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CC301/CE301 Rl Noiiog .

Spl. 2020
THEORY OF STRUCTURE

Fruffa e fi ) (3TfRrwam 37 : 70
Time allowed : Three Hours] _ [Maximum Marks : 70
A2 () FYTIH FREGE S, YT ET IR & I A
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) FA%F F77 F T 977 F FHIR TF G1Y §F Fr7 |
Solve all parts of a question consecutively together.
(iii) 5% 577 H1 79 78 & TRE B |
Start each question on fresh page.
(iv) G ST9I37 7 3777 &1 %1 Rl § 313 7gare & a7 & /|

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

Lo (1) wfvea fuid gf= 3 sreaat § a1 frebrem 3 fore faftr s # ord st 2

(@) 3 faeryw fafy (b) e fafy
(c) vt fafy - (d) I gt foeeq wE # |
The forces in the members of statically determinate trusses may be analysed by
the method of —
(a) Method of joints (b) Method of section
(¢) Graphical method (d) All above options are correct.
(2) = H, I8 9 T & o e W et IS gu d
(a) &= (b) Fewifm

(© AP (@) FEIPEE

In a truss it is assumed that the members are jointed by
(a) Rough pins (b) Smooth pins

(c) Either Rough or Smooth pins(d) None of these
(10f12) P.T.O.



*

CC301/CE301 (2 of 12) s 1021
(3) Wftsan fuld aaa R (e wi) ﬁaﬁmmaﬁﬁéwl(m)@aﬁs‘iﬁ

(4)

)

| (j) H dey g R -
(@) m=2j-3 (b) m=3j-2 (¢) m>2j-3 (d m>3j—6

For statically determinate plane frame (pin-jointed) the relation between number
of member (m) and number of joints (j) is expressed as

(a m=2j-3 () m=3j-2 (¢) m>2j-3 (d m>3j-6

o gw@r-1  femm &= % CD 31999 § 51 5a18d |

.(a) 3tEElgd (b) 3tdEH () A (d) 1.5t gedfreA

State the force in CD membe‘r of truss shown in the Fig.1.

Fig.1

(a) 3t compression (b) 3ttensile

(c) zero (d) 1.5t compression
& § g S et 7 2 wifs

(a) Feq ECIE _ (b) 3AfYHeaw

(c) g el (d) o & g T

There is no bending moments in truss due to
(a) Assumption made (b) Design
(c) Material used (d) None of these
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(6) YgTerE U % e famg T W (W) 7 31 B stireaw faar (y) %1 am g

(7

(8)

wL3 5WL4
@) Zg8EI (b)  384E]

w3 w3
(©)  TooEI (d)  96EI

The maximum deflection (y) of a simply supported beam carrying a central load
W is equal to

6}, s 6, S

o Tok O

TETOT G o YT oS (L) T Faieaiid TR (W) T g3 # Rl W et o1 A
s

@ ©

© W @ sl

What is value of slope at supports of a simple supported beam of effective span
L withau.d.l. (W) ?

WL2 -~ WL*4
(@  T6EI ®) Er

wL3 5 WL4
©) 2B . - @ 3837EI
stfraw fada & o % fore @ fase =+ -

3

L
(a) 'mm%gwﬁim(wﬁgmzfﬁ—l

WL4
(b) STE T W FHIGART ¥R (W) = 5T

wL3
(c) wm%mﬁ(wﬁgwmﬁmz 384E]

3 WL4
(d) mewﬁaﬁHW(W):>384 I

Point out the correct matching for maximum delfection.
3

; WL
(a) Cantilever beam under point load at tip (W) = ZoFy

: WL4
(b) Cantilever beam under u.d.1.(W) = REI

W 3
() S_imply supported beam under central point load (W) = 384EI

3 WL*
(d) Simply supported beam under u.d.l. (W) = 3g7 "1~

P.T.O.
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(9) To=-2 # fe@me U Twer Wi uE § B ww wfafsran R =il g
'W/m
A?MﬂﬂB
p I >
-2
- 5 3
(@) WIR (b) Wi/4 () Wi ) gWI

For the propped cantilever beam shown in Fig.2 the reaction R at B will be

(-'me
Aa:moamﬁ]a
o ——
Fig.2

Wi (d) %wz

00 |t

(a) Wi2 (b) W4 (c)

(10) T3-3 & femme mu 2eher wra www # B w wfafipan R frsforRea &

W

Ag be -

f(-———Lf2—-)|(—-—Lf2-——'—H R
=3

16 3 8
® TV o Ew o iw @ fw

For the propped cantilever beam shown in Fig-3, the reaction R at B will be

W
Ag e B
e—L2———12—3 R
Fig.3

5 1
@ §W O TW  © WL @

r

(11) R T8 9Te &9 B fraan srfyatd grard -
(@) ffafaf b) spifef o wmfeh () geta feaft
A propped cantilever is indeterminate externally of

(a) Second degree (b) Fourth degree
(¢c) First degree (d) Third degree

1021
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(12) | fofar it ameg v, fm w0 w sl so6ré oramd o1 wwfyafia wwam &, g
T o 3rret g
(@ WI96 (b) WPR4 () WPE20 () WHI12

The magnitude of fixed end moment in a fixed beam of span ‘/’ subjected to a
u.d.l. W per unit length is

(@) WI96 (b)) WPR24 (c) WPR20 (d) WEI2

(13) "o ¥ W famg Wi 987 0 Tt 3T oA § sAfrema fagd %1 e g

Wi Wi WP 5 wp
@ 2851  ® 9em © T @ 387EI

The maximum deflection of a fixed beam carrying a central point load W is

equal to

WP Wi Wi 5 WB
(@)  28EI (®) 96k © TooE1 @ 3837EI

(14) 231 Rl W arrarg v ) e srfafPeaar 1 9= gm

(a) 6 (b) 3 (c) =2 (d 1
Static indeterminacy of a beam fixed at both ends is

(a) 6 (b 3 () 2 (d 1

(15) TRt 1 Rt sig grT S STy ST SHTC S Hehd &

(a) dd g (b) 3ITEg UH

© (@9 ®)3 (d) T AHE T

We can draw BMD by using Clapeyron’s theorem of three moments
(a) Continuous Beam (b) Fixed Beam

(c) Both(a)and(b) (d) None of these

P.T.O.
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(16)

(17)

(18)

(19)

(20)

Had 9= 21
(@) fwud (b) g faytd
) Tifeeh arfutd @ BT |

Continuous beam is
(a) Determinate (b) Statically determinate
(c) Statically indeterminate (d) None of these

T Hald 9 | 34 Teral W 3weh! 7ed fargfedt (mid span) @ Sa@ AT R 7
(a) T (b) &HA 3Tt (¢) fadm (d) 3T9ETY TA

The - is more over the supports than at mid span in continuous beams.

(a) Slope (b) Bending moment

(c) Deflection (d) Shear Force

e 3 3§ ol og forafer s st T s 2 7
() TEYUE (b) VST U

(c) 3T8g U™ (d) ¥ad &=

Which of following is also known as multi span beam ?

(a) Cantilever beam (b)  Simply supported beam

(¢) Fixed beam (d) Continuous beam

=i g8 o TR YT & W 1 ST @ 7

(@) fgwr (b) Hfzaur

(c) Tifemm™ ¥R (d) T9F ®9 F qiEda 9R
-Moving train is an example of ____ load.

(a) Point load (b) Centered load _

(c¢) Rolling load (d) Uniformly varying load

15 m weTs % fregfa & €U W 8 kN %1 w e wfisfier & | v srfrewaw a9
3Tt & ,
(@ 8kN'm (b) I5kN-m (c) 30kN-m (d) 60kN-m

A single rolling load of 8 kN rolls along a ginder of 15 m span. The absolute
maximum bending moment will be

(@ 8kN-m (b) ISKkNm (c) 30kN-m (d) 60kN-m
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(21) T YETA G I HLETST TR HIA 2 AT STTThed Soh el a1 BIell &
(a) & forefa & 5 W (b) & afEn W =
() WemwmFfRefisd (1) THIFEAE

The maximum bending moment due to a train of wheel loads on a simply
supported ginder

(a) always occurs at centre of span.

(b) always occurs under a wheel load.

(c) never occurs under a wheel load.

(d) None of the above.

(22) V& Ygror oA 6 faegfa o aw o | g 3R Tear 7, wEidaia wR 6 s
o ) TS @ e B A fergfa % Wea @ue W stfeman sw et & e 9R
(a) Fgfassamasaw| (b) I and foegfa m |
(c) s famfaad=EI® | (d) wogl fasgfa

When a udl, longer than the span of simply supported beam moves from left to
right, then the maximum bending moment at mid section of span occurs when
load occupies

(a) less than left half span (b) whole of left half span -

(¢) more than the left half span (d) whole span

(23) wHTE W@ s % fore, udieror R fepaen ar S @ ¢

(a) 1%%E (b) FoH
(c) HEATRImR d =
For drawing ILD, what value of test load is assumed ?
(@ 1 unit (b) Arbitrary
.(¢) Depends upon structure (d) Zero
(24) et e

(a) T ffvem, R i fRufs agadi 2 |

(b) A gerar, WK 6 fRufa fafvea |

(c) Qi ufEfda

(d) <t fEfda

In Influence Line Diagram (ILD)

(a) Section remain fixed, position of load changes.
(b) Section change, position of loads remain fixed.

(c) Both of them changes.
(d) Neither of them changes.

PTO.
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(25) i hesil ! Tl WS HEelldl 2 |
(a) wHfaehi g g (b) TAfeeht et =
(c) ST g3 TR ) TEAFEE

A three hinged parabolic arch is said to be
(a) statically determinate structure

(b) statically indeterminate structure

(c) abent beam '

(d) None of these

(26) o el Y Wererlen FevE o B & .
(a) T IraETw oa, e g 3R s gl
(b) T T T IFYEIV T
(c) AUEYY g 7&flg 7
(d) & 3Tl 3 Efig T
A three hinged parabolic arch is subjected to
(a) Radial shear force, normal thrust and bending moment.
(b) Bending moment and shear force.

(¢) Shear and axial force.

(d) Bending moment and axial force.

(27) To3-4 9 wefdta a@ &t aﬁuﬁ%ﬁw% ?

1A B c
1 P F
-4
(@ 3 (b) 4 () 1 (d 2
The beam shown in Fig.4 is indeterminate of degree.
T .
1 e »
Fig.4

(@ 3 (b) 4 (c) -1 da 2
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(28) Fafiasr o ve, FRuld y= 2 2

@ ey ) Jesr—y

Which of beam given in the following figures is a determinate beam ?
A B A B
O e () "y
T B
O p—vu 0 P

(29) R 3 31 ey 2 % Rigr & S ut e oY e e o g oA -
@ H -9[———‘?1_““ ]2 () Hy, =9(—J1+Si“ )2

min vy (1 + sind v - sind
_v(1- sinQT LV [1 + sin@)Z
© Huin=7g [1 + sing @ Hen=g\1- sing

Minimum depth of foundation on basis of Rankine’s thcory of Earth pressure —

@ H_ =3 G%:l;%) b % [%:%Bz

min  y
Lﬂ]‘z

1_1111_@)2 @) - Hy, =“§(1 ~ sing

v
(€) Hyn= q [l + sin

(30) TT6E WU SR 3 SR TR a7 I 7 B 36% g
@ <2 B e>g @ e<3 (@ vHINE

Condition for no tension on base of gravity retaining wall

(a) e <% (b) e> % () e <§ (d) Noneofthese  (1x30)

P.T.O.
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L.

ot bt e -
Explain the f-ollowing :
(i) 9l R % FHR

Types of retaining wall
(i) wifia 3 sraffia gwemnd

~ Determinate & Inderminate structures

(i) TR 1 Frameeff wi

Clepeyron’s theorem of three moments

(iv) T wear Y srfayfdar sma Hife

Find degree of indeterminacy of following structure :

A ’

VAN AN

fe=-5/Fig.s
(v) Sfaumes Sran & fesmea & = smun d 2

Criterion for design of retaining wall.

feu e Bl & regal | 9 Fa hifee

Calculate forces in members of given truss :

4 kN 2.kN

1021

(2)
(2)
(2)

(2)

(2)

(10)
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4. (i) feuwwuym S gw iRt B w e 3 feemm s Sift |
Determine the slope and deflection of cantilever at free end B. (6)
20 kN 20 kN

N

4 45 | E=10°——

1 - 3 I[=10° mm*

fe——1m S Im 2| = R .

F=-7/Fig.7

.{i’.) feu Tu f=1-8 ® o sl <t A wafies Feve § afs wiie (H) %1 59 a1sd |

A three hinged symmetrical parabolic arch given in Fig.8. What is value of
horizontal thrust (H) ? 4)

o/Length

fe=-8/Fig.8

5. fem-9 ¥ femm mht eR S8 U % wdd o @ e 7Yl 3TRE ST |
Draw B.M.D and S.F.D of a propped cantilever beam shown in Fig. 9 (10)

[6)]
P L )I| P
fe=-9/Fig. 9

6. Ta3.10d fe@rft Tt 3reg 9 & Fd7 76 I YT ARG i |

Draw SFD and BMD of fixed beam as shown in Fig. 10. (10)
10kN  20kN

AS B C ED

fe=-10/Fig. 10

P.T.O.
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7. fm-11 9 femmh vt gaa g % o0 Fd7 o 7 Fh A0 ITE T |
Draw SFD and BMD of continuous beam as shown in Fig. 11. (10)

v 2 kN/m 1 kN/m 3 kN/m

le—6 m—e—— 12 m —>k—4 m—
f=-11/Fig. 11

8. Tm-12 1 e md will 1 sjwen o & A g 40 m v i fogfa wowe W@ R, & fow
o4 RR & 15 m 1 gl & @ve W HATyehan i a1 9 S AT T 4 |
Series of loads shown in Fig. 12 are moving left to right on a beam of span 40 m.
Calculate maximum shear force and bending moment at a section 15 m from left
support. - (10)
6kN  6kN 10 kN 10kN  4kN

boaloige Lo Jed

|2,5m| im 3m |2.5m|
f=-12/Fig. 12

T e oW % fog gfafean, sda oo w8 s et sma 6t yureh e Faba
I |

Draw the influence line diagram of reaction, shear force and bending moment for a
simply supported beam. (10] eemmme——




