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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 5 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4350609

Subject Name: Advance Analysis of Structures

Time: 02:30 PM TO 05:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Enlist of popular structural analysis software.
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Differentiate between flexibility method and Stiffness method.
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Differentiate between statically determinate beam & statically
indeterminate beam.
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Define skeletal and continuum structures. Also enlist various skeletal and
continuum structures.
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Differentiate between fixed beam and simply supported beam.
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A fixed beam of 4 m span carries central point load of 80 kN. Find fixed
end moments. Draw shear force and bending moment diagram of beam.
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A fixed beam of 4 m span carries UDL of 10kN/m over entire span along
with central point load of 80 kN. Find fixed end moments of beam. Draw
shear force and bending moment diagram of beam.

07

(5)

A5 wlote 6{lHaA] L0 4 m B e defl HedH | 80 kN «il (WgHIR €l
Wl dell AYRL A0 UR 10 kN/m ol AH[AdIdMIR €13 8. dl 41 oflH

oAl 104 S Gl Udi oAHa1yRl 204N, 6{lHsl) Sdetoi0) e ooty

w1QW €.

09

OR

Q.2

(@)

Explain p and p’diagram.
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A fixed beam of span 4.0 m span is subjected to an UDL of 20 kN/m over
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entire span. Find fixed end moments. Draw shear force diagram and
bending moment diagram.
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A fixed beam of 6 m span carries UDL of 40 kN/m over entire span along
with central point load of 80 kN. Find fixed end moments of beam. Draw
shear force and bending moment diagram of beam.
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Define Stiffness of a beam. State factors affecting Stiffness of beam.
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Define distribution factor. Calculate distribution factor for continuous
beam ABCD shown in Fig no: 01
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Draw bending moment Diagram for given continuous beam as shown in
Fig no:02 by Using Moment Distribution Method.
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Explain the terms:

(1) Fixed end Moments
(2) Carry over factor

(3) Carry over Moments
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Define Continuous Beam. State formula for stiffness factor for a Beam
when (i) far end is fixed (i1) far end is hinged (ii1) far end is continuous.
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Draw bending moment Diagram for given continuous beam as shown in
Fig. no: 03 by Using Moment Distribution Method.
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Explain core or kernel of the section. Draw core or kernel for square,
rectangular and circular section.
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A square column of 600 mm side carries a compressive load of 1000 kN at
an on one of eccentricity of 80 mm on x — x axis. Find maximum stress and
minimum stress at the base of column. Also draw stress distribution
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diagram.
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A masonry trapezoidal dam is 8 m high, 1.0 m wide at top and

4.0 m wide at bottom. Dam retains water up to 7.5 m height on its vertical
face. Determine maximum and minimum resultant stresses at the base.
Take density if masonry = 25 kN/m? and density of water = 10 kN/m?>.

07

(%)

s AAA|(ARAR)ell AHEI UGSl WISIReAL SHefl GiUleS 8 m.,
21Ul USLUUE 1 m. el doildlell USLALY 4 m. §. SHA defl Gled
AULZL UR 7.5 m . Giule el uielell ¢e 8. Susil dulld Geust adl
HsdH Wa Reldd Udloll e, URAReA] eeldl = 25 kN/m® e
U@l esidl = 10 kN/m?. €.

09

OR

Q.4

(@

State and explain stability conditions for a retaining wall.
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A Rectangular column of size 200 mm x 300 mm is subjected to a load
of 600 kN on a axis bisecting 200 mm side at an eccentricity of 60mm
from center. Find maximum and minimum stresses in the section and
draw stress distribution diagram.
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A masonry trapezoidal dam is 8§ m high, 2 m wide at top and

6.0 m wide at bottom. Dam retains water up to 7.0 m height on its vertical
face. Determine maximum and minimum resultant stresses at the base.
Take density if masonry = 16 kN/m? and density of water = 10 kN/m?.
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Explain principal plane and principal stress.

03

Y&L5

()

YU AHAE el Yul Yo YHod).

03

(b)

A point in a strained material is subjected to two mutually perpendicular
stresses 120 N/mm? tensile and 80 N/mm? compressive. Calculate
analytically the normal, tangential and resultant stress on a plane inclined
at 60° with the axis of major stress. Also calculate maximum shear stress.
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A point in a strained material is subjected to two mutually perpendicular
stresses 50 N/mm? (tensile) and 30 N/mm? (Compressive). It is also
subjected to a shear stress 15 N/mm?. Find normal stress, tangential stress
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and resultant stress on a plane located at an angle 30° with minor stress.
Also, locate Principal Planes and Principal stress.(Figure no-4)
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State properties of Mohr’s circle
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Solve above problem Q.5 (b) by Mohr’s circle(graphical) method.
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Solve above problem Q.5(c) by Mohr’s circle (graphical) method. (Figure
no-4)
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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:

1.  Attempt all questions.

2.  Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.  Use of programmable & Communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Q.1 (a) 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) ¥BAd RKU ¥ 2q 21?7 A6 R &AL USIR L.

(¢) Give static indeterminacy and kinetic indeterminacy for continuous beam shown in
Fig.1. Draw bending moment diagram for given beam. Use Moment Distribution
Method.
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(¢) 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 oi-wi c21ldd Uléd IH HIRZ @254 peslelad]l wa s1842ls
gosloH o]l wQldl. wNd FeAl (5o HlA2 SR elR]l. HAe
Q.2 (a) Differentiate between fixed beam and simply supported beam.
Ut (M) wloer (64 wa ALgl Tld 25A9 (WHell dsldd slid).

(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.
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(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.
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Explain p and p’ diagram with suitable example.
el 0 SIULAIH 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 wlued (W] a0 ¥ Hl O wal dsfl HeyHi ¢o (5.0l [Cig®IR dld .
dl w1 (Ml Moty B3 Geust Ul Myl D). (Hel] otHstyl 11dw
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A fixed beam is as shown in Fig-3. Find fixed end moments. Draw shear force
diagram and bending moment diagram.

W1S[ oi-341i £211Ad B1oier (641 HI2 Bloitd DS Gelsl edl AiHeiyl 20l4).
[l Sl WA ARl WIAW EIR.

Explain in brief stiffness and flexibility method.

WlsaAY via saeflelldlé] Aas lamul yuesdl.

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.

RLsaAY Sserell vl HIUL. (W]l 209 YRR Hie ¥Esad 55229
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A continuous beam is as shown in Fig.4. Draw bending moment diagram for given
beam. Use Moment Distribution Method.

ULsld oi-yui e2ldd sglyuiy (Wy HIZ2 wWg oflHsl) G591 HlNe2
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Explain various popular structural analysis software.
el el MR dl 25U Wt el H UL qudl q1s2dR (ARl QL)

Define distribution factor. Calculate distribution factor for continuous beam ABC
shown in Fig. 4.
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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. d1101l AB =
34, BC =¥ Hl. waA cD = 3 Hl. B, Al dHIH AYQl Al YR 3o
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Define core or kernel of section. Draw core for (i) rectangular (ii) circular section.
WISAEstL S1e{l LUl WYL WIUG A5 HI2 SR €L, (1) dHARY (R)
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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.
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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{] 115D HAddl WS dicdARY SldHs1L 518 WS WRIL YR
¢o0 §l.y ol €112 1Al B. ] detl &35 WRIL UR Geddd Uldwo 20ld] qu
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Explain preprocessor and postprocessor in structural analysis software.

RS0 Aol 16l {12 ALsedR viddld WIUIAUR A URRMIAAR uHextdl.

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

ﬂéaoﬂ{l dld (W&l (edld) wWedl SHefl [Re1dl Hizell 2l dull w4
HH»AL.

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/m? and density of water = 10 kN/m?. )

A5 NAAI(URLAR)ell AHEGL UGdSIQL M ISIRell SHeAl GULE 92 Hl., 2lusl
ullle .U Hl. 4a doflaledl uglous ¥.u Hl. 8. 3ua defl Gled ALl U 9o
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Explain principal planes and principal stresses.

YU HHAE] el Yud Uldeol] qHxdl

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? stress. Also find
maximum shear stress. Use analytical method.

As (AUl U] ygleHi Q R so{lomtel ol (€M1 141Ad Wet U dHefl ol
(L1l WeisN Yoo N/mm?2 Ml 9200 N/mm? sl dlQl Uldwol |13 8. w1
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wWelsly wa yRRUH]L Uldeioll 9200 N/mm? «ll Uldoioieil el »18 30sil
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A strained body is as shown in Fig.5. Determine principle stresses and principle
planes by Analytical method.
WIsld oi-uni e21{dd ([AsIRd Uelel HIZ2 Yud JHAE] 1 Yud Uldoiol
d8Lclefl Fleedl 2tlel.
OR
State properties of Mohr’s circle.
HleR dduiell dlel(@Lsdi esauldl.
Solve above problem Q.5 (b) by Mohr’s circle (graphical) method.
GURLSA U. U (ed)d HleR ddor (ULlssal) Adedl 204
Solve above problem Q.5 (¢) by Mohr’s circle (graphical) method.
GUS Y. U (5) Hle ddo (ALlss4) Fldedl 20k,
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