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THEORY OF STRUCTURE

Fraife a . fa R (IAftraHaw 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

Pz: () X I AEr 8, 994 8 fE 9R & I
Note ; Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) NF T & T 9T F) FHAR GF GTY §T FAd |
Solve all parts of a question consecutively together.
(iii) 5% X7 F1 73 98 8 IREY Ford |
Start each question on fresh page.

(iv) 2 Jrersi & 3w &3 B R 7 A g & 8 |

Only English version is valid in case of difference in both the languages.

1, (1) U e afengm

@ B (b)

() =i d) v

A perfect frame is

(a) Triangle (b) Rectangle

(¢) Square (d) Hexagon
) T RH A

(a) WA 3aTa ¥ Haw qiie Nfowed ST A€ |

(b) YF HETq # Fae a7 Niowet ITH B & |

(c) ¥R aaa § Haw Haa vfoaer I g & |

(d) TP raTa B GHted J7uE] A Nfoeer 3= B & |

In a perfect frame

(a) Only the compressive stresses are produced in each component.
(b) Only the tensile stresses are produced in each component.

(c) Only the shear stresses are produced in each component.

(d) Compresive or tensile stresses are produced in each component.

(1 of 16) P.T.O.



CC301/CE301 (2 of 16) 316
(3) fmE.-1 % fRumu e § sra BD & 7wt 3 5 |

% B C

10 kN

fmd. -1
(a) 10kN (b) 20kN
(c) Hagd BCH a1 & &t d =

Find the force in the member BD of frame given in Figure no. - 1.
B C

A

10 kN

Figure no. - 1

(a) 10kN (b) 20kN

(¢) Equal to the force in member BC (d) Zero
(4) foad.-1 %Ry & sraga AB § s Fra ¥ |

(a) 399 BC # 90 & TR

(b) 3r=9a BD # o % wOaR

(c) aT9 AE ¥ o1 & s

d T

Find the force in the member AB of frame given in F igure no. - 1

(a) Equal to the force in member BC.

(b) Equal to the force in member BD.

(¢) Equal to the force in member AE.
(d) Zero
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5) ﬁaé.-zﬁﬁ@ﬁﬂi@mmm%éﬂﬂmﬁmp%mﬁgam
faga &1 wH &

— L —je— L e L —de— 5
=g -2
pL? wL?
(@ Yp=3E (b) yp= 3EI
P
(©) ¥Yr=EI (d I3

The deflection at point B caused by prop reaction P in a propped cantilever beam
shown in Figure no. - 2 is

w w W
> boc g g
_ T; C
— L —je— L —sje— L —le— 5
Figure no. - 2
PL3 WL3
(@) yp= ﬁf (b) ¥p= 3EI
P
©) Y»=F (d) Zero

6) Rmd.-3% R adFE T |
@) 2W
% o
Q——1L
fmE.-3
(a) ﬁa(l)mm:«ﬁamrzi (b) forg (2) W @@t SAferhem & |
() farg (1) W forda rferem & | (d) farg (2) T e w2 |

Select the correct statement for given figure no. - 3.
; 2W W

% B | .

©)

Ol L i
Figure No. -3

(a) Slope at point (1) is maximum. (b) Slope at point (2) is maximum.
(c) Deflection at point (1) is maximum. (d) Deflection at point (2) is minimum.

. i @ ‘__2

P.T.O.
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(7) femE.-4 8w om & fore adt sy 2

/W
®| ® |@
< + > L
. -4

@ Fg() @@ ()=t et
(b) farg (3) w g = & |
() RgE)wee afma? |
@) Rg()wE Q) W dftmwaad |

Choose the correct statement for the beam given in figure no. - 4.

oV
L L ' L i
b & e 7 ”
Figure no. - 4

(a) Deflection at point (1) and (2) is maximum.
(b) Deflection at point (3) is minimum.
(¢) Slope at point (3) is maximum.
(d) Slope at point (1) and (2) is maximum.
(8) wetet farfty ot 3 @ R wftn &t mrorm & st By el 2 2

(a) & el (b) A
(c) o ua faEy (d) 39U H A g T
Macaulay’s method is used for calculation of which quantity ?
(a) Bending moment (b) Shear force
(c) Slope and deflection (d) None of the above
(9) T THER TH U & BT U fadiy =) e fafty @ wor vl Rem s s £ 7
(a) el guTe fafy (b) Bewie fafy
(c) &we el fafyy d) AR T
By which method the slope and deflection of a propped cantilever beam cannot
be solved ?

(a) Double integration method
(b) Macaulay’s method

(¢) Area moment method

(d) Clapeyron’s theorem.
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(10) && HYF T : e
(a) W UH #amg gftada & wror S vfeaer Ea A €

(b) B G # a9 aReEd & HH 2 vfree I g # |

€ F (@)W O TAE

(d) % (a) T (b) G e € |

Select correct statement :

(a) High stresses are produced due to temperature variation in a fixed beam.
(b) High stresses are produced due to temperature variation in a simple beam.
(¢) Both statements (a) and (b) are correct.

(d) Both statements (a) and (b) are not correct.
(11) 7 WA P Rl Y 3 Ut 2 6 39 ot Y @, Welt oA R FEerd @ 7

(a) ad g™ (b) HeoaTelt AT Hiceh G
(c) o orft uA (d) wgHUR
A beam with such end supports, which causes zero slopes, is known as -
(a) Continuous beam (b) Hinged beam
(¢) Propped beam (d) Fixed beam
(12) FfRE i g e il & He vy gurid § 7
(@ 1 (b 2
() 3 @ 4
By Clapeyron’s theorem, how many moments show the relationship between ?
(@ 1 (®) 2
(© 3 a 4
(13) U Had O H G W T T IR & T FE W YT U & TH W
IR R |

(a) FEA Y, FEE IS (b) I AT, I AT
(c) I T, ITHHA AT (d) 3EA e, ITer T

For the usual loading on a continuous beam moments occur at the mid
section of the span and moments occur over the supports.

(a) Sagging moment, Sagging moment
(b) Hogging moment, Hogging moment
(c) Hogging moment, Sagging moment

(d) Sagging moment, Hogging moment
P.T.0,
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(14) 507 HAfehan s el g8 3w g 2
(a) T TS Wil ufem W F R
(b) URHTAH
(c) ¥R UG & Toea g W
(d) Toreft oft uftn v & AR

The absolute maximum bending moment always occur at
(a) Under a heavier wheel load.
(b) At the centre of span.
(¢) - Under C.G. of load system.
(d) Under any wheel load.
(15) o 6.5 & fowme 1o O o & W2 AB & w1 X - X W e deb e F1a F
? 19 AB A B @ UDL $1 7t fif 3q L, w6 L, 1 o1 a1 dvm 2

X
I
el
A 2 T z B
T — L ——— L,—» ﬁl‘
X
< - 25m >
“——— 0m ol 15m >
g -5
(@ 25mUus50m (b) SmUW25m
(¢) 45mTW3.0m (d 3mTW45m

To find value of the maximum bending moment of a beam at a section X - X ofa
span AB as shown in figure no. - 5. For correct position, what is the value of L,

and L, for a UDL shorter than span AB.

X
i
e L
.’-WVVJVYWVV\'
A , : : B
= e T
'X
< - 25m <
< 10m e 15m >

Figure no. - 5
(a) 25mand5.0m (b)) Smand2.5m
(c) 45mand3.0m (d) 3mand4.5m
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(16) T 6. -6 # fau 7 w3 ¥ s Myt i wurE Tan wft
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—

(a)
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Influence line for bending moment of a beam shown in figure no. - 6 will be

Ind

]

(b)

Figure no. - 6

@ /I]

(c)

P.T.O.
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(17) 3 9.-7 4 & 49 & $2 1-1 | HdT g1 $ w7 @ o g = R |

20 kN &1 Hehfd W 912 & 06 8 @3 WHE 1-1 T HaA $T H1H 597 8077 7
;@
[0}

0.75

e

/

e e P

/

10.25
le— 10 m —%e——— 30 m ———>

=4 -7
(a) 10kN (b) 15kN
(¢c) 20kN (d) 30kN

The given figure no. 7 show a beam with its influence line for shear force at
section 1 — 1. Find the value of shear force at Section 1 — 1 due to a concentrated

load of 20 kN placed at mid span of beam.
0,
I
1

O]

0.75

e

/

/

i SR S

i e i

0.25
— 10 m —>e 30m
Figure no. - 7
(a) 10kN (b) 15kN

(¢) 20kN " (@) 30kN
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(18) foa §.-8 # 0 U F 12 1-1 W FH ot it wwrelt 1@ H @ @ R | &
20 kN/m % Uwanr faafa ¥R &% are BC W &R & &1 1-1 T §94 A0 1 91

wa Hifvr |

@M

|

AA[ IC A[B

|
i | i
51—2 m-(—-D-'i* 4m “r‘:
| 1133 i
i/‘\
] L 1]

fmd. -8

(@) 5.33kN-m (b) 26.67 kN-m
(¢) 13.33kN-m (d) 53.33 kN-m

The given figure no. - 8 show a beam with its influence line for bending moment
at section 1 — 1. Find the value of bending moment at section 1-1 due to a
uniformly distributed load of 20 kN/m over span BC.

@I
Fw
A ! B
2 |
1 @ :
—2 m—¢ 4m >
i 1133 E
i/\
Figure no. -8
(@) 5.33 kN-m (b) 26.67 kN-m
(¢) 13.33kN-m (d) 53.33 kN-m
(19) =1 # @ #9 d v qean San ) R it ge T R 2
(a) YR T FH & g9 (b) feamveeR @ w=m
(c) TrueHdw=E (d) T TE Y TEE

Which one of the following is not a condition for the stability of a retaining wall ?
(a) Against tension on the base (b) Against overturning of the wall

(¢) To prevent the sliding (d) Against pore pressure
(20) For=t # @ ®Y &1 WHR gva EHaR w1 AE 8 7

(a) WTE 9G¥ SR (b) Tora gean fam

(c) WHIITIHIE gl Ear (d) TEAHIE Al GER

Which of the following is not a type of retaining wall ?

(a) Cantilever retaining wall (b) Crib retaining wall

(¢) Counterfort retaining wall (d) Telford retaining wall

P.Tlo.
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(21) T q1 EaR % STUR W Afehan a1 Haw Sieaest %1 7= g0 —

o ot (18] comms E(ro8)

o218 (1)

W (6e W (6e
(© °M=F(-B-' IJ'W=F[F+ 1)
(d) I H A w1 T
The maximum and minimum stress at the base of a retaining wall is
Wi 6e S, G
@ minimum =5 ! = ) © maximum = (1 * b
W 6b w 6b
(b) O maximum ™~ ?(1 _—;J * Ominimum = —l; (] » ?]
W (6e W (6e

(©) cmimum=?[—l?— l)’cmim’mum= b (?-‘- 1)
(d) None of the above
(22) & i FeAeR WAy Azt =) fam 9.-9 & femmn mn @ | &fvw wfafear H =

U= 1 8T ?
80 kN

i 4m
H A g l -q—H-
k=4 m ; i
k 8m < 8m >
famd. -9
(a) 20kN (b) 30kN
(c) 40kN (d) 50kN

A three hinged parabolic arch is shown in figure no. - 9. What is the value of
horizontal reaction H ?
80 kN

i(--———Sm —)i(— 8m )i

Figure no. - 9
(a) 20kN (b) 30kN
() 40kN (d) SO0kN
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(23) U TEeA FE0E H 2% A ¥ x g W IYH y &1 9 & - (R €.-10)

i C
y .
o LL B_
!(—x—)i ]
« ! »
R -10
4y,
@ y=T(*-» ® y=Fy.0-
4y~ 4y,
© y="7 x0@-%) @ y=Jx(U-x

In a parabolic arch, rise y at a distance x from support A, is (Figure no. - 10)
: C

A P R B.
e e E
% 1 »
Figure no. - 10
4yc 4
@ y=7("-x ®) y=T Y0~
4y%, 4y,
e -2 @ y=px(-x

(24) T FF FeAGR TEeAT HEUS 1 I / T1 A I h R | 79 T w N §61§ v
%1 g faafd YRR 9 e & | 36 deE & e oft e v aw sy & e

fopaa & ¢

p 2
@ = o) %
© Wi @ 0

A three hinged parabolic arch of span / and mid rise h carries a uniformly
distributed load of w per unit run intensity over the whole span. The value of
bending moment at any section of arch is

P
@ W & 5
(c) wi (d 0

P.T.O.
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(25) fem €.~ 11 ¥ fe@me e ww & forg sfutdar 1 3w sma Hifdg |

& e

fad. -1

(@ 7 (b) 6
(© O d 5

Find degree of indeterminacy of the beam in figure no. - 11.

]

Figure no. - 11

(@ 7 (®) 6
¢ O (d 5
(26) Toeht rfafcarnft 212 & e i @@ n au1 el 6w | F T FEY BT R -
(@ n=2j-3 (b) n =2j
(c) n>2j+3 (d n>2j-3
Find the relation between no. of member n and no. of joint j in a redundant
frame.
(@ n=2j-3 (b) n=2
© n>2+3 @ n>2-3
(27) = i Fesigr wae Agve $ sfgidar 6 FIf2 et 2 2 2
(@ o0 (b) 1
(c) 2 (d 3

What is the degree of indeterminacy of a three hinged parabolic arch ?
(@ o (®) 1
(© 2 d 3
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(28) o €.-12 % guie M gl it ot rfauidar wma FHfv |
P

fn ;o3

W
fmd.-12
@ 1 (b) 2
(© 3 d 4
Find total indeterminacy of the frame shown in fi no. - 12.

o piN

A%
Figure no. - 12
(@ 1 (b) 2
(¢) 3 4
(29) ﬁnﬂm%mwm&tawﬁﬁﬁwmmﬁﬁmmﬁﬁm
arft 7
(a) wrefafy (b) i fafy
(c) &wer el fafy (d) vwHe wR Yy
To find forces in any one or two intermediate member, which method is suitable
for ?
(a) Method of section (b) Method of joint
(c) Area moment method (d) Unit load method
(30) T HTEE U B A B & [o1¢ 14 T FHIH0 T H A & 7
(@ a+a' =0 (b) M,=p +p,
(c) ax+ax'=0 (d) Iwe oft
Which of the following equations are used to solve a fixed beam ?
(@) a+a'=0 (®) M, =p, +p
(c) ax+ax!=0 (d) All of the above (1x30)

P.T.O.
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r

o= =t wwgmsT -

Explain the following :

(i) STl T < afeamen
Definition of Influence Line.

(i) faid sead
Indeterminate structures

(iii) @l &% yHR
Types of frames

(iv) SEhe ATl WHT
Area moment theorem

(v) &g UHF AN
Advantages of fixed beam. (2x5)

fom 9.-13 % femm ™ 212 & 5=l PQ, QR wE RS # =@ &1 7 71 Hfw |

Calculate the value of forces in members PQ, QR and RS of a frame as shown in
Fig. 13. (10)

fm-13/Fig-13
o .14 % fewrft mit 3% yrw v & 13 B W ot 3 arftreraw fydiy e Hifdre vd w9
3ot i iR EI = 15000 kN m2.

Draw BMD of propped cantilever and determine slope at B and maximum deflection
of beam as shown in Fig — 14. EI = 15000 kN m?. (10)

! : 6 kN/m
A B

i g )

R -14/Fig-14
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5.

T ATag oA AB et faegfa 6 m 2 IR RG220 KkNTISN S RAg AR
2m 4 m A RHE R R E | 4 F1 Fd7 w7 Ta 597 317l v g |

A fixed beam AB of span 6 m is subjected to two point loads of 20 kN and 15 kN at a
distances of 2 m & 4 m from A. Draw SFD & BMD of beam. (10)

fom 9.~ 15 % et moft W v o6 e et v w s s Wi |

Draw SFD & BMD of a continuous beam as shown in Fig - 15. (10)
60 kN
FZm—iSOkN 20 kN/m f—?om—ﬂ
A[ E B Coon ¥ JD
6m S5m e S5m
R -15/Fig-15

() = wrdi B e fom 6.~ 16 F @ smEw 20 e Rregfy F T o R |
78 TR & forq rfersmaw s st %1 7 s Hif |

A system of whee loads as shown in Fig - 16 cross a span of 20 m girder.
Calculate value of maximum bending moment for this girder.

v]'20 kN 120 kN 125 kN 125 kN 125 kN —»

f—2m —e— 2 m —he 4m e 4m —
R -16/Fig-16 W)
(i) T Ye A u= AB # fawgfey 40 e @ | 393 A e @ 12 fix H gt %
HTE T Ha T T Foh STV Y wrelt 1@ o wmee |

A simply supported beam AB has a span of 40 m. Draw influence line diagram
for shear force and bending moment at a section 12 m from A. 3)

(i) T f wewl arelt wafeas deva A frgfa 20 fie s Fha sm s fiw d 1=
T 20 kN/m %1 anfaafa wr gft famga w o &0 @ @ | Rl s wfifrand @ ad
o & 6 Hiex gft W awa et s Hifv |

A three hinged parabolic arch having a span of 20 metres and central rise of 5 m
carries a u.d.l. of 20 kN/m on whole span. Calculate reactions at support and
bending moment at 6 m from left support.

(i) gvar €En 6 fRrar # gagm |
Explain stability of Retaining wall. (5+5)

P.T.O.
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9. () FmwE.-17 # fereht et o 3 W frg ¢ e e s R |
EI = 15000 kN m?
Calculate deflection at mid point C of a beam as shown in Fig - 17.
EI = 15000 kN m?.
2 kN/m

AL Dle= 1m 4 C TB

e

3m »
fe 6 m 3
f=m-17/Fig-17 @)
(i) T d.-18 ¥ femrft wh g it sfrafda s i |
Calculate indeterminacy of beam as shown in Fig = 18. A3)
5
»

fem-18/Fig-18




