Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4350609 Date: 21-05-2024
Subject Name: Advance Analysis of Structures
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 () Explain in brief determinate and indeterminate structures giving example of each.

usta () [Seledee wal gelSelodor R 5UR GeleWl A U] gsHL uHdl.
(b) What is skeletal structures? Give types of skeletal structures.

(W) ¥BA2d RSU W 2q 2L? 3¥A 26 R SUwAL USIR LI,

(c) Give static indeterminacy and kinetic indeterminacy for continuous beam shown in
Fig.1. Draw bending moment diagram for given beam. Use Moment Distribution
Method.

(5) dsld oi-qui e2uldd sedlyay (Wy HIRZ RZsq gesledlete]]l wa

51992ls oesleeler]] wQlld). WNg oluadl d=5a) Y2 SIAAM €lR).
Yo Sl2luxjelel Reisell Gl s.
OR
(c) Give static indeterminacy and kinetic indeterminacy for portal frame shown in
Fig.2. Draw bending moment diagram for given continuous beam. Use Moment
Distribution Method.
(5) disld o™i c21ldd Uléd IH HIRZ 2154 pesleladd]l wa s182ls
goslelelaril sQllcl. we FHell W[5 {2 SRPIH elRl. HlHwe
Q.2 (@) Differentiate between fixed beam and simply supported beam.
Ut (H)  wloer (64 wa Algl Tld 25A9 (MHell dsldd slidl,
(b) A fixed beam of span 6 m span is subjected to an UDL of 25 kN/m over entire span.
Find fixed end moments. Draw bending moment diagram of beam.

(G) WS Al [Wyell donl € Hl 8 wa dstl AYQL dLlal U U (5.5 /M) )
UU(AddMR €13l 8. dl L [WHell v B3 Geusl Udl «iHelyl Ak,

[Giel] ottty el w1 €120,

(c) A fixed beam of 5 m span carries UDL of 24 kN/m over entire span along with
central point load of 70 kN. Find fixed end moments of beam. Draw shear force
and bending moment diagram of beam.

(5) s ey (el L0l U Hl 8 wal defl HeuHi 9o (5.0 ell (Gig®IR @19l
A detl AYRL 2Ll U ¥ (5.0 M ell H(AdA]dR il 8. dl L (G{Heil
ot B3 Gust Udl eideiyl ). (Ul sdeteion el oieiy l w1quw
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Explain puand p’ diagram with suitable example.
el 0 SIUIAIH AU GelEWL A Y] uHdl.

A fixed beam of 4 m span carries central point load of 80 kN. Find fixed end
moments. Draw bending moment diagram.

A5 ey (W] a0 ¥ Hl O wal defl Heyui ¢o (5.0l (Cig®IR dld .
dl w1 (Ml Moty B3 Gust Ul Myl D). (Hel] otHstyl 11dw
ARIN

A fixed beam is as shown in Fig-3. Find fixed end moments. Draw shear force
diagram and bending moment diagram.

1S[ oi-34i £211Ad Bloier (641 HI2 Bloitd DS Gelsl edl dHeiyl 0lH).
(i) Scstofon W otHsty 3l w1QW €13,

Explain in brief stiffness and flexibility method.

¥lsay wal sqglodldle] Aes AlgHul vl

Define stiffness factor. State formula for stiffness factor for a beam when (i) far end
is fixed (ii) far end is hinged (iii) far end is continuous.

RLsaA Fsereil vl HIU). (W] 20d YRR Hie ¥Esad 55229
YA ULl (1) grell BS) wioied S1U.(R) greil BSl HlwdRd el (3) gl
85| se2lYMU(Add) Sl

A continuous beam is as shown in Fig.4. Draw bending moment diagram for given
beam. Use Moment Distribution Method.

ULl oi-yui e2ldd sglyuiy (WH HIZ2 g o{lHsfl G5l HlRe2
SIIAM €lR). Ul Slloyelst Heusel Guylal 2.
OR
Explain various popular structural analysis software.
el el MR dl 25U Wt 6]l A UL duRldl A1s2dR (ARl %L,

Define distribution factor. Calculate distribution factor for continuous beam ABC
shown in Fig. 4.

[S21uyQlet Fseell culval WUl Higld oi-wHi wQde Add (o Y2
[S2leelet $522 2.

A continuous beam ABCD is simply supported at A, B, C and D. Span AB =3 m,
Span BC =4 m and Span CD =3 m. It carries UDL of 30 kN/m on all three entire
spans. Draw bending moment diagram for given beam. Use Moment Distribution
Method.

WS 5521y (WH ABCDell 251 A,B C sl D ¥lel 2ld 2544 8. d110) AB =
34, BC =¥ Hl. WA cD = 3 Hl B, Al dHIH AYQl Al YR 3o
(5.2 /.ol AH[AddMIR €19 8. WU olHell W[5 {12 SIAIAM IR,
Yo SlR2luxjelel Resell Gl s.

Define core or kernel of section. Draw core for (i) rectangular (ii) circular section.
WISAEstL S1e{l LUl WYL WIUG A5 HIZ SR €L, (1) dHARY (R)

dJluLsR
A column of 300 mm diameter is subjected by an eccentric load of 1000 kN at an
eccentricity of 60 mm. Find the maximum and minimum stress in section.

A5 3oo HIH] culy yRddl ddnlsIR SldH UR Q000 Slaljestell IR €0
{1l G (U1 @1dl 8. dl MISeHi Gedddl HetH M YeltiH 24
211l

A rectangular column section 400 mm x 800 mm is subjected to an eccentric
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compressive load of 800 kN at one of its corners. Find stresses induced at each
corner and draw stress distribution diagram for section.

¥oo HIH] x ¢oo H{IH{l 115D HAddl WS dicdARA SldHs1L 518 WS WRIL YR
¢o0 §l.y ol £16{¢1R 1A B. ] detl &35 WRIL UR Geddd Uldwo 201l Uy
dell Uldea ([ddQl 219K 2.

OR

Explain preprocessor and postprocessor in structural analysis software.

RS Aol lefl {12 ALs2dR viddld WIUIAUR A URRMIAAR uHextdl.

State and explain stability conditions for a Dam or retaining wall.

oe(lol dld (W&l (eald) weudl SHefl Re1dl Hi2ell Al dull w4
yHdl.

A masonry trapezoidal dam is 12 m high, 1.5 m wide at top and 4.5 m wide at
bottom. Dam retains water up to 10 m height on its vertical face. Determine
maximum and minimum resultant stresses at the base. Take density if masonry =
20 kN/m3 and density of water = 10 KN/mé,

A5 NAATQURLAR)ell AHEW AGMSIQL WISIReAL SHe{l GULS R M., 2\l
ullle .U Hl. 4a doflalefl uglous ¥.u Hl. 8. 3ua defl Gled AuLdl U 9o
Hl. GuIS el uiellell ¢Re 8. SHsil dulld Geust Udl HedH el YsidH
Uldeol QLY. URAReA] 8eidl = w0 (5. Al e UIQlell goldl = o
(5.2 {12 4.
Explain principal planes and principal stresses.
YU HHAE] el Yud Uldeol] yHxdl
In a strained material two direct stresses of 700 N/mm? and 1200 N/mm? both
tensile are acting on certain point of two mutually perpendicular planes along with
a shear stress of intensity 300 N/mm. Find Normal, tangential and resultant stress
along a plane inclined at 30° with the axis of 1200 N/mm?2 stress. Also find
maximum shear stress. Use analytical method.
s (Gl uidl ysleHi Q W sofleste dod (€2l w1A9 Wel U dHef]l 4o
(L1l Weis) Yoo N/mm2 Ml 9200 N/mm2 sl dlQl Uldwol |13 8. w1
GURid il Wel U2 300 N/mm2 {142 4 Ul €13l 8. ugsleii Geelddl dod,
AU el URBIH] Uldotol) 9200 N/mm2 eil Uldwoiefl 248l 418 3owil
QI Wellddl AHdd UR QL) ARLd]s] deil Gulal 5.
A strained body is as shown in Fig.5. Determine principle stresses and principle
planes by Analytical method.
WIsld «i-uni e21{dq ([AsIRd Uelel HI2 Yud UHAE] 1 Yud Uldoiol
LAl el 2Nl

OR
State properties of Mohr’s circle.
HleR dduiell dlel(Bisdi esauld).
Solve above problem Q.5 (b) by Mohr’s circle (graphical) method.
GULSA U. U (ed)d HleR ddor (ULlssal) Adedl 204,
Solve above problem Q.5 (c) by Mohr’s circle (graphical) method.
GUAS U. U (5) &R ddul (ALls56) el 2nl.
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Fig. 4 Q.3(c) & Q.3(b) OR
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