Roll No:-

(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Civil Engg.) (Theory) [Full. Marks: 70]

Theory of Structure (2015403-P)

- All questions are compulsory. (Hﬂ-ﬁ uy et %|)

- Marks are mentioned on the right side of each question. (3ie Tt T% & T3 3R siferd fard B))

Group (A) (T -T)

Q.1  Answer all questions as directed. (2x10=20)

(FrE=mgaR Tt wel & IR 9)
a) The shape of kern area (core ) of rectangular section is square. (True/False)
IAAHR WS & B+l & (BIR) BT SHR GBIl 5 (Fel/Tad)
b) In cantilever beams, the slope is ............. at fixed end. ( Maximum/zero/one/uniform)
TR H, AT RRReam ............ g gl (TP H/ T/Teh/ HEY )

C) Match the following:
List | List I

(Deflection) (Expression for deflection in different

types of beams of span ‘I’ subjected
to total load ‘W’)

A. Central deflection in a fixed beam subjected 1. ‘;V—Elj
to uniformly distributed load
B. Central deflection in a simply supported beam 2. ZVS—E
subjected to uniformly distributed load
C. Central deflection in a simply supported beam 3. %
subjected to concentrated load at mid-span
D. Deflection at free end of a cantilever subjected 4. 3\22;
to concentrated load at free end
frafaRad &1 firae o
Tt | el
(faergon) fafta yeR & v A faduor & fow
Sifiraafaa, o o UR ‘W & Af §)
A. T § faRa 1R 3 ol 1
% FRR §19 & S fagmo
B. THM ¥U Y fiakd 4R ¥ aef= 2. 2
T W THd st el g
C. A R IRd YR F e 3. 2
T W THd s Sl g
D. T BR W Hixd YR & e T 4
FHfeehar & gad BR W faguo
d) El (% ) for a beam represents . (Deflection/Slope/Moment/Shear Force)

El (%)Wwéﬁﬁw yeRfd s g &/ ear/ el B )
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f)

g)

h)

Q.2

Q.3

)

The point of contra flexure is the point where bending moment changes their sign.
(True/False)

SRR fog a8 fig ¥ et o ool o forg Saaran § I(Fel/ATe)

A propped cantilever beam is indeterminate externally of degree.
(First/second/third/fourth)
U TS AR RATRI®UA__ feh Fwr sfuiRagrarg |
(TUH / gER/ drely el

Match The following:

Stiffness factor Beam Conditions
A. simply supported at both ends 1. 4El/L
B. Fixed at one end and simply supported at other end 2. El/lL
3. 3El/L
fafofad o frems:
HSRAT NP o ot fRufa
3f) T RRI IR q|fda eRor 1. 4EI/L
¥) T%h SR W RR T BR W IadT I T 2. El/L
3.3El/L

In the moment distribution method, the ratio of moment shared by a member to the
applied moment at the joint is called distribution factor. (True/False)

3ol faeror fafd 4, fodt sraga gR1 a8+ 6 3ol U4 forddt Siis UR TR 1T 31T
1 3UTd faaRu U wear gl (Sel/ATaq)

The sum of distribution factors at a jointis always (0/1/2/3)

(Teh SiTS TR faaRuT TJuTich o1 AN gHam BﬁﬁT%I) (0/1/2/3)

A truss which contains J joints and m members will be a simple truss if:
(m=2j-3/j=2m-3/m=3j-2/j=3m-2)

T ¢4 forH ) SIS 3R m 96w g, U WIYRUI ¢F g fe:
(m=2j-3/j=2m-3/m=3j-2/j=3m-2)

Group (B) (U —ﬁ’f)
Answer all five questions. (Tt aTa w8l & IR <)) 4x5=20
Define core of the section.
SUTT & HR I GRUTIT DY |
OR (31YdT)
Define the middle third rule.

e Jard a9 b1 oy B |

Derive the maximum slope and deflection for a simply supported beam of span L subjected
to point load W at centre by double integration method.
GIeX U iUl 3t gRT g WR fig YR S&g & 31l WA T & U TR 9Hfid eror
& forg sifrran eam iR faggur o &3 |

OR (3fydT)
A simply supported beam of 4m span is carrying a uniformly distributed load of 50 kN/m
over its entire span. Calculate its maximum slope and deflection considering 1= 1x 108
mm*and E as 210 GPa.
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Q.4

Q5

Q.6

Q.7

Q.8

4 WX Thald & U U89l STAfad GRUT 30+ X Hard TR 50 kN/m & THH &9
I faaRd R TgT dRAT 8 | 1= 1x 10° mm* 3R E = 210 GPa A §T 3HfUHdH
A 3R fa&Tur &f o HX |

Explain the concept of fixity with effect in fixed beam.

(3G URUT H GHTT & 1Y TGl DI YR B! FHTI )
OR (31YdT)
State and explain Clapeyron’s theorem of three moments.

(FATRIA & I gl & UHg o) T 3R JHIM )

Define the following terms:
0] Carry over factor
(i) Stiffness factor

9 gaded] & e B
(i) P 3R ThaeR
(i) HARAT e
OR (31YdT)

State the value of stiffness factor for beams.
0] Simply supported at both ends
(i) Fixed at one end simply supported at other end

S & o0 HoRal HRS &1 A ford |
(i) T RRY IR TR & gafdd |
(i) T BR W AR TR BR TR I § AT |

Draw the sketches of any perfect trusses.
fopdt ot 30 g 1 @ S |
OR (3fydT)
State the assumptions made in the analysis of simple frame.

(R GTaT o fa=elooT § $1 173 YRUME §ad 1)
Group (C) (YU - ?ﬁ)

Answer all five questions. (Tt uTg wei & I ¢ |) 6x5=30
Calculate intensity of stresses at base of hollow rectangular column 500mm X 300mm
external dimension and 50mm thickness subjected to vertical load of 160 kN with 200mm
eccentricity parallel to 500mm side of column.
500 i x 300 et STRT ST SR 50 ol Aiers AT WA SR WY & YR TR
gfdac ! el 1 T0HT &Y, S &Y B 500 A Yor o iR 200 it Sch<sdi &
1Y 160 kN P FHeafeR HR & 3ref 2|

OR (SfydT)
Calculate the maximum and minimum stresses at the base of masonry chimney having outer
dimension 4m x 4m and 1m thickness. Height of the chimney is 20 m subjected to wind
pressure of 1.2 kN/m?. Use wt. of masonry as 22 kN/m”3.

ST TATH 4m x 4m 3R 1m HieTs Tl AT arel fom= & 3R W 3ifdeay 3iR
TATH TG BI 0T B3 | -1 &1 Sams 20 Hiex § S 1.2 kN/m? & a1g ga1d o 31
2| foFITS 1 99 22 kKN/m3 & =0 & ST Y |

A cantilever of span 3.5 m carries a point load at free end. If the maximum slope at the free
end is 1° (one degree) , determine the maximum deflection in mm.
(3.5 Tex alTd &1 U JIgeRU & Had RN IR U foig YR 98- Rl ¢ | afe gad R

R AfYHaH e 1° (G fgmh) 71 frefidier 7 siffrpaw g Ruffva &¥1)
OR (3YdT)
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Q.9

Q.10

Calculate Maximum Slope & Maximum Deflection of a Cantilever Beam As Shown In Fig

-
_f 2 k) m S
A ooy Y v~y (3
2.7 ¥

"} . ] 51
zzgiﬁﬁfﬁnq\ﬂaynzqasiﬁ%FﬁazémqaasﬁﬂaﬁﬂqaﬁﬁFiaﬁzsﬁéaﬁﬂqfaéﬁnniﬁTnvFﬂ

Calculate fixed end moments and draw BMD for a fixed beam as shown in Fig.
20kN 32 kN

A l i E 8

zziiiﬁﬂanzaﬁﬁﬂ?tﬁﬁéﬁ%ﬁﬁazahqéaaﬁﬂaﬁﬂqaﬁﬁFTaﬁzaﬁﬁaiﬂqfaénnnaﬁfnmﬂ

OR (3YdT)
Calculate fixed end moments and Draw BMD for a beam as shown in Fig. Use first principle
method.

9.6 kN/m

A %===“=°ﬂﬂf‘*==*=*5;¥3°““==‘*==¢‘3=€ =
- Bm o

ﬁfﬁﬁféﬁwqaﬁﬁﬂzqaséhqé$ﬁm¢ﬁm§aaﬁawﬂﬁﬁﬁaﬁTWFﬂzﬁiaﬁzBhMDEFﬂQluuu
Rria fafYy o1 ST i |

Calculate support moment for a span as shown in fig. Use moment distribution method.
!

reknfrm

5o
A ) -
XYYy 2™ C
‘f’J o TE
) S— - A H

T & forT IS didie &t 0T 3 oRT fos oy O faman e g 1 3imegof faeror fafdy a1
STIRT PN |
OR (31YdT)

Using moment distribution method, calculate the support moments of beam as shown in
figure

a5 b
r 10w |m
fh" " "'u':".r' Rt A ¥ " H'U:I - D ™ . F'T'}
7 ED 0 @ I

| [+ 1) -
> S o ) e rvy

3! fqaRuT fafd &1 ITANT &kl §U, S o HUH 3ol &1 70T B oret b ot o
fEamn g |
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Q.11 Using method of section. Find the forces in the member BC, BE and FE of the frame as

shown in fig.
o kM
C
:.r' E»K—' — — E“jk”
1 _-""J
. s
im| “\\
A f&l | N N
a Ff
o Bmo g 3y 3w

ST faf¥y &1 IUTIT o, TH & Faw BC, BE 3R FE H Sl o1 Ul TRIIY i fos

o & femar T B
OR (31YdT)

Using Method of Joints Calculate magnitude and state the nature of forces in the members
AB, BD and DC of the truss shown in Figure.

A
.

.,:;. A e |00 KN
gm
RZENN
T. _ﬁd_ — o —p— BT - hi.
anpkrd

b
S0

oS! i fafe 1 SUIT b = H faamy 7T o & Fadl AB, BD 3R DC H &eil &1

YT & 0T B 3R FaTd |

%k %k %k %k %
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