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CS (MA.IN) EXAM, 2010 

Sl. No. 156 C-DTN-K-DFA 

CIVIL ENGINEERING 

Paper-I 

1 Time Allowed Three Hours I Maximum Marks 300 I 
INSTRUCTIONS 

Each question is printed both rn Hindi and 
in English. 

Answers must be written in the medium 
specified in the Admission Certificate issued to 
you, which must be stated clearly on the cover 
of the answer-book in the space provided for 
the purpose. No marks will be given for the 
answers written in a medium other than that 
specified in the Admission Certificate. 

Candidates should attempt Question Nos. 2 
and 5 which are compulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 

The number of marks carried by each question 
is indicated at the end of the question. 

Notations/terms used have their usual 
meanings, unless otherwise indicated. 

If any data is considered insufficient, assume 
suitable value and indicate the same clearly. 

Newton may be converted to kg using the 
equality 1 kilonewton ( 1 kN) = 1 00 kg, if found 
necessary . 
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Section-A 

1. (a} Determine the centroid of the Angle 
section shown in Fig. 1. 

I< 40 >I< 40 >I 
'f 
20 

* 
80 t 

r 
ｉｅＭＲＰｾ＠

(All dimensions are in mm) 

Fig. 1 

(b) A beam of length 5 m and of uniform 
rectangular section is supported at its 
ends and carries a uniformly distributed 
load over the entire length. Calculate 
the depth of the section if the maximum 
permissible bending stress is lON f mm 2 

and central deflection is not to exceed 
12 mm. Assume the value of 

10 

E = 1 · 2 x 10 4 N f mm 2 . 10 

(c) A beam ABC, as shown in Fig. 2, is Hxed 
at A and is simply supported at B. Draw 
qualitative diagram for influence line of 
vertical reaction at A. 10 

｡ｾａｾＭＭＭＭＭＭｾｂＭＭｾｃ＠
ill 1' 
.-1'-L __ L--+-k-t 

2 

Fig. 2 
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80 

K 40 >IE 40 

*20.;.1 

Ｈｾ［ｒＺ＠ ful:n mm ｩｦｾＩ＠

m1 

>I 
'f 
20 

* 20 

t 
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(<9) q;<h{llii'\ 3il<ldlct>R qp.;;;Jc; <"HC11, 5 m C1kll tl<-1 

fim "f.( 3"11"1 1ita ｾ＠ 3i'i1: eqw C1kll;f "f.( !(Cf>e>"1 H 

f<:taitd '<!R q;r «<R ct>{dl t 1 <!R Ｎｾ＠ Ｓｩｾ＼ｬ＠

«i<t>"l Slkl"'C1 lON fmrn 2 i -q Eh·¢J<l weyq 
12 mm ｩｴｾｾ＠ til, cit ｱｾｾ＠ cli't ＧｬｪＧ＼Ｈｬｾ＠ cli't 
'1°1'11 cti'l:1 E =1·2x104 Nfmm 2 "'H<'tl 10 

(rr) fu-5! 2 if lihi!l<ll 'l<lT ｾ＠ ABC, A "f.( w.& ｾ＠ -q 

B 'R '(!<&l<"iPold ｾｉ＠ A "f.( cli't ＼ｨＧＢｾ＠ l'lklfsih<ll cli't 
Ｂｉ＼ＢＧｔＢＧＢｾ＠ CfiT !f'lk'"l<t> ｾ＠ ｾＮ＠ 10 

｡ｾａｾＭＭＭＭＭＭｾｂｾｾ｣＠
!!'! 'f L 
.1<-----L---..,f-- 2 --,-,t 
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(d) A Pitot tube was used to measure 
the quantity of water flowing in a pipe 
of 0·3 m diameter. The water was raised 
to a height of 0·25 m above the centre of 
pipe in a vertical tube. If the mean 
velocity is 0·78 times the velocity at the 
centre and the coefficient of Pitot tube is 
0·98, find the quantity of water in litre 
per second. Static pressure head at the 
centre of the pipe is 0·2 m. 10 

(e) A water main of concrete pipe 3200 m 
long, 0-3 m diameter discharges into a 

reservoir at the rate of 10 x I 0 6 litres 
per day. If this pipeline is gradually 
closed by operating a valve at the end 
of reservoir in 16 seconds, is there 
any possibility of pipe burst? The safe 
pressure of concrete p1pe 1s 

245-25 kN/m 2 10 

(f) A water wheel has a number of 
hemispherical vanes equally spaced on 
the periphery. A jet of diameter of 
300 mm having a velocity of 16 mjsec 
impinges on the vanes which have 
tangential velocity of 6 mjsec. 
Determine the work done on the wheeL 10 
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(ti) 0· 3 m O<lifl ｾ＠ ｾ＠ ｾ＠ -ij ｾ＠ 'lT'ft <lit +mn 

;uq:j ｾ＠ ｾ＠ -.:ftit 'lRi<t>l Cl>T Sl<it• I lif;;q I 'l<U I ｾ＠

<»Ulf<-n: 'IRi'hl -ij 'lT'ft em ｾ＠ ｾ＠ it;:;:: it 0·25 m 

ｾ＠ 33141 'OffiiT %I ｾ＠ afffio <trY ｾ＠ ｾ＠ it;:;:: TR 

ｾ＠ <trr <lit o-7 s ｾ＠ ｾ＠ a:m -.:ftit "R-r"' 1 !!01 i,., 
0·98 t, <it 'lT'ft <lit +mn <?flex >ffi'f il<t>u:s -ij ｾ＠

ＧｦｩｴＡｾｾ＠ it;:;:: TR ｾ＠ ｇｔ＼ｦＭｾ＠ 0·2 m t I 10 

(s) ｾ＠ 'fr-ft <H ct>T <hslil<! ｾＮ＠ 3200 m <O'lkll <J 

0·3 m O<lHi ct>T, ｾ＠ '>1<011'114 -ij 10 X 106 C'fl<!( 

m m <#it ｾ＠ it 'lT'ft f.I'R'!fta 'h<dr t 1 ｾ＠ ｾ＠

4 1,_4<01 r;H em, "'<01 Ftl4 ｾ＠ ｾ＠ fiR TR <'lit ctl <"4 'fit 
'CIIRid 'h<i:h tffi: -qft 16 e'fiu:s -ij <R: i<f><lr -;omrr 

ｾＬ＠ <fi <ildl<{ f<'l> <ffi ｾ＠ SIW>l<! <#it ｾ＠ ｾＭｾｉ＠

＼ｩｳｨＩ＼Ａｾ＠ "fiT Waft GT<f 245 · 25 kN I m 2 ｾｉ＠ 10 

("l) ｾ＠ 'I'Ffi ｾ＠ ..:R ｾＭＭ 3l"Ef•Octl4 ｾ＠ ql{fu TR "l(liil( 

<#it ｾ＠ TR <'lit ｾｉ＠ ｾ＠ 300 mm O<lm "fiT -;iR;, 

f'iteil 16 m/sec ＼ｬｩｔＭｾｾＮｾ＠ TR, f'ile'hl ｾﾭ

):<ifl;q <trY 6 ｭｩｳ･ｾｾＮ＠ ＼ＡＧｨＨｬ､ｬＧｾ＠ 1 ｾ＠ TR t?f-t ｾ＠
"<t>1<f 'fit ma <fit 1 10 
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2. (a) A beam-column frame ABC; as shown in 
Fig. 3, is rigidly jointed at B. End A is 
fixed, end C is laterally and rotationally 
restrained but free to move vertically. 
The column supports a horizontal load 
of 800 kg at midpoint. Both beam and 
column are of same cross-section 
throughout. Analyse the frame using 
moment distribution method and draw 
the bending moment diagram. 30 

c 

800 ｫｧﾷＭＭｬｾ＠

Fig. 3 

(b) The expression for stream function is 
described by 'If= x 3 -3xy2

. Indicate 

whether the flow 1s 
irrotational. Determine 
velocity potential <!>, if it 

rotational 
the value 
exists. 

or 
of 

(c) A rapid stream has a depth of flow 1 m 
and velocity of flow 3·7 mfsec. Find 
the height of suppressed diversion weir 
which vJould be constructed across 
stream to raise the water level on the 
upstream to a depth of 3 m. Take 
coefficient of discharge for free weir= 0·58 

15 

and for submerged portion of weir as 0·8. 15 
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2. (<ti) ｾ＠ 3 it ｾ€ＱＱ＼ＱＱ＠ '1m ｾ＠ ｾＭ＼ｴ＾ｩ＼ＺｩＧｬ＠ ｾ＠ ABC, 

B'R ｾ＼ＧＹ､ｬ＠ ｩｴｾ＠ t1 fuu A or.& t, fuu ｃｾ＠ C! 

ＧｦＧＧｦｾＴ＼ｾ＾＠ m-rr it "f.'rUfuo clf<i;'l ｾ＠ m-rr it 
"1<:1:.'1 "'f; fu11; W!i tl <t>i<:i'l, ｾ＠ 'R 800 kg 

"'f; ｾ＠ >m "<tiT <nR <t><d I % I m;J C! <t>T <:14 <:FiT tft 
"<tiT ｾ＠ it 3Rf OCI> l(<t>lil il H ＳＱｾ＠ (0>!1-<fiR i I 

3ll'flf f<ld{OI fuRl "<tiT Sl<i'lll <f>(Ch GR "<tiT ｦ＼ｬｾ｣ｬ＼Ｇｴｕｉ＠
' ' 

cn1 am oi<t>'l 3ll'f'f ｾ＠ ｾ＠ 1 

c 3t 
J:u 
j._ 

(<9) tm:T <i><:'H "'f; &i <il"'i <it \If = x 3 - 3 xy 2 "'f; IDU 

ｾ＠ '1m t I "'cttQ; ｾ＠ 51<'11!.< ｾ＠ % <il 3l'f'ff I ｾ＠

30 

fiNC! q, "<tiT 1:fR ｾ＠ <t>l, ｾ＠ ｾ＠ -mm t , 1s 

ＨｾＩ＠ ｾ＠ ｾ＠ ma it Sl<ut' ｾ＠ '111(!{ 1 m cr 51CII11 Ｂ＼ｴｩｔｾ＠

3·7 m/ sec %I 'lT-fi "'f; clctcl <it 3 m ｾ＠ Ｇｗｉｾ＠

OCI> 51RIII<ll11 'R ies1Zl if> fu11; ｾ＠ 3lqftctfifct 

3lq<Hf'l <ft>R "<tiT ma "'f; ｾ＠ f.lqfu• ｾ＠ t, m 
"'dle{ "f<i; 3€chl 3>'611{ f<ha;:ft lWft I f.lffi{UI-!f'li<t> 
Ｍ｡ｾ＠ dhn: "'f; fu11; o-ss am >fl..,<"* f.lql'l ｾｾ＠

"* fu11; 0·8. 15 
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3. (a) A rigid jointed tower frame, as shown in 
Fig. 4, has hinged support at F and 
fixed support at G. The pinnacle A 
carries a vertical load of 80 t. Calculate 
all components of reactions at F and G. 30 

SOt 

A 

T 

r 
4m 

-+-4m 
_J._ 

(b) In a free cylindrical vortex of water, the 
tangential velocity at radius of 0·1 m 
from the axis of rotation is found to be 
10 mlsec and the intensity of pressure 
is 196- 2 kN I m 2 . Find the pressure 
intensity at a radius of 0·2 m from the 
axiS. 

(c) A pipe 0·6 m in diameter takes off 
from a reservoir 150 m high above the 
datum. The pipe is 5000 m long and is 
laid completely at the datum leveL For 
the last 1200 m, water is drawn by 
service pipes at a uniform rate of 
0 · 1 m 3 1 sec per 300 m. Find the head 

lost in the last 1200 m length of the 
fLV2 

p1pe. Use f = 0-04 and hf = 
29

D 

Velocity is zero at the dead end. 

C-DTN-K-DFAI41 8 
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3. (<t>) ｾ＠ 4 -q R<i!l"ll Tf'lT ｾ＠ ＼ｩＡｾ､＠ zr<R <i;l'iiil -q, F 'R 

ｾ＠ 311<'1ki % · 3fu: G 'R 3114<&: 311 <'lki t I "iiilil A 

'R BOt <f>i ｾｭ＠ >m "WIT %1 F cr G -.:n. 
l>lfi'lfsh"li3J1 'f; ｾ＠ q<!ihl Cf>l .:.:il<fi<'l'l ｾｉ＠

80t 

A 

(<:9) 'n'fi 'f; 1% W'f' Gl<'H l<'fi I ( '!lfl'l <:1 -q, ｾ＠ 'f; 31P<r it 
0·1 m <1it F:ii<rltl 'R ｾＭＢﾫｳｦｬｾ＠ ｾ＠ 10 mjsec 

'WIT "fRfT % .:>fu: <:r.i <1it <fis:tdl 196 · 2 kN f m 2 

t1 31P<r it 0·2 m ｾ＠ l?i""'ll -.:n. <:W <tit <fis:tdl mo 

30 

ｾｉ＠ 15 

(71) ｾ＠ it 150m ｾ＠ Ｂｦ＼Ｇｬｬｾｬ＼ｬ＠ it 0·6 m <»!l>il Cf>l 

ｾ＠ ｾ＠ f.l<ih<'ldl t I "lWl' 5000 m <"!kill t .:>fu: 
<i?f<i41 ｾ＠ z'l<f<'l 'R <'l'll<ll '1<li t I 31tf{s(l 

1200 m 'f; fu1:!.. 'n'fi mn . ｱｬｾｴｦｬ＠ it 
0 · 1 m 3 /sec >rfu 300 m 'f; l(<fi>il'"ll"' G<: it 
!B"ll "fRfT t I "lWl' ｾ＠ 3l1Rstl 1200 m <'I kill{ -q 
ｾ＠ <t1dl "llft<f mf.t mo ｾ＠ 1 f = o. 04 cr 

fLV2 
hf= ＼ｩｬｴＳＧｩｴｬｦｵｵＧｒｾＱＡｰ＼ｴｬ＠ 15 

2gD 
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4. (a) A timber beam of rectangular section of 
length 8 m is simply supported. The 
beam carries a uniformly distributed 
load of 12 kNim run, over the entire 
length and a point load of 10 kN at 
3 metre from the left support. 

(b) 

(c) 

If the depth is two times the width and 
stress in the timber is not to exceed 
10 N I mm 2 , find the suitable dimensions 

of the section. 30 

A pipe carrying 
0·877 changes 
at section A to 

oil of specific gravity 
in size from 0· 1 5 m 
0·45 m at section B. 

Section A is 3·6 m lower than section B 
and pressures are 90 · 252 kN 1m2 and 

59· 841 kN I m 2 respectively. If the 

discharge is 0 · 45 m 3 I sec, determine 

the head loss and the direction of flow. 
Find the force acting on the conical 
portion of the pipe. Neglect the weight of 
water and the pipe. 15 

A Kaplan turbine runner 
9300 kW under a net head 

develops 
of 7-4 m. 

Mechanical efficiency of the wheel is 86°/o, 
speed ratio is 2·2 and flow ratio is 0·66. 
Diameter of the boss is 0·35 times the 
extemal diameter of the wheel. Determine 
(i) the diameter of the runner, (ii) synchro-
nous speed and (iii) the specific speed 
of the runner. Assume mechanical 
efficiency equals to overall efficiency. 15 

C-DTN-K-DFA/41 10 

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


4. (<t>) 3114dl<t>R "<!iTG <11<'11 ll<t>ll!! t:l8 8 m <'!Pill ｾ＠ aiD: 
'IJ>"iUclP.Id i I t:l8 '«, ｾＧｩｗ＠ <'!Pill{ trr, 12 kN I m 

<!>T \(<MI 'i H f<l ctf«1 >m <"''TT i afu: 1 0 kN C!>T 

v;<t> ｾ＠ ->m ｾ＠ mom: ｾ＠ 3 m <€! ｾ＠ 'R <"''TT i I 

ｾ＠ 'h'l<lt '<1'1'$1{ <€! wFft t am: ll<!ill!! -q lll<i<ll<'l 

10 N I mm 2 ｾ＠ ｾ＠ ｾ＠ m. m q;g C!>T ＳＴｾ＠

fi'f>:rr mo <it 1 30. 

ＨＢ€ｾＩ＠ ｾ＠ "l"l<""' 0·877 <11<'11 ｾ＠ ｾ＠ｾ＠

ｾ＠ 'm'l <1>T >wi ｱｦｴｾｇ＠ A '« 0· 1 5 m ｾ＠

ｱｦｴｾｇ＠ B '« 0·45 m lt <iiG<'ldl i I ｱｦｩｾｇ＠ A, 

ｱｦｻｾ｣Ｚ＠ B ｾ＠ 3·6 m -;ft.} ｾ＠ al'n: GT<il !1>'"1'11: 

90 · 252 kN I m 2 <i 59· 841 kN I m 2 i I 

ｾﾷ＠ f.lHi{UI 0·45 m 3 fsec i, m ｾ＠ ｾ＠ q 

JOlclll" <€! Rl!ll ｾ＠ <it 1 'm'l ｾ＠ 'lilhl<t>R ｾｾ＠ '« 

ｦｳｩ＾＼ｾｬ＠ Pla "f<'1" mo <it 1 "!"Fft " 'm'l if; >m Cfil ｾ＠
ｾｉ＠ 15 

(TI) 1l:<f> <t>«"'H et<lllii'l 1;'R 7·4 m if; ｾ＠ <:1-i\""'dl '« 

9300 kW ｾ＠ <t>(dl i I ｾ＠ <fi'l <lifll<t> "GPiR!I 

86% i, 'ffi'! <>1:!41d 2·2 i am: ll"lll" 3liflld 

0·66 i I ｾ＠ C!>T ＶＴＱｾ＠ ｾ＠ if; om;I 641<;1 <!>T 

0·35 !fiT il ｾ＠ <it (i} 1;'R C!>T ＶＴＱｾＬ＠

(ii) W'i!l<lil<'fl 'ffi'! alR (iii) 1;'R <fi'l ｦ＼ｬｾｬＡＡＡ＠ 'ffi'! I 

"'iBI'h "G&ldT Cfi\ e<!P 1 ｾ＠ ｾ＠ <IO<R "'Ff ｾ＠ I 1 5 
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Section-B 

5. (a) A reinforced concrete T-beaJTI is shovvn 
in Fig. 5. The area of the steel provided 
is 3140 mm 2 and its centroid is located 
200 mm from the bottom of the beam. 

Determine the centroid of the 
transformed section taking the modular 
ratio as 21, without neglecting area m 
tension. 

2COO 

T 
Yc"""? ｉｾ＠ 3140mm2 

l ｾ＠ steel 
:iJo- LJ ·-

'T' ｾＳＰＰＪ＠

(All dimensions are in mm) 

Fig. 5 

(b) A masonry dam of rectangular section, 
20m high and 10m wide, has water up 
to a height of 16 m on its one side. 
Determine (i) pressure force due to 
water on one metre length of the dam, 
(ii) position of the centre of pressure and 
(iii) the point at which the resultant 
cuts the base. Assume density of 
masonry = 19 · 62 kN·j m 3 and density 

10 

of water = 9 · 81 kN / m 3
. 10 
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ｾＭＭＭＭＭＭＭＭＭＭＭＭＭ - - - - - -- - -

5. ＨＧｾ＾Ｉ＠ fu 5 it ｾ＠ ll"'R-ict <f>shl?: T-t:!Vf fu<Sli'H TPn t I 

<"1'1111; Tf<:; l;>AI<"t <hT ｾＢＢＧ＼ＢＡ＠ 3140 mm 2 ｾ＠ a:l'R . . 

Ml<til '*'*'"' m;{ if> oB i'i 200 mm 'R ｾ＠ t I 

•m i"'"' 3'1 :!Y 10 2 1 ｾ＠ ｾ＠ .,. <r-r-r it ｾＢ＠ 'li<"' <i\ -=nff 
0l'$d ｾＬ＠ ¥Yt'"<lfht qft:"'€)<; "<tiT if>os;<ii -mo Cfit I 10 

2000 

Yc=? 

l 200·-·1-Ut-

'1" ｾＳＰＰＱｅＭ

3140 mm2 
'i;Wld 

ＨｭｴｾｭｭＭＭｩＧｴｾＩ＠

fus 

ＨｾＩ＠ 3li<ldl<tiR "<tiT?: <11<:11 ｾ＠ ｾＧｉｉｾ＠ ｾ＠ 20 m ｾ＠ Ci 

10m 4'1<?1 ｾ＠ a:l'R <Hi<€! ｾ＠ 3=iR 16m Ml{ 

<f<ti "Y"Fft 'RT ｾ＠ I -mo Cfit {i) • ｾ＠ c€1 ｾ＠ -.:fiv: 
<fit <"'kil{ 'R "Y"Fft it; Cfii(UI ｾ＠ cl!<:11 GTO! <R'i, 

(ii) ｇｔｏｉＭｾ＠ c€1 Wffi'r a:fR {iii) ｾＬ＠ ftm 'R 

q ft:ulllfl ｾ＠ (-;ffq) i'fi\ i5fi I?: <I I t I "l:!H #, Ri "i ｉｾ＠
"<tiT-. •Hi"! = 19-62 kN 1 .n 3 3ffi "Y"Ffl OhT 

lH<"! = 9 · 81 kN I m 3 _ 10 
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(c) A steel flat 100 mm x 10 mm carries a 
tensile force of 16000 kg (160 kN). It is 
to be welded to a gusset plate with a lap 
of 10 em. Determine the minimum size 
of the fillet weld. Permissible stress 1n 

shear= 1000 kgfcm2 {100N/mm2 ). 10 

(d) A sample of coarse sand taken from the 
field was found to have void ratios of 
0·87 and 0·52 in its loosest and densest 
states respectively. The in situ density 
and water content of the sand were 
1·95 g/ cc and 23°/o. Determine the 
degree of saturation and relative density 
of the sand in the field, if G = 2 · 66. 10 

(e) A raft foundation is to be constructed on 
a 7·5 m thick clay layer sandwiched 
between two sand layers. In order to 
predict the time rate of settlement of 
the building, a consolidation test was 
conducted in the laboratory on a 2·5 em 
thick undisturbed sample of the soil 
by keeping porous stones both at the 
top and bottom. The sample was found 
to have undergone 50o/o consolidation 
in 12·5 minutes. Determine the time 
required for realising 50o/o settlement of 
the building. 10 
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(TI) 100 mm x 10 mm <liT ｾ＠ '!if'"lld fl'"!d<1 

16000 kg (160 kN) it of.!o Gf<1 ＼ｾ＾ｔ＠ ｾ＠ 'ht<ll 

t I "3it 'lW: ｾ＠ 'R 10 em it ｾ＠ it <1m ｾ＠

f.!>"! I 4fR1 ｾ＠ 1 l%€lc ｾ＠ "fii 't' <1 q 1'fl'l mo 

<fit I ｡ＺＡ］ｪｾﾫ＠ 31q<i"qo1 YRl<1<1 = 1000 kg I em 2 

(100 Nfmm 2
). 

(-..) l$r it ｾ＠ TJtt .nz to it ｾ＠ ｬｬｦｦｩ＼ｾＧｬｲ＠ it mno• 
a:J::!qld 0·87 q 0·52 lh'"l'll: 3fl<fil flqffilifi oftdl 
<i ｾ＠ flEH a:! Clf"!ll it "fill; 1"1"!1; I ｾ＠ -B!II4 to 
<liT EH<"<l <i "1<1i'll 1·95 gfee q: 23% ｾｉ＠ <rn: 
a= 2. 66, m l$r it to <liT ＼ｩｾｒｬ＠ :am q ｭｩＧｲｩＢＧｾ＠

ｾＢＧ＠ ＼ＧＢｾ＠ mo <fit 1 

(s) ｾ＠ 7·5 m -.nit ｾｒｬ＼ｴ＾ｬ＠ 'ffif, ""'T <it to <'dU it oiR 

it ｾ＠ ｾＧ＠ 'R ｾ＠ 't'R ｾ＠ <liT l4<!iul "ir.n t l >rcR 

it ｾｒｩＢＧｬ＠ ｩｴｾｾ＠ ＱＴＧＱ＼ｾｯｴ＠ ｾ＠ "G>.: <lit mo <t>8 it 
ｾＧ＠ ｾ＠ <:iEI•H ｾｬｗＧｔ＠ 2·5 em mz ＳＱｾ＠ 'l"f 
ｬｬｦｦｩｴｾＧＡｦ＠ 'R, ｾ＠ q: :&;q{ "flW q<""R (€i<ti( ll<fi•l!!ll<11 

it fit>'ll 1Tll1 ｾ＠ 1 ｓｾｒｬｴｾ＾ｾｦ＠ it SO% ＼Ｚｩｴｾｯｴｯｴ＠ 12 · 5 fil'lc 

it "tffiiT t I >rcr-r <liT 50% 14'1 <:'l f.l>o4 W'm ll iPrr, 
mo qit, 

10 

10 

10 
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(f) A 2 m wide strip footing is founded at a 
depth of 1-5 m below the ground level 
in a homogeneous bed of sand having 
unit weight= 18-5 kN I m 3 and angle of 

intemal friction <j> = 36°. Using Terzaghi's 
theory, determine the safe bearing 
capacity of the footing. The water table 
is at 1 m below the ground surface and 
for Q>= 36°, Nc= 60, Nq =42 and Ny =47. 10 

6. {a) A steel beam ABC carrying working 
loads, as shown in Fig. 6, is simply 
supported at A, B and c. Calculate 
the minimum value of section modulus 
using plastic analysis. Adopt load factor 
of 1-85 and yield stress = 2500 kg 1 em 2 _ 

A ＮＬ［［Ｌｯｾ｣Ｍｾ＠
sot 
ｾ＠ ,..c + 1' 

.f'--4m ｾ＠
1 3m-t-2m-,f< 

Fig. 6 

Given the following table, which section 
would you suggest? 30 

Section Zxx (in cm3 ) 

ISMB 500 1809 
ISMB 550 2360 
ISMB 600 3060 
ISWB 450 1558 
ISWB 500 2092 
ISWB 550 2724 
ISWB 600 3540 
ISWB 600H 3854 
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ＨＢＧｾＩ＠ ｾ＠ 2 m "<ll;$1 ｾ＠ (:flq) ｾＮ＠ '>l<fi'l ｾ＠ mQl it 
1·5 m -;;fti::t Ur ｾ＠ ｾ＠ ('!'"li•fl ew< ll ｾ＠ ｾ＠ ｾＮ＠

Ple<t>l l(<t>i<t> >m: = 18 . 5 kN 1m3 3TR 31;:;::;<"'-1'\ . . 

<l'fuT- ｾ＠ <P = 36° t , 2($1' n ｾ＠ fu<G:Fa "Cfil 51>41•• 

<t><if>, 'l1G ｾ＠ ｷＺｾ＠ "ffiUT ｾ＠ "Wff <till >fm 
'>lcld<:i '>l<fi'l ｾ＠ ｾ＠ it 1 m -;;fti::t t I <P = 36° ｾ＠

fffit, Nc = 60, Nq = 42 3fR Ny . 47. 10 

6. (q;) ｾ＠ 6 ll fi':@<!l 'l<rr <t>l<i<t>l{l >m: "Cfil %"! Cfi{dl 

s.:m ABC ｾ＠ l;fXIId m'1, A, B <i C 'R 

:u•;:u<"if.lct ｾ＠ 1 ｱｵ＾Ａ＼ＢＡｬｾ＠ i<l><<?l<;uJ "Cfil Sl>ll'l <t><ih, 
qft-c-J<; lO{Jqjq; "if; '"0d'"l liR <lit IJUHJ <till 

;ow q, <:1 <til, >m: !!01Cfi = 1 . 8 5 3TR 1:f(Nq 

5I Ri"lct = 2 500 kg 1 em 2 
. 

30tjm B SOt 

ａｾ＠ * '+-c + 
t-4rn ｾＢ＠ 3m-f-2m+ 

ｾＶ＠

-;;fti::t <ft Tit diRi<t>l 11, <ii'R-it qft.,.,;§;:; <fiT :mq 

ｾＤＱＡ＼ｴＧＩ＿＠

ｱｦｴｾ＼［Ｎ＠ Zxx (cm3 ll) 
. . 

ISMB 500 1809 
ISMB 550 2360 ' 

. ISMB 600 3060 
ISWB 450 1558 
ISWB 500 2092 

' 

ISWB 550 2724 
ISWB 600 3540 

' 
ISWB 600H 38_54 . 

30 
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(b) The moisture content, void ratio and 
specific gravity of soil solids of a given 
soil mass are 10·5%,, 0·67 and 2·68 
respectively. It is required to prepare 
three triaxial test specimens (diru:neter 
3·75 em and height 7·5 em) from this 
soil mass. Each specimen should have a 
moisture content of 15% and a dry 
density of 1 ·6 g/ cc. Determine (i) the 
quantity of the given soil to be used for 
this purpose and (ii) the quantity of 
water to be mixed with it. 30 

7. (a) A reinforced concrete slab 3·0 m x 3·0 m 
is simply supported on two parallel walls 
30 em wide with a clear distance of 2 ·4 m 
between them. 1t carries a uniformly 

. distributed load of 3000 kg 1m2 

including finishes and impact load. 
Design the slab using M-20 concrete 
and Fe-415 grade HYSD bars by 
working stress design method. Sketch 
the reinforcement. Note that available 
reinforcement bars are of 16 mm dia. 30 

(b) A retaining wall with a smooth vertical 
backface has to retain a backfill of C-<j) 
soil up to 5 m above GL. The surface of 
the backfill is horizontal and it has the 
following properties : 

y=18 k:N/m3
, C=l5 kN/m2

, <j)=l2° 

(i) Plot the distribution of active earth 
pressure on the walL 

(ii) Determine the depth of the zone of 
tension cracks. 

(iii) Determine the magnitude and point 
of application of active thrust. 
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{<9) "'<:1 i'll ' itmdl 31 ::J,'ll (1 q '!Gl if; 3m q;ufl if; 
［ｭｩｴｦＧｾ＠ EH<"OI, ｾ＠ <ft "1Ji '[Gl et;fd ｩｦ［ｾＮ＠ <M!il: 

10·5%, o·67 3fu: 2·68 ｾ＠ 1 ｾ＠ '!Gl e;o;RI it ｾ＠
<ft;r ｾＳＱＱ｜ｦ｜＾Ｚ＼＠ ＭＮｲｴｬｾ＠ f.l<::tn (0!!1+.'1 3·75 em am 
Jr<H{ 7·5 em) 'fit ｾ＠ i<h<ll ｾ＠ 311<'H<l<i'i ｾｉ＠

!01 ('il <i'i f.l<: :fl it '*''" i 'II 1 5% q "l1!"<i'i •H <'61 1 . 6 g I ee 

tim ＳＱＱｇｉｾ＼ｬ＼ｩＧｩ＠ t I ｾ＠ "<tit (i) ｾ＠ !OI>o!l:ot'l ifi ｾ＠
fcha::fl ｾ＠ it <ft ｾ＠ '!Gl <?t::fl ｱｾ•＠ fl 3fu: (ii) :mil 
f<ho'll t:fFfi fEI<'IHI ｱｾＧｬｬｬ＠ 30 

7. (C!>) ｾ＠ 3·0 m x 3·0 m "<i'iT !OIGIRid ci>£k "ffif Role< 
30 em 4141 i\ 6"11'11"<1< <!lena 'R, ｾＧｉｃｨ＠ <lA <fft 
ｾ＠ ｾ＠ 2·4 m t, ｾＱ＼ＮＧｩｦｩｬｬ｡＠ t1 ｾ＠ 'R e"'![d<li 

cr ｾ＠ >m: ｾ＠ 3000 kg I m 2 "<tiT l{<i'i6"11'1 

fC!dil:d 'lR WTT t1 M-20 ci>£k Cf Fe-415 it:s 
HYSD ｾ＠ "<tiT !Oi>i'l•l CM<h, <til%1<1 l'IRI<il<'l 

ｾＧＮ＾ＱＱＡ［ＧＱ＠ ｾ＠ it "ffif ｒＧＡｾＨ＠ "<tiT ｾＹＱＱＧ＼ＧＱ＠ "<tit I 51"1<'1'1 "<i'iT 

ｾｾｉ＠ &ll<'l "<tit f<i> = 51<il<"'"' ｾ＠ 16 mm 

0!!16 "<tiT t I 30 

ＨｾＩ＠ fit<ti4 ｃＳｩｴＺ｣ｾｦｾｒ＠ 'PJ if; "«m 'l{<.fi ＵＱｒｉ＾ｾｈ＼ｩＧｩ＠ ;{\<m: c-q, 
"'JGf ifi 'PJ-'lUCf 'fit G L it 5 m '3i'R O<ti 

U<tidl t I 'PJ-'lUCf <fft ｾ＠ ｾ＠ t 3fu: ::m<h ｾ＠

ｾｾＺ＠

y=l8 kNim 3
, C=15 kNim 2

, $=12° 

(i) <!l<m 'R ﾫｾ＠ '!Gl G1Gl ｾ＠ f<lo(UI "<tiT a:nU9 
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(iv) Determine the intensity of a 
fictitious uniform surcharge which, 
if placed over the backfill, can 
prevent the formation of tension 
cracks. 

(v) Compute the resultant active thrust 
after placing the surcharge. 30 

8. (a) A trapezoidal masonry darn, having 4 m 
top width, 8 m bottom width and 12 m 
height, is retaining water up to a height 
of 10 m. The density of the masonry is 
20 kN I m 3 and coefficient of friction 
between the dam and soil is 0·55. The 
allowable compressive strength stress is 
343 · 3 50 kN 1m2 . Check the stability of 
the dam. 30 

(b) The results of a soil investigation at a 
particular site are given below. The 
water table is at 1 m below the surface: 

0·00 
Nav = 1 

Very soft clay Cu ｾ＠ 6 kNfm2 

4·0 y ｾ＠ 15 kNfm3 

Loose sand 
Nav = 8 

y- 17 kNfm3 

13·0 

Nav = 7 
Med. stiff Cu = 13·5 kNfm2 

silty clay 
y ｾ＠ 16 kNjm3 

32·0 

Dense sand 
Nav = 45 
ｹｾ＠ 19 kNfm3 

40·0 .. 
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(i v J <r-R G"DiT ｾ＠ q;f.l. -B o ＼ｴ＾ｾ＠ ｾ＠ ｾ＠ ':!1'!- >roCi "' 

0'11<1; ｾ＠ ｾ＠ Cfit<"'lf.i<t> Q;Cfi84H ｾ＠ em 
JlSiiil ｾ＠ ｾ＠ 'fit! 

(v) ｾ＠ ＼ＧＱＧＱＱｾ＠ ｾ＠ ｾ＠ ｾ＠ 8f.ti'l qft:atttfl Slane; <fa 
ljOI'JI 'fit! 

8. ( Cfi) l:!;Cfi B 4 <'1 kfl R:l '11{ ＾ｦｬｴＺｾＬ＠ f:im ij ¢>'R em ...n"?l { 

4 m, <f<'l em ... -h;t{ 8 m 3lR ｊｩＢＢｬｬｾ＠ 12 m ｾＮ＠

10 m em ｊｩＢＢｬｬｾ＠ (fCfi * ｾ＠ ｾ＠ UCfiiil i I Rl'lt{ q;y 

4'lrCI 20 kN I m 3 i 3lR ont:I q lf'T ｾ＠ ｾ＠ q;y 

"l<fot !!"li<t> 0·55 i I ＳｩｪｾＧｬ＠ fi<flos'l <w'lut llfd"'<'l 

343·350 kN/m 2 t1 >flq ｾｾ･ｭｾ＠

30 

<fi'tt 30 

(<:9) 1:!;Cfi <:9m ｾ＠ 'R ｾ＠ 'N_ lf'T-3i o::Cl"l a I ｾ＠ q fi:otl4 

ｾ＠ ｾ＠ 'N. ｾ＠ I ｾ＠ 'Jt<'lii<'l ｾ＠ B 1 m ｾ＠ i : 
ＰﾷＰＰＭＭＭＭＭＭＭＭＭＭＭＭｾｾＭＭＭＭＭＭｾＭ

Nav = 1 
C,. ｾ＠ 6 kNfm2 

Ｔ ﾷＰＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾｹＭｾｾｬｾｓｾｫｾｎｾＯｾｲｮｾＳＭＭＭ

Nav = 8 
y ｾ＠ 17 kNfm3 

13·0--------------------------

ｾｾ＠

"{'{l(:;:q 4 "'>;!li'fBrnq;"'' 

Nav = 7 
Cu = 13·5 kNfm2 
Y ｾ＠ 16 kNfm3 

32·0-------------------------

Nav = 45 
y ｾ＠ 19 kNfrn3 

40·0--------------------------
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ｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＮＮＬ＠

I 

Compute the safe capacity of a 500 mm 
diameter, 35 m long bored cast in situ 
pile. 

N=8 ' 
N=45 ' =109 and Nq =130] 

Any other data, if required, can be 
assumed suitably. 30 
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｛ｾ＠

500 rnm ｾ＠ <n<'ft Cl 35 m M'""li{ <n<'ft itf'tm 
ｾＭｾ＠ ｾ＠ 41'><'1 <tt w2tt ｾ＠ "?@ 3l!i"f><'l'l ｾＬ＠

N = 8 cp = 28° J 
N = ;5 "' = 40° N = 109 3fu: N = 130 ,'f"., y q 

<i'li 3fu <rn, ｾ＠ '>j!;'{j i, m ｾ＠ ＳＴｾＧｦｦｩ＠ 11R ｾ＠

"'T f! i"f> (1 ｾ＠ I . 

*** 

. 

• 
30. 
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C-DTN-K-DFA 

1 cr'lfCf> , 300 1 

ｾｾＡｉｉ＠

ｊｊｲｩｊ＼ｾ＾＠ m &41 .:;fk ｾ＠ <iFiT if <9'17 r. 1 

sr.Rf ｾ＠ ｾ＠ ;m't ｾ＠ if fffiit ｾ＠ #tRw., fJmw 3§& 

ｾ＠ 5/CJ!(/ lff if f'i;qt '7<lT ｾＧ＠ .:;fk ｾ＠ ｾ＠ <fir ｾ＠

3§>.Y ｾＭｊｫｦ＼ｾ＾＠ ｾ＠ ｰｩｾＭＧｬｩｊ＠ w <>iPnn Afife RTR w 
M'll <JfRT 'C/IW!{ I 5/CJ!(/ lff w 3f[?jr&ri >m<!'f ｾ＠

2.1frlftm = f'i;ifl ｾ＠ if Fi!1& TJ"!f 6rn w q# 3iq, 

#f f?tc]i) I 

m riM I 1 .:;fk 5 2-iR <mf 1f 1 4J4J sr.Rf if it JJriJ<J> 

&v:s it Cf>l'T-it-'PT ｾ＠ m "g'l<J>< Pn-tff <fto1 sr.Rf ｾ＠
ｾ＠ i{/fZil!{ I 

ｊｊｲｩｊ＼ｾ＾＠ m ｾ＠ ｾ＠ Rllrl 3iq, m ｾ＠ '3F'd if -Rrz 711< 1f 1 

fiit<rj:tJG<!Ictdl >l"ll'?lrl -3-IPif if >lfld> 1!, 3Pl2H Afife 1f 1 

""lR ｾ＠ ＭＳＭｉｊ＼ｊ＾ｾ＠ -3-lqlJfH >1illn lit, ill 3f<.n ..,.,., F3Pi ｾ＠
w: diM!{ .:;fk 3'1$1 Rfifl! <filM!{ I 

""lR 2.i/ct'l2l<i> (it, W 1 Pf;C'i/"'l_i'A ( 1 kN} = 1 00 kg ｾ＠

3HW{ W '"'L"-'l cit fCrwii!JI/.1 if qfl.ctRfd Rn211 '5fT 84>dl ｾｉ＠

Note : English version of the lnstructions is 
printed on the front cover of this 
question paper. 
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