Explain the different methods for
carrying out traffic volume studies. 5
(c) What are the common requisite properties of aggregates in highway
construction? 4
(a) What is coning of rails? Why coning of wheels is mainly done. 4
(b) Write the requirements of an ideal sleeper. Write the advantages of
steel sleeper over wooden sleeper. 6

(¢) Draw the cross-section of ballast in railway. Write the function of
ballast. 5
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Section  Qopo T
ection (f‘Fou'ﬂdnlion Engi‘r..-;w' ........................... vy
(a) What do you mean I;S;»:ccii‘:fzy IZO que“““"S; b
(b) Draw a neat diagr. ing 1 passive
ea;h\. : ‘nc:'n diagram showmg the vanaucanh Pressure?
s pressure. O of differen, co-efficient of
2 ol

A clay stratum 5 thick has the initi

" it i i ¥
::g:;;; l(())v:li'::rr:en Hitseare lzda:(r‘;?::g rauho of 1.50 and the
1.44. Determine thaes‘:d PI‘CS_Sl_H’C i fo ll'u: d (h‘e g
‘ co-efficien; o g vmd_ ratio reduces to
e e comprcsslbllity and final
(a) What are the principal objectives of soil !
most common types of in-sjte tests. e

f volume

oration? Write down the

(b) Discuss the effect of water tab] .
; € on the bear;j i i
(c) Wh.al are the different types of raft founda?irci:lg Eapalcyly bl y
for designing a raft foundation. e e et
(2) Explain the various types of piie fo i A
. und:
(b) Write short notes on : P eation. Z
(i) Plasticity index; (ii) Sand drain: (i i i icti i
et ; (i*i) Negative skin friction; (lvé

(¢) A square concrete pile (30 ¢m side) 10 m long is driven i
i g is driven into coarse
sand (r = 18.5 KN/m*, N = 20). Determine the loﬂgcapaci[y of the pile.S

ooy g
CIVIL ENGINEERING-FIRST PAPER
[N.B.—Figure in the margin indicate full marks.]
Section A-Structure-40
(Answer any two questions)
(a) Determine the reaction components and then draw the shear froce and
bending moment diagrams for the beam loaded as shown in Fig. | :

‘ (_'X\ 100kip
o P Hinge 1O0Kip/fft 4

i{ ,‘B c V/\ E

= ‘/ D /\
//%/

LN . L

F
3

2 2ft 2ft
FNEREN.

A

(b) Analyze -
method. "E7 s 54

<
S |
&

B e

4 i 4 ts of the space truss
i he bar forces and reaction Lomponcn
Determine t S € s of

loaded as showns in Fig. 3 :

[

Rey

ay Rb
! 10 7 o 107

(a) Mention the assumptions made in the Portal me!hpd of structural
analysis for frames subjected to lateral loads. Illustrate with sketches. '5
(b} Determine the maximum bendings moments and shear forces in
column ‘CG’ and girder *JK” of the frame subjected to Ia}eral load as
shown in Fig. 4. Also draw the shear force and bending moment

diagrams for these two members. Use Portal method :
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Section B-Water Resource Engineering-:m
1. (a) Name the i (Answer any two questions)
: e important types i ini g
purposes for Wl?ich euch);;)pe i(;ra:ilc:::e ‘;Tammg method and indicate thg
(b). Give a typical plan and sections of a Guide Bank and discuss its
design procedure step by step. 10
(a) Explain the terms : (i) Flood management; (ii) Flood proofing; (iii)
Controlled flooding; and (iv) Design flood. 8
(b) Discuss the advantages and ill-effects of embankment as a measure
for flood management. 7
(a) What is spur? Explain the different types of spur based on their
alignment with neat sketches. 6
(b) Design a concrete lined channel to carry a discharge of 350 cumecs by
a slope of 1 in 5000. The side slopes of the channel are 1.5 : | and
Manning's n value may be taken as 0.014. Assume the limiting velocity
in the channel as 2m/sec. 9
Scction C-Environmental Engineering-30
(a) Explain the mechanism of filtration. :
(b) What are the operational difficulties in Rapid Sand Filter? How can
you overcome those? Explain. 10
(a) Define the following terms : - B 6
(i) Break point chlorination; (ii) Critical settling velocity; (_"lJ A'qul_ff‘fl-jl
(b) What is meant by free available chtorine and corpbmed .nv:u}.: c
chlorine? Explain their mechanism with proper reactions. How these

A =

s acteria .
z(Je).\"D‘;ig‘bc {he functional elements of solid waste management. 6
a S

(b) What are the methods of sanitary land filling of final disposal of
solid waste? Describe.

VS Afstias

CIVIL ENGINEERING-SECOND PAPER
[N.B.—The figures in the right margin indicate full marks]
Section A-Structure—40
(Answer any two questions)

-tangular beam havig b = 12" and d = 22" spans 20’ face to face
g})s}i\n:ﬁ; as?:ipons. It has to carry service d_ead load 1.63 k/ft and service
live load of 3.10 k/ft. both uniformly distributed along the span. Design
the shear reinforcement using # 3 bar as Vcrl_lcal U stirrups. Material
steengthss arc fc = 4000 psi and fy = 60,000 psi.

(b) Define the following terms : 3
Bar cuttoff, Development length and Bond stress.

(c) Writc down the factors influencing development length of bar. 5
(a) Discuss the situations in which each of the following types of
retaining wall is used? Also draw heat sketches of them : 6+3=9
(i) Gravity wall; (i) Cantilever wall and (ii1) Counterfort wail.

(b) Write down the main requirements of ACl code for designing
cantilever retaining wall. 7
(c) Design the stem of a cantilever retaining wall to support a bank of
earth 20ft high. The top of the earth is 10 be level with a surcharge of
500 psf. Given that ¢ 36°, allowable soil bearing capacity = 4 ksf. fc =
3.5 ksi, fy = 60 ksi, y soil = 118 psf and ground water level is 10 ft
below top level of FGL.

(a) When and why does corner reinforcement used in a two way RC
slab? 3
(b) A rectangular slab is simply supported doing all the sides and to be
isotropically reinforced. Determine the ultimate resisting moment ‘'m'’ per
linear foot required just to sustain a udl of "w’ psf. 12

(c) Why spiral column is shorter than tied column? Explain. 5

Section B-Transportation Engineering—30
(Answer any two questions)
(a) Why joints are provided in rigid pavement? What do you mean by
slip form paving? 5
(b) What are the factors affecting structural design of rigid pavement?
Why do we need to blend the aggregates? 5
(c) Explain the following term : ) 5
(i) Apron; (ii) Taxiway; (iii) Runway: (iv) Hanger; (v) Area Traffic
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Control (ATC).
(a) What is meant by gauge of rajl? ; i

Bangladesh Railway? Wguldgyou udii)lc.;lcwo?;:lu:irﬁo::re e o
the country? Why? Bauge throughott
(b) Explain with neat sketche: vari i in rai

divert trains from onc track to asn:)h!;c\r.anous el e rally
(c) Discuss briefly the causes and remedies for creep of rails ;
(a) Plate bearing test was carried out on sub-grade and basc. layers of the
pavement. Plate diameter was adopted 30 cm and thickness of)tl)ase layer
20 cm. The developed pressure at 0.5 cm deflections are | O andyd
kg/cm2 on sub-grade and base-layer respectively. Design pavc;nent for
5443 kg wheel load. Tyre pressure is 6 kg/cm2 for a permissible
deflections of 0.5 cm. 9

(b) Write short notes on : 6

(1) Plash Paint; (ii) Fire Point; (iii) Loss on heating test.

Section C-Foundation Engineering-30
(Answer rny two questions)

(a) Define the followings geotechnical terms : 5
(i) Flow index; (ii) Toughness index; (iii) Liquidity index; (iv) Plasticity
index; (v) Density index.
(b) Mention the basic objectives and specifications for soil compaction. 5
(c) A 27.50 b soil sample has a volume of 0.220 cft, moisture content
of 15.2% and specific gravity of soil solids of 2.67. Compute the bulk
density, dry density, degree of saturation and vold ratio.
(a) What is meant by OCR? Differentiate between OC clay and NC clay.
How will you find the preconsolidation pressure for clay?
(b) Where and why geotextiles are used?
(c) When and why raft foundations are used?
(d) When and why shect pilings are used?
(a) Draw and discuss different types of footings.
(b) Differentiate the following :
{i) Seepage and permeability; (ii) Effective stress and total strees; (iii
Sand pile and sand drain.
(c) When and why pile foundation is more suitables than that of shallow

foundation? 3

cCww Lo

=

@i
CIVIL ENGINEERING
FIRST PAPER
Subject Code : 88]

eI ;ﬂlﬂlﬂimnumu._;

2.

3

I O

Full marks — 100
right margin indicalte full marks.]
Section A— Structure
Marks—40
( Answer any (wo questions)
1. (a) Define stiffness and carryover factor of a structur_al member. Derive
the expression for stiffness and carryover factor of a prismatic beam when

[ N.B. — The figures in the

the far end is fixed. ‘ . -
(b) Analyse the frame shown in Fig I(b) by moment distribution

method. Draw SED & BMD of the frame. 15

A

/]
10KN/n S5m
¥ @1y [ 100kN 7L

D C
1)) U]
1) 10m

B

10m 10m /

/] 2 E 1

(a) Define influence line (IL) diagram of a structure. State its practical
aspects in structural analysis. 4
(b) State Brelau Principle regarding IL diagram. Explain its practical
application. 4
(c) l?raw [L diagram for shear at D of the continuous beam ABC Shown
in Fig 2 (C). Compute the IL ordinates at interval. EI is constant, 12

D
C B "

VAN A 2

07 W 20 W
/I_L % 4 y
71 7 gl

(2) Analyse the following by portal method and draw SFD and BMD. [2
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(b) List the methods avuilable for approximate anlysis of building fram
subjccted to lateral loads. Mention the assumptions required for each
method. 8

Section B— Water Resources Engineering
Marks—40
( Answer any two questions)

(a) Write short notes on :-
(i) Water losses in irrigation canal;
(ii) Berms & counter berms;
(iii) Lining of irrigation canals;
(iv) Balancing depth;
(v) Il effects of irrigation.
(a) What is meant by river training? State the objectives of river
training. . 3
(b) What arc cutoffs and how are they artificially induced? What are the
advantages and disadvantages? 4
(c) Determine the size of a circular tile drain, draining 6 hectares of a
drainage arca if the drainage coefficient is 1.5 cm and grade is 4%

3X5=15

Assume rugosity coefficient for the tile material is 0.013. 8
(a) What is meant by water logging? Explain principal causes and effects
of qater logging in a irrigation canal. 4

(b) Define flood. State the various causes of flood. What is meant by
design flood? 3

(c) Design a regime channel for a discharge of 60 cumecs. Assume silt
factor =1.10. Assume any reasonable value of missing data. 4

_explain the break point chlorination.

Section C— Environmental Engineering
Marks — 30
(Answcr any two quesuons)

. < bri ories
(a) What do you mean by filtration of water? Discuss briefly the the .
of filtration. . . . Also
(b) Draw a tyical chlorination curve and explain the reaction zone 3

” . How

(¢) A slow sand filtration unit is producing 1500 {1\3 o_f wmerlda_yed -
much bleaching powder with 30% available chlorine will be required P!
day to treat this water with a chlorine does of 0,.5 mg/L - s
(a) What are the main types of water distribution networks? State -
relative advantages and disadvantages. . , i %
(b) How can water demand of a community be estimated? Explfu. i
(c) Mention step procedure to calculate the flow of water in 2 looe!
network Using Hardy Cross Method. i
(a) Discuss the types of sewer. )
() A 15 sewer with in=0.015is laid on a slope of 0.018. What is the
discharge and velocity of (he”sewer when flowing (i) half full and (ii)
when the depth of flow is 5.0 .
(c) Define the functional elements of waste management . State the effect
of solid waste management.

Rryat .

CIVIL ENGINEERING
Second PAPER
Subject Code : 882
Time Allowed — 3 hours
Full marks — 100

[ N.B. — The figures in the right margin indicalte full marks.)

Section A— Structure
Marks—40
( Answer any Lwo questions)
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marks
(a) What are the criteria that required to the design of tall buildings?
Explain them with their requirements for lhf: samc. o ‘
(b) What arc the different methods nvallab!g for scismic design of
reinforced structures? Write down the suitability of different methods
according to BNBC.
(¢) List the methods available for the design of flat plate/slab. Sm.tc the
restrictions for the use of direct design method in flar plate/slab design.
(d) Mention the strenght reduction factors ((p) for the followings (i)
flexure; (i) shear; (iii) torsion; (iv) spiral column Also state the reasons
for variation of the above mentiones ((p) values.
(€) What are the various structural forms of tall buildings? Explan the
assumpins made in analysing by factor method.
(f) "Concrete of substantially higher compressive strength and higher
strength of stcel should be used for prestressed concree construction”
Justify the statement.
(2) (i) What do you mean by preliminary and final design of prestressed
concrete flexural member?

M
(ii) How Mgl‘ ratio influences the flexural design of a prestressed

concrete structural element?

(h) Waht is partial prestressing? How can it be done? State the
advantages and disadvantages of partial prestressing of prestressed
corncrete structures.

(i) What do you mean by inflection point? Write down the assumptions
needed for analysing of building frame subjected to vertical load.

A conecte floor system consists of parallel T-beam spaced 1Oft on centers
and spanning 32ft between supports. the 6 inch thick slab is poured
monolithically with T-bcam webs having width bw = 14 inch and total
depth measured from the top of the slab of h = 28 inch. In addition to its
own weight, each T-beam must carry a superimposed dead load of 50 psf
and service live load of 225 psf. Material strength fy = 60 ksi and fc =3

ksi. Determine the required tensile stecl area and needed reoars for a tycial
member. 20
(a) What is lap splices? What are the ACL code requirements for : 4 + 6
=10

(i) Lap splices in tension;

(ii) Compression splices;

(ii1) Colu’mn splices. ,

(b) A 15 long and 10 wide uniformly loaded slab is simply supported
along two short sides; the long sides arc unsupported. The slab thickness

p——n v s

e T
is8 with #5 (P bar spaced 6” de as main flexural steel. Calculate the

: . ’ )
maximum uniformly load that the slab cun carry. Given fc = 4 ksi and
fy = 60 ksi.

Section B— Transportation Engineering
Marks—30
(Answer any two questions)

(a) Write down the function of Ballast in a railway track. . 4 )
(b) Define Yard. Discuss the important points needs to be considered in
designing Marshalling Yard. 5
(c) Design the rate of super elevation for a curve of radius 400 m and
speed of 80km./h. Also cheek the co-efficent of lateral frictions. 6

Answer any three from the following questions :- 5X3=15

(a) What is transportation system? What are its various functional
elements? Explain.

(b) What do you mean DHV? Discuss with neat sketch. What are the
specifications of this for urban area?

(c) What are the various types of regulatory speeds? Explain them with
neat sketch.

(d) Where and why is runway number to be provided? put the runway
number for the

Fig. 1:
(e) How can it be differentiated between "apron” and "taxiway"? Explain
them with neat sketch.

(a) Write down the advantages and disadvantages of rotary intersection.

(b) Define the following :- t
(i) Overtaking sight distance:

(it) Transition curve;

(iii) Rigid pavement.

(c) Write short notes on : 3
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(i1) Loss on ignition. (2) How would you determine the time-settlement curve in the field?
(;) Explain the suitability of various types of spread footing in reinforced
Section C— Foundation Engincering concrete construction- )
Marks —30 3. (a) Dcfine the following :- 5
(Answer any two questions) (i) OCR;

(ii) Effective stress;
(ii1) Sheet pi‘le;
(iv) Density index;
/) Overburden pressure. .
83; Draw and discuss different types of footing. 3

(c) The day density of a sand with porosity of 0.381 is 1600kg/m3. Find
the void ratio of the soil and the specific gravity of the soil solids. 5

1. (a) A continuous footing is shown in the figure below. Using Terzaghi's
bearing capacity factors, determine the gross allowable load per unit area *
(qau) that the footing can carry :

VT —

TV [AYAT

,<¥ B=25 _g| Factorof safety =4

(b) Discuss the factors affecting the ficld compaction. 3
(c) Write short notes on :- 6
(1) Optimum moisture content and field moisture content;
(i) Plasticity Index and Liquidity Index;
(iii) Seepage and permeability.
| : 2. Answer any five questions from the following - - 5X3=15

(a) What is the basic principle of tri-axial test? Explain its practical
significance with neat sketch.

(b) What are the uses of plate load test? Discuss its limitations.

(c) What is meant by percent compactior? What are its practical
applicaticn? r LR s
(d) What is zero air void line? Why does it not pass through the point of s
maximum dry density (MDD)? Explain.

(e) What is quick sand? What are the chracteristics of quick sand
condition?

(f) What are the various types of piles according to the method of
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[N.B- the figures in the right margin indicate full marks.]

Section A- Structure
(Answer any two questions)
Marks-40
Marks
For the continuous beam in Fig-1, determine the deflection (in inches)
under the 100ib load of the continuous beam. Given that I = 2x105jnd
and E = 30x106 jb/in2 20

\on 0 b 901 S0 o/t

|/ |
W‘m%

afe 10 4f 4 4ft
Fig - 1
2. (a) Define influence line. Why it i important in bridge desin? S
(b) Draw the influence line for the members indicated of a paratlel chords
truss as shown in Fig. 2(b) when unit load moves from I0 o 16

dm

h |4 A A W g \&
G n = Ik
Fig - 2 (b)
31 (a) Distinguish between :- 6

(i) h20 and H20 S 16 loading;
(ii) Wheel loading and fane loading;
(ii) Diapharin and Girder.

(b) Analyze the rigid frame as shown in Fig 3(b) by force method.
14

e

s fffign

100 kKN
21

50 KN

i

3.5m I 3 5m l
Fig- 2 (b)

Section B- Water Resoures Engineering
(Answer any two questions)

Marks-30 . .
(a) What is meant by “regime of a river'? Compare briefly Silt theories
of Kennedy and Lacey. 7
(b) Design a regime channel to carry a discharge of 66 wmec . Assume
silt factor as 1.10. Use Lacey's theory for design. Also assume
reasonable value for any missing data.
(a) Explain the terms :- 8
(1) Controlled flooding;
(ii) Flood management;
(iii) Root zone depth;
(iv) Flood proofing.
(b) Discuss the advan
for flood management.
(a) Dfine consumptive use of
consumptive use of water?
(b) Differentiate betw, 2
Which one is preferred in Bangladesh and why?

(c) Name the important types of river training method and indicate the
S

tages and ill-effects of embankment as a measure

water. What are the factors affecting
5

een Furrow irrigation and Sprinkler irrigation.
5

purpose for which each type is adopted.

Section C- Environm

ental Engineering
(Answer any tw,

© questions)
—— Marks - 30

a at do S isinfection’ i i

désmrec[i(m'you understand by disinfection? Dcsc;nbc vanious methods of
(b) Distinguish between:-

(1) Primary clarifier angq secondary clarj fier;
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) S!ruclur:~30
(Answer any Ty of the Following questions Q.16
i -16t0Q. 13)

16 ((;3 \Ihaldl> YOU mean by "Passive eqpypy pressure™ Marks
} Properties uquo:l layer are ¢ = 15 kKN/m2, g = 300
= 2.7. Determine the shear strength of the soil alg s =0<6.and
plancata depth of S m in sojl layer, ir: Hei horizontal
(i) Water table js at the ground surl: : i
ace g i !
depthof 3 m from the ground surl'm:\:.c ) et able is at 2

(€)  Virite short note on Pile foundation and Mart foundatig
n.

7

17. (@) The following results were obtained from (rj
tests on a normally consolidated clay, Plot th,
m terms of tolal and elfective Stresses. Dete,
and angle of interna) friction,

Sample No  Ce Pressure Deviation

63 kN/m? Stress, d

-axial COmpression 7
© strengih envelope
fmine the cohesion

Pore-water
Pressure
kN/m2 kN/m2
50 180 20
B 100 320 50
3 150 450 70

(b) Define following terms (i) Cohesive soil (i) Angle of internal 8
friction (iii) Compression index (iv) Pre-consolidation pressure.,
18. A layer of clay 2.0 m thick is subjected to a loading of 0.5 kg/cm2. 15
After one year loading the average consolidation is 50%. The layer has
double drainage ;
() What is the co-efficient of consolidation?
(#) If the co-efficient of permeability is 3 mmlyr, what is the settlement
after one year?
(iii) How much time will the layer takes to reach 90% consolidation?
assume T,,2 =0.848.

T =Sy B2S

Subject Code : 831
Time - 4 hours
Full Marks-200

B Tl AT AT (U T GG ST TS 20 1 wra Gosfaner wrrarey
fa2 ';@@;}mm:mmmwﬂmmmmmn
RS

o)

Part-1
Structure-40
(Answer any Two of the following questions Q. | 1o QY
’ Marks
5X2=10

I. (a) Explaintheterms: -
(i) Distribution factor (ii) Carr%' over lactor ‘
(iii) Shear equations (iv) Rotation t'ac(or.(y) Fixed Beam
(b) Using virtual work, compute the deflection S.B and the slope 10
Qjp at the tip of the uniformly loaded cantilever beam 2s
shown in the following figure (1b)
x

g w <
A 8 (ElCenstant)
L
V\j

r

Fig. Ib

2. Determine the joint moments of the frame given in the following figure- 20

(2). Assume all members to have identical cross-section. Hence draw the
bending moment diagram (BMD).

aser 0

| 1 sm e C
-

—
A

" ‘ -

Fig:2

3. Analyze the frame shown in the following figure (3). 20

B

Fig:3
[Please turn over]
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(b)

9. (a)
),
10. (@) .
(b)

©.

1. (a)

(b)

12. (a)
(b)

and a calculated dead load of 1.05 kip/ft on an 18 ft. Simple span is
limited in cross section for architectural reason to 10 inch widih and
20 nch total depth. If fy = 60.000 psi and fc = 4000 psi. Estimate the
stee] requirement.

An I-shaped beam is pre-stressed with Aps = 1050 mm? as prestress-
ing steel with an effective stress fsc of 1950 MPa. Material proper-
tise are : fpu = 2000 MPa. Fc = 49 Mpa. Find the Ullnnatu resisting
moment of the section following ACI code. Use the section given in
fig (gb). A S §

[ - '
- 1000 mm o P
120 mm 'Y A

lSOmmi_[ - (9
fo—360 mm ——| '

Fig. 8 (b) for question 8(b)

Comparf: Rmxd Pavcmén[ wx(h chlble l’avemem Define Prime
Coat. Tack Coat and Seal Coat Y s 8
Whax are dlﬁ'crem factors mﬂuencmg Air Trivel Demand?

“What are,lhe dlfferem pointsithat has to be considered in selecting a
railway <mt|0ns".j\ curve of 6° is situated on a B.G. Line and a train
wuh dtotal wei Lht of IZOO lons is passing over it. Calculate the curve

. reusunce" “.«

Deﬁne passenger load factor (PLF). Calculate the PLF with follow-
ing data: 5 Hl“hlPCf day; Seat Capacity = 100 Passengers; Average
distance tmvelled per flight = 250 km; and average passengers per
“ flight'= 68

What are the common requisites properties of aggregates in highway

construction? 4
What are principal objectives of soil exploration? What are common
safety measures that should be taken during soil exavation. 8
Find the center of the critical circle for = 75°, H = 60ft and D = 18
ft and toe circle falure. 5
Show with diagram the different modes of slope failure. 6
Estimate F for a slope having H = 20m, D = 4m. B=258=19
KN/m3, Cu = 50 Kpa. 4

—_

care faa A
A closed ended steel pipe. 30 cm in diameter and 20m ]ong‘is drivr:n
10 a sand deposit with cut-off at ground level. Tpe dePth wisc varia-
tions of N and @ values is given in the following Fig. 12 (c). The
water table is 3m below gr;und level. Compute the ultimate load
capacity of the pite based on soil support using N value.

(m) N (Blows/30cm)— 10 20 30 '. P
0 =
2 N=35
3 ""% ------ 27.6 kN/rd f-- e
Skin friction N
17 N=16 «* &
39 KN/m? T
N=22 ¥

25 2%
Variation of N and @ with depth. .

-

Fig. 12 (c) for question 12 (c) P )1
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a)

(<)

(a)

(b

()

()

(a)
(b)

(@)
)

(a)
(b)
(c)

Structurc-.’,

(Answer any Two of the fo lowinQ

Questiong Q4100 6)
Explain the fnllownng terms

Compute the depth ang

I i !rcqucncy
CErtain €rop with the follo

wing G of irrigation required for 5
Root zonc depth - 95 ¢y

Ficld capacity - 289,

Wilting point - 14%

Apparent specific gravity of soi] = 1.3

Cons_umptive use of water for the Biven crop = |5 ram/day
Efficiency of irrigation = 709,

Dcrive.a relalionship between duty, base and delta. Explain with a
neat diagram how docs duty differs from that at the head of a
water course and that at the head of a Canal bringing water 10 the

water course,
Design a surface drainage channel in non-alluvial soil to carry a
discharge of 12 mYs with a velocity of 1-0 m/s. Assume side_
slopes 0'5 2 I bed slope 136000 and Manninz's n = 00225

State the necessily of drammage. Discuss briefly some of the
important ficld invesiigations necessary for drainage works.

Structure-30
(Answer any Two of the following questicns Q71Q.9)

Describe the elements of walcr supply system.
The total population of an arca was 7000 in 2015.

(i) Estimaie the population of” the area for the year 2020 -

(considering annual growth rate 1%). . )
(i) Determine the amount of water required for firc fighting for
the same area in 2025,

Explain the biological treatment processes of sewage,
Calculate the BOD removal efficiency for the single high rate

trickling filiers. BOD loading is 750 g/m¥d and re-circulation

ratio is 0-70.

What are the requirements of materials used in sewer pipes?

Why circular section is commonly used in sewer?

Describe bricfly quality of water in physical, chemical and
biological vicws.

Marks

IX2=¢

<~ e

[

13.

(b)

(a)
(b)

(a)
(b)
(©

@)
(b)

(c)

Part-il
Stiructure-40
(Answer any Two of the following questions Q. 1910 Q. 12)

What do you mean by “balanced stecl ratio™ Prove that the
balanced steel ratio of a singly rectangular beam is given by
)  ['c 87000

o= 0950 T S 4y
What do you mean by "Onc way™ and “Two way™ slab? What yre
the conditions for a slab to be consideicd as a “One way”" or “Two
way" action?
Define shear of a beam.

A rectangular beam which carry a service live load of 36.0 k\N/m
and a calculated dead load of 15.2 kNia ¢n an 6.5 m simple span
is limited in size of 250 mm wid:  and 500 mm depth. IF fy = 414
MPa and f'c = 28 MPa, what siccl area (s) must be provided.
i ‘max = 0.0278.

35;:%111 be the design shcar sirength of 2 RCC beam having
width b and cffective depth d if the concrete 15 -

(i) light weight or (ii) normal density?

Write the recommendations for cffective width of flange
according to ACI code.

A flange 700 mm wide and 150 mm deep poured monolithically
with 2 web of 250 mm which extends 600 mm below the botiom
surface of the flange to produce a beam of 750 mm total depth.
Tensile reinforcement consists of eight ¢ 32 mm placed in wwo
horizontal rows. The centroid of the bar group 15 650 m from
top of the beam. It has been determined that conercis has a
strength of 23 MPa and that the yield suess of the sicst 1s 414
MPa. What is the useful moment capacity of the beam?

the

Struciure-39
(Answer any Two of the following questions Q. 13w0Q. 15)

State the advantages of uniform 8auge of a ralway line
Discuss the function and requirements of slepper and ballast.
Compare railways with bighways and statc the social

and
cconomic advantages of railway.

Describe the functions of basc. sub-base
flexibie pavement,

What are the desirable
Pavement coastruction.
List the laboratory test for sand

and surface course of 4
roperties of course agricgate used in
and Bitumen.

Define ADT ang AADT.
Define Saturatiof
intersection.

"Mirpur road is unadle to work -« n anteiial for Dhaka™-Explaia.

n flow, cycle time, ami-r period of a signalized

[Please turn
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Suljeet Code: 881
Full Marks: 200
Time: 4 hours

[N.B. Figures in the right margin indicate ull marks.]

Part 1
Structure
Marks: 202=40
(Answer any two questions)
Marks
I (2) Explain the lollowing: 4x2.5=10

(i} Static and kinematic indeterminacy.
(ii) Conjugale beam.
(iii) Space truss.

E:_-\! {iv) Stilfnese factor,

(b) Draw shear force dingram (SFD) and bending moment disgram (BMD) of the following 10
conlinuous beam,

ANENRT
S |1+
n Aﬂﬂﬂﬂ
. .
-- Hui M fin ,f_’f 1 0ui T.l';‘.'l Jui
Figure for question 1{b}
2. (3) Forwhatvalue n[ P, the deflection of beam nl C will be Zera? El = consianL 10
T00KNfm
fr
Sy lhn i

Fipure for question 2(a)

(b) Using energy method, determine the horlzontal displacement of the joint D althe iruss 10
shown in the figure. Use E=29x 107 ksl

-t bk A" P LAY bn?

-
N iz

Figure for questicn 2(b)
3. Analyze the frame shown in the lollowing figure. 20
B It C
41}

4 1
1.51 ) G

D

Fodas
Figure for question 3

CS

5 v
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(b)
5 @
(b)
6. (n)

(b)
(c)

(B)

8. (1)
(b)

(c)

(B)

(c)

Water Resources Engincering
Marks: 15%x2=30
(Answer any two questions)

Marks
Define consumplive use of water. What are the factors affecting consumplive use of water? 7
What are the causes of water-logging? Explain in brisl the measures adopted for 8

contralling water-logging.

Define design flood, Explain the various methods for estimating the design flood of a 7
cotchment

Explain the principal causes of ood and possible remedial measures for Nood mitigation. 8

Explaln the term 'Leaching requirement.’ 3
What Is SAR? Discuss the effect of salt on plant growth. {-‘

A loam sail has field capacity of 25% and permanent willing percentage 10%, the dry 87

unit weight of soil is 14.72 kN/m3, If the depth of root zane is 0.75m, determine the
storage capacity of the soil, lrigation water is supplied when moisture content draps (o
14%. If water application efliciency is 75%, determine the water depth required (o be
opplied In the feld.

Environmental Engineering
Marks: 15%x2=30
(Answer any two questions)

State the basic assumptions In Hardy-cross method for pipe-Mow distribution. Also, state @
the step-wise procedure for calculeting pipe MNow using Hardy-cross method,

Write short notes on: Ix2=06
(i) Aecrobic and anacrohic bacteria.
(i) BOD and COD.

Diseuss, in brief, the principles invalved In :chu desipgn ol sedimentation tank. 2

It Is required Lo disinfect 500,000 ppd of water wilh 0.3 mg/1 of chlerine: I bleaching 3
powder (hat contains 33,33% of avallable chlorine is used, how much bleaching

powder is needed to treat the daily flow of water?

What do you mean by coagulant and coppulation? Critically examine the purposes and 5
process cosgulation ol sewage,

List the properties that nre required to be analyzed if solid wastes are to be used as 4

resources.

Write short notes on:
(i) Activated sludpe
(i1} Sludge seeding
(ili) Enzymes

For a domestic sewage having 5-day BOD of 200 mg/l 21 20°C calculate the DOD at 1
and 5 days at 12°C, Assume the value of R as 0.18 per day at 20°C.

| CS Scanned with
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Yurl 11
Struclure
Murks: 20%2=40
(Answer any lwa questions)
l B . Marks
W () Sume il necessity of approxiinate onalysis afl bullding frames. Also, explain the 7
methads uvailuble for opproxlimute analysis of building rames subject to wind or
cirthake lodds.
(b) D SFD aid MDD ol e bullding frones shown in the lipure, Use approximate 13
meiliods, ’
KN - - "|' I L]
Nisi
SOEM 1
disl {4}
Frid. [Fa0 g FilrF R
{ \II Ha) LT B
: Figurv for question | 0(b)
1. {a)  Write notes on: . 2x5=10

(i)  Modular ratio
(it} Siress mljo
(i) ‘Transformed seclion
(iv} Tensioned controlled member
{v] Column strenglh mteraction dinpram
(b} Forthe RC beam shown in the Bigure, calenlate; 2¥5=10
(i) Maximum and minimum permissible steel ratio i
{ii) Depth of newtral pxis
(i) Allowable moment copacity
{iv) Nominnl moment cnpacily
(v) Design flexural copacity
[Use [ = 4ksi adn [ y = 60Ksi?)
2 § bt

= & e ldinn 6 by
[ ] [ | [
|
vl
Figure for question 11{b)

12, (n) Write noles on: 2%5= 10

(i) FlaLplate

(i) Flal stab

(i) Punching shear eapacity of RC slab

(iv) Twe-way RC slab

(v) Loss of prestress
(b)  Why high strengih materfals are necessary in PC construction? Explain. 3
(€} A post-iensioned PC beam 200mmx500mm is presiressed by a circular cable 7

(APS=B00mm®} with 7cro eceentricity at the ends and 160mm m the cenire. The span

of the beam is 12m. The cable is to be stressed from one end such that an initial stress

of 850M/mm? is available in the unjacked end immediately after anchoring. Determine

the siress in the wire al the jacking end and the percent loss of stress due to fiction.

~ Given p=0.6, k=0.003/m.
[l:- ~| Scannad with [Please tun aver]
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Transportation Engincering
Marks: 15x2=30
{(Answer any two questions)

Marks

13. (a) State the advantages of uniform gauge of a railway line., 4 !
(b) Discuss the function and requirements of sleeper and ballast. 6 ‘
(c) Compare railways with highways and state the social and cecanomic advantages of milway, 5
14. (a) Deseribe the functions of base, sub-base nnd surface course of a flexible pa_w;'mrnL ]
(b) What are the desirable properties af coarse aggregate used [n pavement construction? 5
(c) Listthe laboratory test for sand and bitumin. 4
15. [aj Explain the necessity and objects of highway planning. 4
(b) Discuss the Impenance af highway drainnge. State the requirements of a2 pood highway 5~
drainage system,
{c) Write notes on: ) 2x3=6
(I} Geometric design of highway '
(i) O & D study
(iii) PIEV theory
Foundation Engincering
- = oy St "—}-T:':“.’_'m 1521_'1!9_-'.-..'_ I = o et -
{Answer any two questions)
I6. (=) What Is meam by coefTiciemt u!‘p:npcahll ity of soll? List the factors affecting the _ 4
permeability of sofl. . .
(b) Discuss the effect of waler lable on bearing capacity of soll, 3
() A clay lnyer 4m thick is subjeet to o pressure ol SSKN/m’. IT the layer has a double 8
drainage and undergoes 50% consolidation in one year, determine the coefMicient of "
cansalidation, Take Tv = 0,196, 1I the coelTicient of permeabllity is 0.020 m/fyr, C‘ e
determine the setilement and rale of Now of water per unit area in one year, i
17. (a) Wnite short noles on: 2x4=8

.

(i) Precastand cast in situ RC plle

(i} Shallow and deep foundation

(iii) Consolidation and compaction

(iv} SPT and cone penetralion lest
A soil sample was prepared by mixinf,: a quantity of dry soil with 10% by massof 7
walcr. Find the mass of this wet mixture required to produce a cylindrical specimen of
15cm diameter and 12.5 em deep and having 5% air content. Also'find (he void ratio

and the dry density of the specimen if G = 2.63.

1 18 (2) Discussihe shear characteristics of cohesive and cohesionless solls, g
’d (b) Describe the salient features of a good subsoil investigation report. 4
(¢) Differeniate between primary consolidation and secondary consolidation. Also &

)l;) differentiate between normally consolidated and over consolidated soils. g
& nned with ] ' ‘qr"—'ﬁ-

iy 2Cannec Will 4

L N = 1 " ,.I 11 cis ~—Lo

\ - ‘:; Camoacannesr ]*51'31 -~ 831} {I )
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Subject Code: 881 ==
Full Marks: 200
Time: 4 hours

[N.B. Figures in the right margin indicate full marks.]

Part 1
Structure
(Answer any two questions)
Marks: 20x2=40
N Marks
1. Draw l!m quantitative shear and bending moment diagrams, and qualitative deflected curve for the beam 20
shown in Fig. 01. Support 'B' seftles 10 mm and E1'is constant, E = 200 GPa, I = 200 x 10° mm*

6KN/m
10KN
12KN-m l )
P B \‘C
-C,, x4
2El lOmmT J
¥ v v 3El "
A A
4m 4m 6m .
Figure for question 1
2. (a) Define influence line. Why is it drawn? 4

(b) Analyze the frame shown in Fig. Q2 by slope deflection method. Assume EJ is constant for all members. 16

2Kip/ft
B Clﬂﬂ:ﬂjb
R

A
% 127 d 6” A
Figure for question 2(b)

3. (a) Compute the force in the tie rod of the following structure shown in Fig Q3(a). I = 600 in* 8
A, = 20in? and A, = 2 in?. '

BI ZIK
i3

7] \s 173 |7

n 6, ) 6, A 6( i) 6, *

Figure for question 3(a)

(b) A building frame is shown in Fig. 3(b). Analyze the frame using cantilever method. Area of the 12
columns are shown at the top of each column. Draw shear force and bending moment diagrams

for all members.
[Please turn over]
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Figure for question 3(a)

Water Resources Engineering
(Answer any two questions)
Marks: 15x2=30
4. (a) Whatis SAR? What is the effect of salt on plant growth? 5

(b) A sandy loam soil holds water at 140 mm/m depth between field capacity and permanent wilting 10
point. The root depth of the crop is 30 cm and the allowable depletion of water is 35%. The daily
water use by the crop is 5 mm/day, The area to be irrigated is 60 ha and water can be diverted at

28 Lps. The surface irrigation application efficiency is 40%. There are no rainfall and groundwater
contribution, Determine:

(i) Allowable depletion depth between irri gations
(i)) Frequency of irrigation

(iii) Net application depth of water

(iv) Volume of water required

(v) Timeto irrigate 4 ha plot

5. (a) What is meant by 'Furrow Irrigation' and 'Sprinkler Irrigation'? Which one is preferred in Bangladesh 5
and why?
(b) A pump is installed on a well to lift water and to irrigate rice crop, sown over 3 hectares of land. If 10
duty for rice is B64 hectares/cumec on the field and pump efficiency is 84%; determine the minimum

input (H.P.) required by the pump if the lowest water level is 8 meters below the highest portion of the
field. Assume negligible field channel losses, (1 H. P.= 0.735 k. watt).

6. (a) Whatare the different forms of soil water? Show them in case of sandy soil and silty loam soil with a diagram. 5
(b) What is meant by 'canal lining' and what are its advantages? Also discuss the factors which are §
responsible for selecting a particular material in a particular project.

(c) Write short notes on:

5

(i) Watershed management

(i1) Floodplain zoning

(iii) Artesian aquifer

(iv) Design flood

(v) Duty of water

Environmental Engineering
(Answer any two questions)
Marks: 15x2=30

7. (a) State the SDG targets 6.1 and 6.2 related to water supply and sanitation. 4

(b) Explain the significance of detention time, surface loading rate, forward velocity and weir loading rate  §
in the design of sedimentation tanks.
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10.

1.

12,

13

(c)

(a)
(b)

(a)
(b)

(b)

(b)

(a)
(b)
(c)
(d)
(e)

(b)

(c)

Marks
Werite short notes on: °
(i) BOD and COD
(i) Activated sludge -
(i) Break point ehlorination

Explain the process of arsenic removal by co-precipitation and adsorption indicating the probable 5
chemical reactions involved.

Analysis of hardwater gave the following results: Total hardness = 5 meq/L; ca-hardness 10
?Z.Gme’qﬂ.: alkalinity = 4meq/L; acidity = 0.2 meq/L. Calculate the required doses of
lime(Ca(0H);) and soda(Na;Co;y) for softening. Assume excess lime equivalent to 1.0 megq/L.

Describe the effect of alkalinity in alum coagulation, 5

An acrated lagoon (50 m x 50 m at water surface) is 3 m deep with banks sloped at 2H: 1V receivesa 10
wastewater flow of 2.5 MLD with 600 mg/L BOD, Calculate the detention time, volumetric arganic

loading rate and F/M ratio. (Assuming that equivalent volatile SS concentration in the lagoon is
4000 mg/L = 0.4 kg/m?).

Part I1
Structure
(Answer any two questions)
+ Marks: 20x2=40

What do you mean by under-reinforced, balance and over-reinforced beams? Also explain the neutral 6
axis depth position in the above-mentioned conditions of beams.

A rectangular beam has a width 12 inch (305 mm) and an effective depth to the centroid of the 14
tension reinforcement of 18inch (457 mm). The tension reinforcement consists of six

no. 10 bars(7.59 in*) in two rows. Compression reinforcement of two no. 9 bars (2.0 in2) is
placed 2.5 inch from the compression face of the beam. If fy” = 50 ksi (345 MPa) and fc" = 5 ksi
(34.5 MPa), What is the design moment capacity of the beam?

An 18 inch x 18 inch column with f¢' = 4 ksi, reinforced with eight no. 8 bars of fy =50ksi, 16
supports a dead load of 225 kips and a live load of 175 kips. The allowable soil pressure Qy 18 5 ksf.
Design a square footing 5 below grade, using fc¢* = 4 ksi and fy = 50 ksi.

What are the advantages of T-beam over a rectangular beam?

Draw typical stress-strain curve for pre-stressing steels.

Where should doubly reinforced beam should be provided? Give reasons.
Discuss various ways of failure of reinforced concrete structure.

What is diagonal tension? Derive an expression for spacing of vertical stirrups.
Write short notes on:

(1) Flat slab and two-way RC slab

(ii) Column interaction diagram

(iii) Punching shear of RC slab

= R U N FUR TR

Transportation Engineering
(Answer any two questions)
Marks: 15x%2=30

What are the considerations in selecting a highway alignment? What special considerations are needed 5§
in hilly areas and desert arcas?

Develop an equation for determining the breaking distance of a vehicle in terms of initial speed and 5
coefficient of friction,

Calculate the safe stopping distance of a vehicle while travelling at a speed of 80 km/hour on an upward 5
gradient of 2%. Assume perception and brake reaction time = 2.5 sec and coefTicient of friction = 0.36.
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15,

16.

17.

18.

(a)
(b

(c)
(a)

(b)
(©

(a)
()
(c)

(a)
(b)
(c)

(a)
(b)
()

Marks

Explain the desirable propertics of nggregnte to be used in different types of pavement construction.
A 7-degree curve branches ofT from o 4-degree main curve in an opposite direction in the layout of a
B.G. Yard. If the speed of the branch line is restricted to 30 km/hr, determine the speed restriction on

the main line. Assume permissible cant deficiency 75 mm.

Explain the principle and factors afTecting the properties of soil-cement sta bilization.

What are the different caunses of traffic nceidents? lixplain various measurcs that may be taken to

prevent accidents.

Explain the importance of road drainage. List out the requirements of a good highway drainage system.

Write short notes on:
(i) Level crossing
(i) Compensator
(ii) Negative super clevation

Foundation Engineering
(Answer any two questions)
Marks: 15%2=30

Write down the laboratory and field test generally used in determining the shear strength of soil. State

the sources of shear strength of clay.

What is an influence diagram? Discuss various methods for the determination of vertical stress at a
point. What are their limitations?

A square footing is shown in Fig. Q. 16 below. Determine the gross allowable load that the footing
can carry. Use Terzaghi's bearing capacity equation for general shear failure. Given factor of
safety = 3, N, = 30, N, = 18 and Ny = 15.

¥ X X F g% T %
¢=300 0.5m
A4 v 1=16KN/m*
Dy=1.5m
yw=19KN/m’
—= $=30°

e B=2m——3 =0
What is soil liquefaction? Discuss with neat sketéhes the mechanism of liquefaction.
What is pre-compression? Describe how you can describe pre-compression parameters in the field?

A sand-fill compacted to a bulk density of 18.84 KN /m? s to be placed on compressible saturated
marsh deposit 3.5 m thick. The height of sand-fill is to be 3m. If the volume of compressibility of the
deposit is 7 x 10™* m?/kN, estimate the final settlement of the fill.

Under what circumstances wet sieve analysis is preferred over conventional dry sieve analysis?
Discuss the effect of water table on bearing capacity of soil.

Write short notes on:

(i) SPT and cone penetration test

(ii) Consolidation and compaction

(iii) Friction circle method of stability analysis

(iv) Over consolidation ratio

5
5
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Subject Code: 881
Fuill sfarks: 200
Time: 4 houts

[NB. Figures in the right margin indicate full marks,

Part 1
Structure
[Answer any twis guesliong)
Mirka: 2 1=
M rrks

Tl F - i
(a) Calculate the reactive forces and draw thus hemling moment dingronm for the thres-pinned porial as 1

shown in Fig 10a).
20 LN
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beam as shawn in Fig 3k
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Fig 2(b) Please turn over]
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30 Analyse the tigid frame

‘ as shown i Fig 3 using Slopesdafiac
diagrams, Sk n Fig, 3 usiig aflertlon et Marks
’ ':Tl:]"l[' - T Tl neeid, Ler-,.;'. . f
he deformed structure, shear and fromen; a0
24K
H___l_ i
i [ '
i
I_L_. I |
| L—I
mr -
(15
b :J‘fs e Al
e
Fig. 3
Water Resources Engineering
(Answer amy twno questions)
Murks: [5x2=30)
4, (a) 'The sprnkler system of imigation is an excellent method but not used in Bangindesh,' Discuss. 3
grivically i biret
() Write shorl notes: i
(iY Threshold mouoen of sediment
(11} Duty and delia
fii)  Walershed managumient
{iv) Ariesizn aguiles
Aensily of irrgation
“re 'cut-ofls’ nnd how are they artificinlly indoced? What arc their advantages and disadvaniages? 3
ump is installed oo a well to 1ift wicer and o irripate ricg crop SOWTI OVET 4.5 hactares -:d'_lml:l If 10
h Pd'ulE c;t' :'i;n: i R64 heetaredcumet on the ficld and pump efficiency 3 8005, dleterming the i
'hL (11P) quilred by the pump if the lowe! well witter level i 8.5 m below the highest partion o
Iput e
T T [ I | losscs.
% neeligible ficld channe
he field. Assume neghie S :
T g lestzn [ood of n cald ament
jmating th - i

TS 3 for est
= Pl ols I'_I_'_Iﬂﬂ']ﬂdh {iir 5 - ks
e 15 of ernbankmen! a5 a measure for flood managemert L
! : - DR selocity of 1.2
g i channel in nul]-alﬁuwnl woril Loy carmy diseharge aF 15 s with & yeloaty ©
Design g surface dramags G000 and Manomg's n = (025,

mi's, ARSUIME side slope 0-6: I, hed slope 1

e advanlages and 11| effec

Enviran mental Fngineering
(Answer ATy {y i quEsLions)
| Murks:ﬁ:-t’_’ i

ol w ion, How can 10
Mention the operating difficulties of rapd sund filtrahion, 6%
| porics of fltration. Met
e heor’ss 2 i when the 3
difticulties be removed? 4o sedtling touls 1o treat 2

Tk peelan gy .
I A ﬁt;,:.l]ﬂ?;‘-“mﬂ D:r:l {he demnlluﬂ‘lﬁﬂﬂ 15 3 hours
averflow rate is 1.15 W10

290 m® of watet per hot
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8. (2) Explain the biologic: e
: ogical treatment process of 7
(b) Why is industrial wast ~flsopngs :
- ‘aste water treatment icated than sewage?
Tt more complicated than sewage? 4
(€)  Write short notes: e 4
(1) BOD and COD
(11) Activated sludge
¥ 18 circular section commonly used in sewer? 5
(b)” An aerated lagoon (6( ; : ‘ - -
goon (6( e - - :
e ‘ﬂLow U}’;g”\(;ﬁ]l_‘;‘ '“ water surface) is 3 m deep with banks slope at 2 H : IV receives a 10
et wib and F Ml‘ e “:\'“h 550 mg/L BOD. Calculate the detention time, volumetric organic
10g and F/M ratio. (Assuming that equivalent volatile ss cc centration i 2
e/l = 0 Agm?. g that equivalent volatile ss concentration in the lagoon 4000
Part I
Structure
(Answer any two questions)
Marks: 20x2=40
(g at are the basic concepts of the design of beams under the section uncracked and section cracked? 5

Design a spiral column to support an axial dead load of 600 kips and a live load of 425 kips using 15
fc = 4500 psi, fy = 60,000 psi and steel ratio of 3.5 %.

@ (a) Write shdrt notes: 6
1V Temperature and shrinkage reinforcement
(i, Pupehing shear of RC slab

at slab and two-way RC slab

ind the cross-section of concrete and arca of steel required for a sim[_alylsuppaned re;_:laugu]a: beam 14
with a span of 20 feet that is to carry a computed dead load of 1.27 l_c:ps;'ﬁ and a service live load of
2 .44 kips/ft. Material strengths are f e =4000 psi and fy = 60,000 psi.

- : DR : -
(a) 'Higher strength concrete is necessary in pre-stressed concrete. Explain why :
; i : Aadad? Give reasons.
Wh ubly reinforced beam be prov ided? . _

(b) ere should doubs mm’ as prc-stressing with an effective stress, fse, 14
he pre-stress is 115 mm above the bottom of the

s are; fpu = 1860 Mpa, f¢ =48 Mpa. Find the
llowing the ACI code.

(c) An I-shaped beam is pre-stressed with Aps = 175(.)
of 1100 Mpa. The cgs of the slrands wh_u:h supply‘t
beam as shown in the Fig. 12(c). M_atenal prnpcrllh
ultimate resisting moment of the section for design fo

K_,""_{’m/“m'—ﬂ

175mm

550mm
140mm

| 75mm

llSmmI-—

Fie. ] 2(‘3}
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Transportation Enginecrin
- o
(Answer any £Wo quetjq) 3
Marks: 15%2=3p |

DT and AADT with examples.
hat > differe
: are-the different causes of traffic accidents?

) T s
(it accidents, Explain v

arlous measures
us measures that may be taken to g

13t 18 I‘“UP Ying -M
< ] Sl TE 2 f - @l L I .
ping sight distance and passing si rhi Ll'-\mnfuhl [;\]‘I
! g din ‘-\'J”l '\]\L'k']

14 cplain 1 i |

! xplain in short various r i - ‘
‘ IONS Tesietanve ks
G arious resistance which a locomotive hag 1o ovel -\
ss the importance of hi /ay drain: ' B S -
o b highway drainage. State the requireme - e :
ol {nirements of a pood highway drainage systemn

. ‘ g ghway drainage system. §
(1) Cant and cant deficiency :

(1) Points and crossings in railway
15. T_ht’ maximum capacity of a 2-lane carriageway of a four
pipe laying operations the width of ]l TIEEmay,ol @ four-lane dual carriageway is 2000 veh./hour. Due to 15
e g, ;1 - 1 of the 2-lane carriageway is reduced restricting the maximum uup;a L‘ l -
: - when the upstream beyond the influence of s y s ndfics
- _ ) uence of the neck A5 0N stead ]
. o of the bottleneck is reasonably steady and free-

l_l) The mean speed of the traffic in the bottleneck
ii) The rate at whic e queue of iti i
(i1) ate at which the queue of congested conditions outside the bottleneck grows. The mean

space headway the vehicles are stationary is 8 m. The relati |
e e ) s are stationary is 8 m. The relation between speed and concentration

Foundation Engineering
(Answer any two questions)
Marks: 15x2=30

Differentiate the following geotechnical terms: 12

DD and OMC

Swelling index and compression index

rain and sand pile

eepage and permeability R ‘

tscuss the effect of water table on the bearing capacity of soil.

17. (a) JPefine over-consolidation ratio. Clastsiij}- clé O . . 1

A 3m thick cly Tayer Encath a building 1S OV ain by a I‘L-rmca.bl_c .:traiul_u and is underlain by an 11
: k. The coefficient of cunmindalmfl of the clay (using Cv —__]_\_.-_ d*/t) was found to be

e. The final expected settlement for the layer is 8 cm.

it take for 80% of the total settlement to take place?

d for a seftlement of 2.5 em to ocour.

oceur in One year.

lay soil considering the-value of over-consolidation ratio. 4

7/minut

Hefv much time will

rmine the time require

{(iii) gz:‘f:pulc the settlement that wuuLd

ame 80% settlement Tv = 0.56 7 >

R 31.25% gettlement TV = 0.078 and
42.9% settlement TV = ().146]

et and the [oGatshear failure 4

: +ween the general shear failure and the IUHI. sheandiiiieey, 3

18. (a) Differentiate betwe :d o more <uitable than that of shallow foundation? z
z yunda in dry sand formation, and the average cone resistance was 8

d why is pile f¢ ;
b) When an Y test was conducted e M “wi 5 3
e ng pressure for a strip footing of width 1.5 m and depth 1.:

i i , penetration ( _
tic cone penetration (St WoR & P . beari l .-
- ?‘;i"d o e i lt!I"’.‘:r:Im pi= 1.5]. Use a factor of safety for 3 of shear failure. The soil
cible settlement OF <=
for a permiss! !
::Saunit weight of 17 KN!)T . o > o
1\* N /m* andge
i —adq-\1lts
[Using gp = 2:14c\" " 5
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J
\ "t 'J'«,, / Full Marks: 200)
) 1 y

lime: 4 hours

IN.B. Figures in the right margin indicate full marks. |

Part 1

Structure
CAnswer any two questions)
Marks: 20 x2=4()
Marks

< i ; : : 1hi ()
L. (a) Compute the GEAEEEED a1 point C for the beam shown in Fig. 1(a) by virtual work method. |
Assume EI is constant

(10 KN _w=8KN/m _

: by CL IJ_I_i__l_i_l__l_lj_l.iily_“
A [:3 'rr
——k - _ ;
Zm im 4m

Fig. I(a)

(b) A cable-supported roof carries a uniform load w = 0.6 kip/ft shown in Fig. 1(b). If the cable sag at 10

midspan with parabola behaviour of y = 4"{”:“/}2 15 set at 10 ft, what is the maximum tension m the

cable (1) between points B and D and (11) between points A and B?

w = (1.6 Kip/fi

L - i
07 - 20" HE 3 X

i) 40"
Fig. 1(b)

2. Analyze the rigid frame shown in Fig. 2 by Slope=deflection method. Find the direct stresses, shears and 20
moments in all members. Sketch the deformed structure.

32K 40 K
31;*‘"* ,L B C
21 rivhr 21
1.51 12
D
10 fi 10 fi an Hn_H 12 fi .
Fig, 2
3. Determine all reaction components and draw shear and moment diagrams for the beam of Fig. 3 by 20
0T I'.IJ-lq.l:;ll :-i"r_.g“ 14T FJ.'-I | : 1 - | .
0 K 20 K
34 Jr I )[ (
\ vy .8
- - e i N
f 0 () t
Fig, 3

fl”lll.’l.l o' TN |l'.'1,'l'}
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FJ.

(a)

(b)

Water Resources Engineering
(Answer any two questions)
Marks; 15x2=30

Marks
What 1s potential evapotranspiration? Do you agree that evapotranspiralion and consumptive use are 4
the same? If yes give reasons
Name the different methods for determining consumptive use of crop. Describe any one method 0
among them.
A loam soil has field capacity of 25% and permanent wilting percentage 10%. The dry unit weight of 5
soil is 14.72 KN/m’. If the depth of root zone is 0.75 m, determine the storage capacity of the soil
Irrigation water is applied when moisture content drops to 14%. If water application efficiency is 75%,
determune the depth required to be applied in the field.
Define water-logging. Write various measures for controlling water logging. )
What do you mean by flood management? Mention different options for flood management. D
The analysis of a 30-year flood data at a point on river yielded X = 1200 m'/sec and Sx = 650 m'/sec. 5
For what discharge would you design the structure at this point so that the structure would not fail in
the next 100 years? The value of ¥, and g, for a record length of 30 years are n = 30, ¥, = 0.53622,
ad, = 1.11238.
What is SAR? Discuss the effect of salts on the plant growth. 3
The depth of penetration along the length of a border strip at points 30 m apart was probed. There 3
observed values are 1.9, 1.8 1.5, 1.4, 1.3 and 1.2 metres. Compute the water distribution efficiency.

g

Write short notes on the following:
(1)  Water storage efficiency

(11) Net irrigation requirement

(1) Leaching requirement

Environmental Engineering
(Answer any two questions)
Marks: 15x2=3()

Write the various factors that influence the capita consumption and how this affect the water supply
distribution system.
Determine the diameter of the storm sewer crossing the highway for the peak discharge of 70.0
m’/sec, with sewer material having n = 0.013 and laid at a slope of 0.001. The velocity at full flow
should be less than 3.0 m/sec.

What are the characteristics of SSF and RSF? Explain in brief.
(b) Find the dimension of a settling tank to treat 45 m’ of raw water per hour when the overflow rate is 0.5

m/hour and the detention time is 3 hours,

/9'. (a) Define coagulation and flocculation, As a process of water purification, explain disinfection system
with break point chlorination curve,
(b) Demgn a septic tank to serve a household of ten persons who produce 90 Ipcd of wastewater. 1f the
soil is sandy loam with a long-term infiltration rate
water table is high,

of about 30 Vm* day. Also give suggestion if the
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D Structure ,i
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(ANSWEr any Iwo qguestions) f
’ sl IV
'’ NMurke: I () ‘1“
/i Y
¥ i Aark
{1 L
A (0)  What are the ads antages of T<beam over o rectangular beam? I.
(0 An IR in, x IR in, columin with [ 4 ksi, reinforced with eight number of bars of fu =50 ki, 16
supports a dead load of 225 Kips and o live load of 175 kips, The allowable soil pressure d, is 5 kel

Design a square footing §” below grade, using f; = 4 ki and f, = 50 ks

L) What s diagonal tension? Derive an expression for spacing of verticnl stirrupy

(b)  Determine the moment capacity of the T<beam, using the vilues ¢ a.0 kip/im” and |/ 60 kipa/ it | §
Ihe dimensions of T-beam are b = 287, by 14, hf 4 .d 1B and As 4.6H in

. | . - " . . - . i ;
12. An lshaped beam is prestressed with Aps = 1750 mm® as prestressing steel with an effective stres [ )

ol 1100 MPa. The ¢ .5 ol the strands which ~~1I|‘||‘?|'~r' the Presiress 18 115 mm above the bottoom of the
|‘w¢|!':'l "kLl‘[l.'ll.ll properies 'FJ'?I “‘”‘-“ r"-”'.'l, Ir- 40 h-”‘il fHHl ||"_. Hiflhl.llr: resisting moment of |
sechon fow dm"ut_l..'r'l TH”HH.IIH.! the ACT ( Hi.li..' he :Inm'mmn al | ‘1’h|[1‘l.‘[| heam are Lop flange and botto

flange: 460 x 175 mm and web section is 140 x 550 mm

I'ransportation Engineering
(ANsSwer any two questions )
Muarks: 15x%2=30)

g E [ Al ¢ lactors on which geometric design of mighway depends” Explain briefly

Y

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

(c) Calculate the safe stopping sight distance for a design speed of 50 Kmvhour for (i) two-way trafficon 5
a two-lane road, and (1) two-way traffic on a single-lane road. Assume co-efficient of friction as 0.37
and reaction time of driver as 2.5 seconds.

'4. (a) What are the different types of sleepers generally used in Bangladesh? Discuss their utilicy,. 6
avarability and hife.

(b) Write the vanous resistances which a locomotive has to overcome before hauling a train §

s

(c) The case that longer rails will require longer gaps at ends has now disappeared. Explain.
N3, (a) What are the basic difference between stopping-sight distance and passing-sight distance? Describe 6
how to measure the minimum passing-sight distance with sketch.

(b) What are the advantages and disadvantages of rotary intersection? Sketch a 5-leg rotary intersection 6
and show the movements of vehicles in line diagram.

ol

(c) Define: (1) Prime coat (u) Tack coat, and (iii) Seal coat,

Foundation Engineering
(Answer any two questions)
Marks: 15x2=30

16, (8) What are the assumptions made in the dertvation of Terzaghi's bearing capacity theory? Write the
equation for the ultimate bearing capacity

(b) Discuss the effect of waler table on bearing capacity ol soil 3

] "
I"Il‘x'ln WA THFT Ot
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Part [
Structure
(Answer any two questions)
Marks: 20x2=40

Marks
of the steel beam shown in Fig 1 (a). Given E=200 GPa, 10

L. Lﬂ) Dﬁﬂr""nﬂ the maximumddefléction
I =60x 10° mm?*
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Fig. 1{a)

(b) Determine the vertical @iSPIRESHERD of jJoint C of the truss shown in Fig | (b), Take, 4 = 10
250 mm? and E=200 GPa for each member.
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Fig. 2(a)
(b) DraWinflieReSlinediagram for (+ve) ll‘lﬂﬂ]e:ﬂ.t 5 D_ﬂf.[hf?-tnntinuuus beam shown in 10
Fig 2 (b). Take influence line ordinates af 51t Ig'mls-
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Marks

/Malyse the rigid frame shown in Fig, 3(a) by M method. Also dffWESED 15
[ is constant for all members,
15 KN/m. :
| i x -
21 dm
Sm 51
D
, T
B i
k— am —|
Fig. 3(a)
(b) Write short notes: 3 §57=5

(1) CTonjugate beam method
(i) Virtual work method

Water Resources Engineering
(Answer any two questions)
Marks: 13x2=30)
4. i Define consumptive use of water, Mention the factors affecting consumptive use of water.
@X’ Determine the storage capacity of the soil from the following data: 10

Field capacity = 32%

Wilting point = 15%

Depth of root zone = 1.0 m

Dry unit weight of the soil = 1.8 gm/em”

Also determine the depth of water required in the field if irrigation water is supplied when the

meisture content falls to 20% and the field application efficiency is 80%. If the conveyance

losses in the watercourses and the field channels are 12% of the outlet discharge, calculate the
depth of water needed at the canal outlet.

Laky

/(.en/ What is meant by the term duty of water? Explain the influence of several factors that affect 3
duty. What are the different ways by which duty can be expressed?

(b) The culturable command area of a watercourse is 1200 hectares. Intensities of sugar and 10
wheat crops are 20% and 40% respectively. The duties for the crops at the head of the
watercourse are 730 heetares/cumee and [80(0 hectares/cumec respectively, Find (i) discharge

required at the head of the water course, and (ii) the design discharge at the outlet assuming a
time factor of 0.5

Araw e cross-section 6 afood emp, nikment with the following data: 15
M.-.s.mmurn ﬂl}ﬂd dmcharge: = 151[](] m?3/§

Distance to be protected = 10.5 kin

HFL at the starting point of the leve] = 26.03 m

HFL at the tail end of the level = 27 02 m

Distance of the point of Upsireamend = gpm
Lacey's silt factor = 1.10

Propose a suitable : :
135;?1 pltehmE with stong ang calculate the volume of stone required per meter
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En Wntnl Engineering

(Answer &Y tWo questions)
W e
7. (a) State the step-by-step procedure of Hard ¥ Cross method for HORUIIE FOR CIEETNRER o ;
kipe notar,
G

(b) The Savar tannery with a wastewater flow of 0,011 m? /5 and & BODs of 590 mg/L

discharges into Dhaleshwari river having 8 flow rate of 1,7 m3 /s, Upstream of the tannery,
the BOD; of the river is 0.6 mg/L. The BOD rate constants for tannery wastewater and river

water are 0.115 day™! and 3.7 day ™', respectively. Calculate the initial ultimate BOD afier
mixing.
8. (@) Write short notes:
(1) Super chlorination
(11} Pump characteristic curve
(i) Activated sludge
(iv) DO sag curve
(v} Artesian aquifer
(b) Draw a typical chlorination curve and explain the reaction zones.
9. (a) What are the basic concepts of small-bore sewerage system (SBS)? What factors bring
sutticient cost saving for SBS? Explain the suitability of this system for Bangladesh.
(b) How many ke of bleaching powder with 30% available chlorine will be required to treat 4
million litres of water with a dosage of 0.5 mg/L?

Part 11
| Structure
(Answer any two guestions )
Marks: 20x2=4()

gre Write short notes; 2x3=f
(1) Flat plate and flat slab
(11} Spiral column and tied column
(11i)) Pre-tensioned and post-tensioned PC member

2x5=10

Ly

6

Draw SFD and BMD of the building frame shown in Fig. 10(b) using portal method 14
SOEN o n
100 KN o
dmn

Trrr: TrIT TaIT I %

S o
nﬂ/r_ Fig. 10(b)
1 (@) What is corner reinforcement in RC slab? Why and wheré are they used? State the ACUBNBC 6

‘(45{ Spﬂﬂiflﬂﬂtiﬂtﬂ for such reinforcement.
Mention the different types of spread footing generally used in RC construction, Also state the 6
suttability of each type, |
Design an RC circular spiral column from the Biven data: 8
Po. = 180 kip, B, = 80 kip
fe' =3ksi  f=60ksi
Use USD method.

—
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Marks
. % 10
(a) Design a suitable spread footing for 157 x 15+ e eolumn reinforced with W- g ¢3 under the
following condition:
Ppp =100 kip Pyp = 70 kip
fo' =3 ksi fv =60 ks
ga = 1.5 tsf at 5 ft below GL \
Make a suitable sketch of footing with reinforeement detatls, 1 i
(b) A one-way RC slab is supported by a 10" brick wall and has a clear span of Iﬁ. reet | tL =
has to carry a service live load of 90 psf and 4 fleor finish load of 30 psf in addition to 15 5
weight. Design the slab using fc' = 4 ks fir = 60 kst

10

Transportation Engineering
(Answer any twe questions)

Marks: 15x2=30

(l’f ?xplain flexible and rigid pavements and state their differences.

14,

State the importance of highway drainage. Mention the requirements of a good highway 3
drainage system.,

Calculate the maximum allowable speed on a horizontal curve of radius 350 m if th_-:‘ 3
maximum allowable value of lateral coefficient of friction is 0.15 and the rate of
superelevation 15 0.07,

(a) What is meant by the term 'point of crossing' in railway engineering? How is the detailed o]
mspection of points and crossing carried out?

(b) Compare between bitumen and tar as a binding material of flexible pavement.

o
(c) What is equilibrium cant? A curve of 5" is situated on a section of brogd gauge. The maximum 5
permissible speed in the section is 50 kmy/hr. Find out the amount of equilibrium cant.
Kl{‘ ,(d‘j'/ Calculate the safe stopping distance for design speed of 50 km/hr for— 4
(1) two-way traffic in a two-lane road
(if) two-way traffic in a single-lane road
(b) Name some methods to design the thickness of flexible pavement. 4

16.

17.

I8.

Compute the minimum sight distance to avoid head-on collision of twq
from opposite directions. The speed of both the buses is 70 kph,
and brake reaction time of 2.5 sec coefficient of friction is (1.4 and

buses approaching 7
Assume, a total perception
brake efficiency = 60%

Foundation Engineering
(Answer any two questions)
Marks: 15x2=3()
(a) Whit are the principal objectives of soj]
In-situ tests,
(b) A static CPT was performed in a cohesive goil at a depth of 7.0 m with a tip
1Mpa and friction ratio 3%. The soil
undrained shear strength of the soi]?

g7 Differentiate between cansolidation angd e ion of soil with suj
_ e : _ compaction of soil with suitable exa
(b~ State the different methods ot deta—mjniﬂg pﬂprmeahility of soil.

(c) What is meant by SPT of 80117 Hokw te 24 ouit inl the & {0 :
SPT vilue with bearing cap OW 18 jt carried out in the field? Explain

Acity of sl
(a) Explain plate load test. : L o
(b) Show with diagram diff € 1ts uses apd limitation

. Herent modes of g failure.
(c) Find the centre of the Critical cirele for ﬁf?;q H==60ftand D = 18 ft.

exploration? Write down the most common types of

es iR resistance g, of 9
IS Intensive and has plasticity index of | 3%. What is the

mples,

=1l
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