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QUESTION PAPER SPECIFIC INSTRUCTIONS 

Please read each of the following instructions carefully before attempting questions. 
There are EIGHT questions divided into two SECTIONS and printed both in HINDI and in 
ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Question No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 
choosing at least ONE from each section. 

The number of marks carried by a question/part is indicated against it. 

Answers must be written in the medium authorized in the Admission certificate which must 
be stated clearly on the cover of this Question-cum-Answer (QCA) booklet in the space 
provided. No marks will be given for answers written in medium other than the authorized one. 

Wherever any assumptions are made for answering a question, they must be clearly indicated. 
Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the 
question itself. 

Unless otherwise mentioned, symbols and notations carry their usual standard meaning. 
Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a 
question shall be counted even if attempted partly. Any page or portion of the page left blank 
in the answer book must be clearly struck off. 
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. ' ' m" Cfi SECTION 'A' 

1. ~~~rIT~\3'm~: 

1.(a) 

1.(b) 

1.(c) 

1.(d) 

1.(e) 

Answer all five questions : 

50kN 

60kN 

4"-~~.,__~~,._~~30kN 

A E = c 

~~mif~~~~~,~ 
~ 200 mm ~, 'R fsti<:mfK.r ~ ~ ~ 
qf<o11m CiiT'RITWITTt 1 ~A ~ti<Sfuif~furr 
dmWrfuq:;rmqm~ ID dm E BC~I AC 

~T: ~+rm~~ I 10 
Find the resultant of the force system acting on a 
lamina of equilateral triangle of sides 200 mm. 
Find also its direction and position w.r.t. point 
A as shown in the figure. D and E are the mid-

80 kN points of BC and AC respectively. 10 

~ B 70 MPa u am~ mr 200 HP ~«"lfi'f1foj ~ ~ ~ m oTfr 'fcil<:fil'(_ ~TTW cf,1-

a::"RlcnCA!'11 ~ I ~ ~ ~ 20 RPM~ CP-TI GBft" 20,000 RPM 'R ~ ~ I ar-4-~ ~ 
"" 

ife"hlu1 ~31Ja.i; qf.zo11ti"itR3i--.frt~~ l ~q;)3fk~~~~~qrn~ 

31-n:~~? 10 
Design two solid circular shafts to transmit 200 HP each without exceeding a shearing 
stress of 70 MPa. One of these operates at 20 RPM and the other at 20,000 RPM. Give 
your inference about the final results from the view point of economy. Do you have any 
other suggestion to improve the economy further ? 10 

tfM~fr~ = 40 mis,~= 98·07 kNlm2 3fR s;\C>q+ffi ~ =1 ·20 kglm3 crrm~ uroif ~ 
m q?f ~ \jfRfT ~ I ~ HSi Ria m ~ fctm ~ 'R ~ 80 mis~ err~ fit~ ,'R ~ IDCT 

~ I 10 
A body is immersed in an air stream with an ambient velocity of 40 mis at a pressure 
of 98·07 kNlm2 and a mass density of l ·20 kglm3. If the velocity of the immersed body 
is 80 ml s at some point, determine the pressure at that point. 10 

2·5 cm Oll l ~l91<;11 ~UR, 9"UR U ffliCfilO I 'R 00 ~ ~ ~ W o/ ~~~ I 
9"t!R w ~ 784· 53 N CfiT ~ WfRfT ~ I H ffF(OI cfi1" ~ ~ I q-rfr CiiT ~Oll'"l 1"1 ~ ~ 

10 kN/m3 lfR" ~I 10 
A 2 ·5 cm diameter water jet strikes a stationary plate held at right angles to the jet. The 
jet exerts a force of 784·53 N on the plate. Determine the discharge. Assume the mass 
unit weight of water as 10 kN/m3. 10 

~ ~ ~ ~ +:rrc"Zf ~ ~ 10 mis~ aIB: ~ 40 m ~ ~M ~ 3f"Jf.:r 0·8 m3/ s ~ 
~ 'R ~ cfi1" ~ cfi1" \ifTill ~ I ~ ~ ~ q?r 150° ~ qCF. <itur q<:: ~ ci:;<: 

w·~-, illc<cii l ~f'l cfiT~rfui3lR~&raP:IT¥~ I ~~Cf>l- 0·96~ I 10 

A pelton wheel has a mean bucket speed of lO mis and is supplied with water at a 
discharge of 0·8 m3 Is under a head of 40 m. If the bucket deflects the jet through an 
angle of 150°, find the power and efficiency of the turbine. Consider the coefficient of 
velocity as 0·96. 1 O 
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2.(a) 

2.(b) 

2.(c)(i) 

2.(c)(ii) 

3.(a) 

B 

w 

~~ ffiir ~ ~ ~q;gfu-~ ~ 1Jffi 
m ai--!W (FBD) mm I ~AB, BC, AC 

ai°'tt D ~ ~ ~ cfi1" ~~TI~~~ 

~ CfiT ~ m ai-iW m ~ 1 D q"{ CfiT 

~ tj\"f,,1~'1 ~ ! 10 

Draw free body diagram (FBD) of the 
whole system as shown in the figure. 
Neglecting self-weight of its parts AB, BC, 
AC and D, draw FBDs of individual parts 
also. The wheel at D is frictionless. 10 

~ ~ m ~ ~ ~ ~ ~ci 1(1fkta mf 
~'dlChR~~~~~Clir 8 ~tfK1<1 
~ ~ ~ l=IR CfiT qm wm!: Cf4T ~ ~ 

~anW~I 15 

For the semicircular simply supported 
member shown in the figure, find the value 
of bending moment as a function of 8, and 
also draw its bending moment diagram. 15 

~~~cfil-~~2 m 3fR 4m ~~"C{"{~~~~T: 2 mis aITT:2·3 mis~ 
<NI ~~Clirqf.i;Ch(1'1~I~~0·40 3fR ~;g~1RtCh ~7::fT"RIT (~cfil") 0·145 
centi stoke +rR ~ I ~ cfi1" ~ ?!" 8 m cfi1" ~=q I~~ fcRFlT ~ ~ ? ~ ~ 
at"~ cfi1" ~ Clir ~ ~ I 15 

The wind velocities were measured above a smooth plane ground surface at 2 m and 4 m 
heights as 2 and 2·3 mis respectively. Compute the shear velocity. Assume Karman's 
constant as 0·40 and kinematic viscosity of air as 0· 145 centi stoke. What is the velocity at 
8 rn above the ground surface ? Calculate the probable laminar sublayer thickness. 15 

~~~?i~cil~ ~cr3ITCffu~~GIT-9CliraRR~~ I lOOkm/hr~~' 2mam:r 
~ 30 m ~ ~ ~ 3fTC1R "C{"{ ~ ~ CliT ~ ~ I ~ CliT ~dl+i 1'1 "Ef'1(q l ·24 kg/m3 3fR 
~~IRtCh ~~0·15 centi stoke B-1 IO 

Distinguish between surface and form drags due to a fluid flow. Estimate the bending 
moment at the base of a 30 m smoke stack 2 m in diameter during a 100 km per hour 
wind. Assume the mass density of the air as 1 ·24 kg/m3 and the kinematic viscosity as 
0· 15 centi stoke. 10 

:R 
I 
I 
I 

~ 

p 

3 

f~tpn:~mir~, ~Ram:~ w~ 
m f&t .. ;sz ~ ~ P IDU m<ft' "C{"{ R"fT ~ 
~~~. tfT<iT~~~x~ 

~?~'tf!far~µs~I 10 
What is the maximum height x of a step in 
the figure so that a force p will ron· a 
cylinder of radius R weighing W over the 
step with no slippage at all. The coefficient 
of static friction is µs. 10 
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3.(b) 1200m~~~~0·90m/s~affi:rcr~in::2830m3/sCfiTAfff(OI~~ I~~ 
1 : 800 aITT: J?e.crfm: ~ 1 : 40 ~ ~ CfiT ~ ~f ~ \ifFIT 54f<l I fcia ~ 1 ~ ~ m:r 
~~~~n 0·025 ~' ol~lfR~f~fchCAT~~? ~~fcnCf<:IT~f~ 
~fcr~~? ~~·1fdcti ~~ l·l centi stoke~ I 10 

A shallow river has a width of 1200 m and conveys a discharge of 2830 m3/s 
at a mean velocity of 0·90 mis. It is proposed to construct a river model to a horizontal 
scale of 1 : 800 and a vertical scale of 1 : 40. If Manning's n for the river bed material is 
0·025, what should be its value in the model? Verify whether the flow in the model is 
turbulent. Assume kinematic viscosity as 1·1 centi stoke. I 0 

3.(c)(i) ~ 900 mm O'-"Jlf!Cll~ ~~ ~ 1 ·5 m3/s CfiT Httl'COI ~~I~~~ 10 mm~ 3fR: 

~~~CfiT~~20·7 x I010 N/m2~ l ~CfiT3Tfl:fa"PTrTICfl21 ·09 x 108 N/m2 

~ I ~cfit~3·5 km ~3fR:~3ft"O~cmq-<1lfr~ I GTGf~~~~ I (i) ~cmq 
<it 3·5 sec ~~M"\5fTffi~ (ii) i.rmcmqcit 10·0 sec ~~fcnm\5fTffi~ I T.fl'ft CfiT ~Olliil'1 ~ 
1000N/m3 ~1 10 
A 900 mm diameter steel pipe conveys a discharge of 1·5 m3/s. The wall thickness of the 
pipe is 10 mm and the elastic modulus of the pipe material is 20·7 x 1010 N/m2 and the 
bulk modulus of water is 21 ·09 x 108 N/m2. Determine the increase in pressure if the valve 
at the end of the 3·5 km long pipe is closed in (i) 3·5 sec and (ii) 10·0 sec. Assume the mass 
density of the water as 1000 N I m3. IO 

3.( c )(ii) ~ ~Tful q fo•~l '3111 ~ ~, ii I '(?Cl I <1 -3facrfu, cw;qrr, Cf".ff Cf 9 f<l I fci d '31-~fr.fflf cfiT aNf'~ ajlr 

ili ~ Fn:<1 ~ : 
~ ~ ~ Tff<f ~ ~ ~ ~ 

" ~ 

3{lffif I U\I +GI'\ ~ ~ '""'"""''-
+U~<illfl 
~ 50 40 30 25 20 30 200 225 150 90 70 60 
(Mm3) 

fll~<illfl 
~ 6 8 13 17 22 22 14 11 13 12 7 5 
(cm) 

.,,~"" ' "'- ' 
~ 1 0 0 0 0 19 43 39 22 6 2 1 
(cm) 

'1 !t!<il l fl 
irm 70 75 80 85 130 120 25 25 40 45 50 60 
(Mm3) 

~ ~F1 ~ 30 km2 ~ I ajlr ci1" ~ m ~ ~ ~ ~ CfiT 3fTCllWf ~ I 20 
Following are the monthly inflow, Evaporation and rainfall data and the contem
plated demand for a proposed reservoir of a hydropower project : 

Month Jan Feb Mar April May June July Aug Sept Oct Nov Dec 
Monthly 
Inflow 50 40 30 25 20 
(Mm3) 

30 200 225 150 90 70 60 

Monthly 
Evapora- 6 s 13 17 22 22 14 11 13 12 7 .5 
tion (cm) 
Monthly 
Rainfall 
(cm) 

1 0 0 0 0 19 43 39 22 6 2 1 

Monthly 
demand 70 75 80 85 130 120 25 25 40 45 50 60 
(Mm3) 

The average reservoir area is 30 km2. Estimate the storage that is necessary to meet the demand. 
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4.(a) 

A 

4.(b) 

B 

WI~ 
W/length 

c 

~ Q\Ch<Sl'Cl<sF( lftRi-s-c, E ~ F, ~ ~ ~ CfiT 

Cf\il'1" 1000 N ~' ~ ~ ffi ~ ~ 31¥1R ~ 
GJcm" if~~~ I fur&is~) affi ~ ~ ~ 
~ ~ cfi>r ~m ~ ~' A, B 3fR C 1R ~ 
Sl Rt fshll 13ff CfiT ~ ~ I 10 

Two equal cylinders, E and F, each weighing 
1000 N are placed in a box as shown in the 
figure. Neglecting friction between the cylinders 
and the box, estimate reactions at A, B and C. 

10 

EI=\%~ 

EI= Const. 

~--

~ ~n:d~-~ if~ avr ~ IBit, Rf< B CfiT 

~ ' <Sl(1fc!-fu' 'ifma-~ I 15 

For the beam shown in the figure, 
compute the deflection of end B by 
force method. 15 

4.(c)(i) 

4.(c)(ii) 

5. 

5.(a) 

~ITTn ,j<:YIG'i ~ ffiit, Fn:rr ~ ~ ~ 1R ~ ~ C:'C<Sl 1~'1 ~ ~ ~ : 

~~M=300maTRHffl'COl = 6·25m3/s IVR:'9T<1200rpmaffiwrfirG&TaT85%~m ~ I 

VF:~ 01:fIB CfiT ~ ~ I ;jj(1 CfiT ~re~ 10,000 N/m3 ~ I 12 
It is required to choose a suitable turbine for hydropower generation for the following 
data: 
Available head = 300 m and discharge = 6·25 m3/s. A runner speed of 200 rpm and 
maximum overall efficiency of 85% can be adopted. 
Determine the diameter of the runner. Assume the specific weight of water as 

10,000 N/m3. 12 
fcITTns; '9f<1 Ns = 50 CfTi'r ~ ~ cfil"~u l ·O m3/s CfiT H«1-co1, 40mcfil"~1R 'iP1 

M\;fRT~ I~ 1500rpm 1R~~affi~~~75% ~I ~cfil"~affi~ 
~md~I 13 
A discharge of 1 ·0 m3 Is is to be pumped to a height of 40 m using centrifugal pumps 
of specific speed Ns of 50. The pumps run at 1500 rpm and have an overall efficiency 
of 75%. Determine the number and arrangement of pumps. 13 

. ' ' . 
~ l<t' SECTION 'B' 

wfr~~rn:~~~ : 

Answer all five parts : 

y 

y 

y 

y 

5 

~ ~ ~ ~ ISWB 450 @ 

0·794 kN/m CfiT WIT ~ ~ ~ cfFr 
ISWB ~~ctRl:f'C~iroi~ 
~~m-~~~~d"W~ 
m~ I ~~cfi'l"~~ 
4·25 mi m ~ ~ cfi1" ~~ '+lR 

~ &n=raT ~ ~ I 
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ISWB 450@ O· 794 kg per m ~ ~mf : 
~=101·15sqcm fu = 35057·6cm4 lyy =1706-7cm4 

tw = ttzr ~mm= 9·2 m; fy = 250 M.Pa = tRT"..-tci ~ I 

<l'FfT ~ 10 20 30 40 

~~~ 

~ 9IB6M M.Pa ii 
fy = 250M.Pa 150 148 145 139 

10 

50 60 70 

132 122 112 

A built-up column consists of three ISWB 450 @ 0 ·794 kN perm connected effectively 
to act as one column. (See above figure.) Determine the safe load carrying capacity of 
built-up section if the unsupported length of column is 4·25 m. 
Properties of ISWB 450 @ 0·794 kg perm. 
Area = 101·15 sq cm lxx = 35057 ·6 cm4 lyy = 1706· 7 cm4 

tw = thickness of web = 9·2 m; fy = 250 M.Pa = yield stress. 10 

Slenderness ratio 10 20 30 40 50 60 70 

Pennissible stress in 
axial compression in M.Pa 

fy = 250 M.Pa 150 148 145 139 132 122 112 

k k k [,. Draw the bending moment diagram and shear 
71 2 m '1 2 m 71 2 m 71 force for the beam as shown in the figure. 10 

5.(c) </J = 36°~18 kN/m3$~~~Cfiit~CfiT (i) ~cft-1 m ~~'(ii) 1m3fPif1=f 

$ ~ Cf7f <ITG:$ 3fefl;:rw~ am:~ ~&m m-u~~ ? m;:r ~ fch-<ITG: ~~<=fR 
l m cft-~ q<:: ~ ~ 3fR fcn-~ ~ ~ ~ ~ q<:: ~ I ~ m 3·0 CfiT ~ID CfiKCf) 

mf.li:; I ~cfil~q;r~?\+11&1~I~¢ = 36°, Nq = 47 3fRNr = 43. 10 
What will be the gross and net safe bearing pressure of sand having </J = 36° and effective 
unit weight of 18 kN/m3 under (i) 1 m wide strip footing (ii) a square footing of 1 m 
size ? Assume the footings are placed at a depth of 1 m below ground surface arid the 
water table is at a great depth. Also, assume a factor of safety of 3·0. Use Terzaghi's 
theory. Given </> = 36°, Nq = 47 and Nr = 43. 10 

S.(d) ~ ~ ~IB:f qi:i::~1P01a1 tRT&l11r if ~Cf) ~t~~1R!Cfl ~M (t = 0) 45 cm% 3ITT ~ 5 fir.1z ~ 
1 cm fiRaT % I ~ ~ 'CflT m;:r ~ ~ m q<:: ~M 10 cm 3ITT: FR \ifRIT % liR fcn- ~M 
44 cm ~ 'EJCcR' 34 cm. 10 
In a variable head permeability test the initial (t = 0) hydraulic head is 45 cm and it 
drops 1 cm in 5 minutes. Calculate the time required for the head to drop further by 

10 cm i.e. from 44 cm to 34 cm. 10 

s.(e) aiqf\{lta~i:Rt&lurif~~f16okNtm2~~q\$Tmcrr~ 1 ~~m+ia(>l ~mrr 
u 50° CfiT cfilur ~ % I lfIT ~ ~ ~ ~ ~ ci;lur ~ m;:r ~~ I 10 
In unconfined compression test, a soil sample fails at 160 kN / m2 stress. The failure plane 
makes an angle of 50° with the horizontal. Calculate the values of cohesion and angle of 
internal friction of the soil. 10 
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6.(a) ~ ~;g:1<1fciia I~ (ISMB 350) tR 20 kN/m CfiT 611(1fYa ~ <'flfT ~I tlVf ~ ftR 250 mm 
mil ~ ~ oo ~ URCfi ~ ~ 6·25 m ~ ~ fci~Rt ~ m'<T ~ ~ I tlVf mcf 
~~~CfQ"%"~CfiT~~ I avf"Cfi"~f~C!11"3i t<1Ma ~~I avr~qf·('~G ~ 
~' ~atR~cfil"~~~~ I ISBM350~qf{..,g«~frp•:r11i!Rcia~: 

6.(b) 

6.(c) 

I.u = 13630·6 x H>4 mm4
, ~ = 524 Nim 

tw=GTI~mm = 8 · 1 mm, ~=6671 mm2 

D = crft+r ~ ~ = 350 mm 
~~~cr~~~~11RI.S. cITTs~~~ I ~~~~'41 1~'1 
eg I ~crfci-~~~~cg I 20 
A simply supported I beam (ISMB 350) is to carry an imposed load of 20 kN/m. The 
beam ends are resting on 250 mm thick walls with bearing plates (smooth) with clear 
span of 6·25 m. The beam is laterally restrained and is made of MILD STEEL. The 
beam supports a floor slab. Check the beam section against bending, shear and 
deflection. The section properties of ISM...B 350 are: 
f:xx = 13630·6 x 104 mm4 ; Weight = 524 N perm 
tw = Thickness of web = 8· 1 mm; Area = 6671 sq mm 
D = Depth of the beam = 350 mm 
Assume allowable bending stress, allowable shear stress as per code. 20 

~<fj-~~~q;'j-15 kN/m3 ~~~~~CfiT9-fcrCTRur~% I~ 
~~30°~ 1mrr~fch-ta-~~~wfcti-~~4·2m~1~~~IBf-qi'$1{ 
300 mm~ I d<1cfi1-~2100 mm~ I \ifRr ~ fcti" CF:JT ~ CfiT qf.zom•fl 3TTUR ~ li'C?:f ~ 
~ ~ ~ ~ ~ I cftcrR~ ~ C!)RCI) CfiT qf.cciwt"l ~ I ~~ ~ "CTl(1f ~ CfiT ~ 
~~cITtR~ l~ctir~ilifd'C1~~ I ~cf;l-~~~24kN/m3 ~ I 15 
A masonry retaining wan has to retain sand with a unit weight of 15 kN/m3 . Angle of 
internal friction 30°. Assume sand to be dry and the height retained is 4·2 m. The top 
width of the wall is 300 mm. Bottom width is 2100 mm. Check whether the resultant 
of the forces is within the middle third of the base. Calculate the stability factors of the 
wall. The back of the wall adjoining the soil is vertical. The top level of sand is 
horizontal. Unit of weight of masonry is 24 kN/m3. 15 

G.L. 

i 7.?' ~ T /;> """ ?? """"""' v """ %? 

3m 
~ .I_ c=O~ "l<'m...ra 

- - -- -Sand- - -----1---__ _p_•J:§~ - - __ fr_ - _ .YJ.21!•.I~.!>-
I 2m 

~~mif~~~~~m, 
8 m cfiT ~ CfCf,' ¥!" 9 Rlci!l"I , g~rcihmr~ 3fR 
'3Gl("il"l ~ ~ ~ ~ I cfi~~ ~ c!il
;Nm cg I Yro = 10 kN I m3 ~ I 15 

~ 
Clay 

* 
3 m 

l 

For sub-soil conditions shown in the figure draw 
total, effective and neutral stress diagram up to a 
depth of 8 m . 
Neglect capillary rise. Take Yw = 10 kN/m3. 15 

7.(a) ~~CfiT, 125 mm ~srmcfr~~ W:ffi, 10 mm <Xlfficfil"OO ~"[RT 200 mm c/c tR 
~fchmiflIT~ IM 20 ~~Fe 4 15 ~CfiT~~iflIT~ I ~CfiT9'fuUU ~ 
mer~ (i) Cfl(q'f)(() ~ fcrfu um (ii)~~~ fcrrcr ~ c~ ~ ~ 
~) I.S . code ~41a 1 R!Ch (LS. code mm i'f~~~~) I ~cf;T~~~ 
mm ?~~= 13·33 ~I 20 
A slab is reinforced with 10 mm diameter bars at 200 mm c/c located at an effective depth 
of 125 mm. M 20 concrete and Fe 415 steel are used. Find the Moment of resistance of the 
slab using either working stress method or limit state of strength (ultimate limit state of 
stress) method as per I.S. code. (l.S. codes are not applied during examination). What shall 
be the overall depth of slab ? Modular ratio is 13· 33. 20 
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7.(b) ~30cmarnrcfit"~~' 90kN/m2 iflaiqf.i::tj~~~CJIB~~~if 
20 m cfi1° ~~~~I ~<ft" ~'ill~'i tTRUT ~ ~ ~? ~ ~ = 0·8 
3fR: ~&Tfcn = 3 #I 15 
A 30 cm diameter concrete pile, is driven to a depth of 20 m in a deep deposit of clay 
having unconfined compressive strength of 90 kN/m2• What is the design carrying 
capacity of pile? Assume adhesion factor= 0·8 and factor of safety= 3. 15 

7.(c) ~~~cfil-~~Ciefi~~cfil"~~"C!:Cfi"~'aTK200 kN Cfil"C111l~ I~ 
~~~ 

(i) ~ ifl WU rfRt" 10 m cfil" ~ "Cf{ I 
(ii) 5 m ~ ~ GU alR 10 m ~ ~ ~ I 

"' 
<Sfl Rt~f<:fl tFil Cfl(OI CfiT ~ ~ I 15 
A point load of 200 kN acts on the surface of a homogenous soil mass of large extent. 
Find the stress intensity 

(i) at a depth of 10 m directly under the load. 
(ii) at a horizontal distance of 5 m and depth of 10 m. 

Use Boussinesq equation. 15 
8.(a) 300 mm~ x 500 mm~~~~ 51fu~f&ia ~ tlVf cfir, m qf.zaj;;: ~ ~ 

~ u 100 mm cfi1- \3~'1\a 1 l:f< 750 kN ~ ~ ~ u ~ 9 Ri<si Ria ~ llIIT ~ I CR'i" <fl-~ 
f4f1RI 7 mm~ I~~ 3F«'f ~ ~ ~ 20 kN/m CfiT ~ ~ ~ m WIT% I f4f1RI ~ 
~ l:f< Tf ~' ~ ~ 3fR: ~ ~ ~ ~ ~ ~ ~ ~M ~ m;r ~ 9Rtcil('!'i ctiT 
~~I 1cl\:ifu4RJa tlVf CfiT ~ ~ 24 kN/m ~I ~ ~ ~ ~ ~ qf.zCfl<"H 
~ ancr.p::rq;ar ~ ~ I 15 
A prestressed concrete beam of 300 mm wide x 500 mm overall depth is prestressed with 
a net force of 750 kN at an eccentricity of 100 mm below from the centroid of gross 
section. The effective simply supported span of beam is 7 m. It is subjected to an imposed 
load of 20 kN per metre in addition to the dead load. Evaluate the stresses at top and 
bottom fibres at the centre of span due to effect of prestress, dead load and live load. Unit 
weight of prestressed beam is 24 kN perm. Calculation of equivalent area of concrete is 
not necessary. 15 

8.(b) 

8.(c) 

1,. 2 m t 20kN 20kN 

! 
E ~B C D EI=~~ 

L 
EI = Constant 

L 5m k 4m k lm 
1 1 1 1 
~Cl"VfctiT~-fcrcRurfcl-fu~IDUM~~~~~31lW~, ~~ 
+n-.ff cfiT ~Tf<:rr ~ m I 20 
Analyse the continuous beam by moment-distribution method and draw the bending 
moment diagram showing salient values. 20 
"C!:Cfi" 9l'Ff ~ ~ q;r ~ ~-qq;jq; 0·2 ~ I W ~ "C:R:d CfiT ~ funcrr ~ 
0·9 3fR:~ 3 m ~I~~~ Stfucil<1 10 kN/m2 ~' cIT 2 cm ~~~~Air 
9Rt<S4<1 ~('f"Cfi~~Wfiill~? 15 
A normally consolidated clay has a compression index = O· 2. Initial void ratio of this clay 
layer is 0·9 and thickness = 3 m. If the initial soil stress is 10 kN/m2, how high can the 
stress become before the ultimate settlement is 2 cm? 15 
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