Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4350609

Subject Name: Advance Analysis of Structures

Time: 10:30 AM TO 01:00 PM

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Q.1  (a) Define skeletal structure. Enlist various skeletal structures.
Usll () ¥ded wsUell vl HIU] BA2d 25Ut [dldy GeleL AU,
(b) Differentiate between truss and frame.
(O] 2 wal U ARl dsldd w1l
(¢) Check stability of the trusses shown in fig. (1) and (2) and calculate degree
of indeterminacy.
(5)  lsld (1) e 2) Ui e2llddl 2 HIR ReRdlefl AsIURL 5] w4 (S
21§ geiSle{leted] 2wl
OR
(c¢) Differentiate between static and dynamic analysis. Explain flexibility
method.
(5) R[5 wa SlUAs Aelldlld defl dslad w4l sdeflodldlé]
HeLS YHldl.
Q.2 (a) Differentiate between Fixed Beam and Simply Supported Beam.
usl2 () Alel 2ld 2sadl oild A A1y o]y gRel) dsldd A
(b) A fixed beam having 4 m span is subjected to an UDL of 90 kN/m on all
over span. Draw S.F. and B.M. diagrams.
(W) ¥s 4 m diodl wloed oflMeli vl ALl BUR 90 kN/m eil
AUl AR @I QLI 8. i1 6{lH HI2 Scdolei0l el A{HAYR SIUIAIM
Woild),
(c) A fixed beam having 6 m span is subjected to two point loads of 100 kN
each at a distance of 2 m and 4 m respectively from left end support. Draw
S.F. and B.M. diagrams.
(5) WS 6m divil vty oflHeli S1oil siigell 2518l 2 m Wel 4 m oli
vid? 100 kN ot ol oflog @I @Il 8. Vil o{ld HI2  Sdeioinn Wal
olHoly 3l SIYLAULH ofaildl.
OR
Q.2 (a) State advantages and disadvantages of fixed beam.
g2 1) e ofldedl slael e AR SIALIM) L)
(b) A fixed beam having 5 m span is subjected to a central point load of 40

kN. Draw S.F. and B.M. diagrams.
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03

03
04
oY

07

o9

07

o9

03

03
04

oy

07

09

03

03
04



Q.3
Usl3

Q.3
U3

Q.4
LI

Q.4
V.4

(“)

(©)

©)

(A)

(b)
(“)
(c)

©)

()
(b)
(“)
(©)

(5)

(a)
()
(b)
(“)
(©)

(%)

(2)

()
(b)

s 5 m dioll vy oflHeli Hey uﬂ;.zil 40 kN oil u{leg®IR Cl

8. BiL {14 HI2 Scdoltitn Vol dAHAYRL SIAIAIM Woildl.
A fixed beam having 5 m span is subjected to a central point load of 40
kN and an UDL of 20 kN/m on entire span. Draw S.F. and B.M. diagrams.

s 5 m divl wioiey ofldeli Hey oilgd 40 kN oll 0ilogfIR Wal
B{IWL 2L GUR 20 kN/m oll HMdldRd @il dldl 8. 41 olH HI2
Scelo10n vial olMe1yl SIULAIM Glaild.

Define: (1) Continuous Beam (2) Stiffness Factor (3) Distribution Factor
U] UL (1) seloguy ofld ) RRsad §52R (3) Slreloyelst
552

State and explain Hardy Cross Moment Distribution Method.

SLST 514 HIRe2 Slgloyeled Has quil wWa dile 530,

A continuous beam ABC is fixed at A and simply supported at B and C.
Span AB =5 m and BC = 6 m. It carries UDL of 60 kN/m on both the
spans. Using moment distribution method, find support moments and
draw B.M. diagram. EI for both the spans is constant.

U5 53l WilH ABC ofl 251 A 2 104eg, ¥4al 251 B A4 C Alel Tld
25961 8. AB LUl 5 m il ¥el BC AL 6 m il 8. 6ia 101l GUR d
60 kN/m ol HdldRd HIR deet 53 8. Ul Slaeloylst Neseil
GUALL 53] 2L ol HI B.M. SIUIUM Waild). EI <l §lHd tial a0l

HI2 UHlel YR
OR

Define stiffness and state factors affecting stiffness of beam.

Resad ol culudl w U] el ResAda wusdl URWA qeld).
Differentiate between determinate and indeterminate beams.

Sle{lae wa geisleHa2 oflH dlel dslad 241Ul

Draw B.M. diagrams for a beam shown in fig.(3). EI for all the spans is
constant.

15(d (3) Hi e2llAdl oflH HIR2 otHagQl SIAAM Heild). €35 2101
HI2 EI Hlel 8.

Write short note on limit of eccentricity.

Gdedldlefl AL GUR 2seild dudl.

Write stability conditions for the dam or retaining wall.

SH wWYd| o818l £ldid Ui YU EeA] 21l ¥Qlidl.

A trapezoidal masonry dam is 7 m high, 3 m wide at top and 4 m wide at
bottom. It retains water at up to 6 m height on its vertical face. Find
maximum and minimum resultant stress intensities at base of the section.
Density of wall material is 18 kN/m?® and that of water is 10 kN/m?.

A5 AU 315101 URLAR SHoAL d (Ll uSlLe 4 m A He L0 L+]
Ueloly 3 m dell SHel GULY 7 m il 8. A dsil Ge{l ULl ds <l 6
m oil GUL® Yl UIRlla A3 8. dl 11 SHetl UMM Gt Udl HetH
Wl qgdd Udleol e, SHetl HERUdefl totdl 18 kN/m?® #a

Y1fleA] eetdl 10 kN/m? 4l
OR

Define: (1) Axial Load (2) Eccentric Load (3) Eccentricity

el A (UL (1) wWefld MR (R) Gddld MIR (3) Bdegldl
Define core or kernel of the section. Draw core for rectangular, hollow
rectangular and circular section.
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SR wadl seldell Al WU duARY, Uldl debRY el

AqULS1R AUISBE HIZ SR Wetld).

A point load of 300 kN is acting at one of the corner of column having
rectangular section of 200 mm x 400 mm. Find maximum and minimum
resultant stress developed. Also draw stress distribution diagram.

200 mm x 400 mm WLSBE Hlddl A5 Aol 16U A5 WRIL GUR
300 kN ol 6{log®I2 Al 8. 2d™eli 35 VIl GUR Geust edl HEdH
sl qgiH Udle 2Le). Udlen [Ad@l 218wyl £,

Define: (1) Principal plane (2) Principal stresses (3) Angle of obliquity
Ul AU (1) Hul AHdE (R) YU Udluar (3) Asad A
wlod](sall

In a strained material at a certain point of a plane a direct stress of 1200
N/mm? tensile is acting. Determine normal, tangential and resultant stress
on an inclined plane making 25 ° with vertical plane.

[Asl2 uidl Ueleldl S16 s (0igd) 1200 N/mm? o wefld dlal
Udlen @13 8. dl Gl UHdd AL 25° «ii Wl w14 Aidl HHdd
GUR @ldldll G0, RLASIY wal YR Udluo 2018l

A point in a strained material is subjected to two mutually perpendicular
tensile stresses of 180 N/mm? tensile and 100 N/mm? compressive along
with a shear stress of 40 N/mm?. Locate principal planes and find principal
stresses. Also find maximum shear stress.

[As12 uldl ugleleil W soilona siewl w1ddl A AHdd GUR eisi
180 N/mm? j, 18l sl 100 N/mm? o} 164 Ul €13 8. 40 N/mm? o]
sclol UlAMon UL @13l 8. dl Yud HHdAdle] 2llet 4el Yud Ul llefl

U541 28] HedH Sdet Udluanef] $1ud ul 20,
OR

Write formulae of normal, tangential and resultant stress acting on an
inclined plane.

AL YHAE GUR Eldldl dod, WRASIA 3l URRIH] Udlodnnetl YAl

cud).
Solve above question 5 (b) using Mohr’s stress circle method.

GUReil Ul 5 (b) HlsR R U5e NesSeil Gualdl 531 QL.
Solve above question 5 (¢) using Mohr’s stress circle method.

GURell Ul 5 (c) HleR 24 A56 Hausell Gulal s3] 21K,
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4350609 Date: 27-11-2024
Subject Name: Advance Analysis of Structures

Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted
5 English version is authentic.

Marks

Q.1 (a) Define dead load, live load & static load. 03
Sl () Hd MR, dd IR Wal RUR MIR A [ Id 520, 03
(b) Solve truss determinate or indeterminate? as shown in figure 1. 04
(o) Isld-1 Hi salcul Yool 2 [fEdd (SlexAe) wadl HEAkd oy

(&1 Sl2U2) 82 A G34l.

(c) Differentiate between statically determinate beam & statically in 07
determinate beam

(5) wlesdl sleMae wal (256l 9ot SleMa2 ofld dA dsldd 51 09

OR
(c) Differentiate between flexibility method & stiffness method in analysis of 07
beam.

(5) o{lHetl (aRdueHi sAsAlldle] ofl Ad wWa @lsaAd <l Ad dA 09

dslad 5.
Q.2 (a) Define principal plane and principal stress with figure. 03
USL2 () YU YUAE Wl Yud Udloo 15[ deld cdlvdlf[d s, 03
(b) Explain complimentary shear stress with figure. 04
(W) YRS Scet Udlotn w1s(d Alsd quemdl. oY

(¢) The principal stresses on two mutually perpendicular planes are 80 07
N/mm? & 40 N/mm? both being tensile as shown in figure 2. Find normal
stress, tangential stress and resultant stress on a plane inclined at 20° with
major plane.

(5)  wlsf-2 Ui satlcaul Yoo A As ofloma Gof 41Qd] YHAGe1L ST NS 09
(g [Ul=1ud 2o41656 WA YR 80 N/mm? el 40 N/mm? 9. dl
N (U(4ue el A1 20° of] WRI ¢etlcidl Wet U God, 2ULLS dell

uRuLHl uldwo A4l
OR
Q.2 (a) Tell uses of static analysis and dynamic analysis. 03
Usl2 () R Y250l wa dlfdeile yeer sl «il GUlaL eslidl. 03
(b) Give formula of normal stress on inclined plane & identify each term of 04
formula.

() ALAL qHAG HIR ollHd Udlodon of Yot W] deof €35 Ug vl oY



Q.3
v2l.3

Q.3
U3

Q.4
Vg4

Q.4
U4

Q.5
U35

(c)
(5)

()

(b)
()
(©)

(%)

C))
(b)
(“)

(©)

(%)

()
(b)
(“)
(©)

(%)
(@)

()
(b)

(“)
(©)
(%)
(@)

)

(b)

Solve example Q 2 (C) by Mohr’s circle (graphical) method.
£lWdl 2 (C) ol Hleredl dqn (ALls59) Uegld G121 G3El.

List out advantages of fixed beam.

(55 ofluell slelel ALE] vieildl,

Differentiate between fixed beam and simply supported beam.

Ulneg, ol A ALl Tld 254 oilH gA) dsldd s,

A fixed beam 8m span is subjected to an UDL of 30kN/m over entire
span as shown in figure 3. Compute fixed end moments. Draw shear force
and bending moment diagram of beam.

Is[-3 Hi sllcul Yosoi sleR dloldloll As 1ol UleSledl
UHA LS Hi 30kN/m oll AH[AdRd IR @l B. (554 Wes HlA2
of] ALAT] 53N, UleSL HI2 Sclot W1 el AHeiy 3] 1AW €10,
OR
List out disadvantages of fixed beam.
(55U o{lHetl ARs1UL LAl ULEL o4etidl.
Describe importance of point of contra flexure.
UdleiHel [Glg, oil HEcde] dRlel 53).

A fixed beam 8m span is subjected to a central point load of 60kN as
shown in figure 4. Compute fixed end moments. Draw shear force and
bending moment diagram of beam.

ISy Hi ellcll Yosor sleR dlloldloll As HIode, UleSlel
HeyH| 60kN ol [(g@R dldl 8. (554 Wes YN o] AQdI] s2U.
UL2SL L2 Sdot W01 ol dHeit Q] QU £]R).

Define stiffness with formula and figure.
WSl el YA Ueld [RR§aY (¢adl) «il culul 141l

Explain factors affecting stiffness of a beam.
olHof] ResaAY A WU 5l URGu] 4.

Draw shear force and bending moment diagram for a beam as shown in
figure-5 using moment distribution method.

15U Hi e2ldd ofld U2 HlRee Slaglexele Qs &l sdot W

Bl ofHst Yuf A 1QW €120,
OR
Define distribution factor with formula.

YA Aled Sl2luyRlel 5522 ol cuul w4 ().

Explain carry over moment.

331 ilaR HlHe2 uHdl.
Draw shear force and bending moment diagram for a frame as shown in
figure-6 using moment distribution method.

B1s(d-€ Ui e2llde I R Ul Slagloyelst DS el sdel ool w4
ofHel 4Rl 1AW €)3).

Define axial load, eccentric load, and eccentricity.

welld IR, GAlogd IR Wl G egdl o UlwLRld S2.

Explain core or kernel section in rectangular section with figure.
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ciof AN WISOE HI2 S1R Ud] Seld 4 15De wLS(d USld UMM,

A square column of 400mm side carries a compressive load of 400kN at
an eccentricity of 100mm on x-x axis. Find maximum stress and
minimum stress at the base of column.

400mm G119gdlol ARY sl x-x 41 U2 100mm il GderdlA
400kN of £1d MI2 €13 8. Ai®lell d[NY] UR @dldl HedH M dgdiH

Udlodo 2il.
OR
Define flexural rigidity with formula & unit.

YA vl A s A1 545124 A)SI2] ol cutval w1yl

Explain stability conditions for Retaining wall or dam.

WG eldld MUd] SH U2 ReURd el 2] AHod).

A trapezoidal masonry retaining wall of height 6m retains earth up to top
on its vertical face. The top width of wall is 1m and bottom width is 3m.
Find maximum and minimum stresses induced at the base of the wall.
Take earth pressure 95.90kN and weight of masonry wall is 264kN.

A5 20A 656 UBLdRefl wef818l €ldidefl GULS 6m B e A« Geil
AUL2] drs €ldigsil 21y Yl HIgla Wdud i w1dd 8. €ldidsil
GuReil USlaLe 1m ua Uldlefl USloLe 3m 8. il [edleell UM
Gausl Adl HetdH Wl YsidH Udlwol llel. yecle £w1l 95.90kN
o YRIAR<A] (edlElo] Aoyl 264kN €.
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) - EXAMINATION — Winter-2023

Subject Code: 4350609 Date: 08-12-2023
Subject Name: Advance Analysis of Structures
Time: 10:30 AM TO 01:00 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) Differentiate determinate and indeterminate structures giving 03
example of each.

Ul () [SeRMledse wa get[seHlelor 5] dsldd GeleL Ul8 03

(),
(b) Define skeletal structures and continuum structure stating 2 04

(W) ¥BAed A Sdldd WU cUlLAL UL 50l A oy

(¢) Give static -indeterminacy and kinetic indeterminacy for 07
continuous beam shown in Fig.1. Calculate fixed end moments,
stiffness factors and distribution factors of beam.

(5) dsld o-qui suldd sedlyuy (G YR R2s4 09
goslealeladil wa s1942ls veslewlae]l sulldl. uilg
ofld Hie (& 25 HlAe, Wlsad 5522 e [SEloyelst
5522 2181l

OR

(¢) Give static indeterminacy and kinetic indeterminacy for portal 07
frame shown in Fig.2. Calculate fixed end moments, stiffness
factor and distribution factors of frame.

(5) dsld oi-wi e2(dd Qe I U2 22154 peoslewlodd] 09
Ua 518a2ls gesleleAxil wldl. MU 4 Hg Ul
(58 ¥1s Y2, 25U $522 val (S0 let 5522 AR,

Q.2 (a) State advantage and disadvantage of Fixed Beam. 03
sl () luey [(Hell slael el A§1UEl wQLLd), 03

(b) A fixed beam of 6 m span carries central point load of 80 kN. 04
Find fixed end moments. Draw bending moment diagram of
beam.

(@) A5 luey [yel] ALl € Hl B Wal defl Uy co (5.3Y.ol oY
(Gigei12 @l 8. dl L (G4Hell 1ot BS Gelst edl AAHeiy L

M) (Y] Aueigel w1au €lR).

(¢) A fixed beam of 6 m span carries UDL of 45 kN/m over entire 07
span along with central point load of 75 kN. Find fixed end
moments of beam. Draw shear force and bending moment
diagram of beam. Locate point of contraflexure in beam if any.

(5) WS wloe [GYsi] o101 € Hl B WA deil HeaH | OU (5.3.ol 09
[CigeR dldl el detl AYel 21l U wu (5.4l



Q2 ()
Ul ()
(b)

Q3 (3

Usl3 ()

(b)

(“)

(©)

Q.3 (@
Usl3 ()
(b)

(c)

AR a3l B, dfl 2L [GHetl leder BS Geud eldl
AUyl 2N, (WUl Sdeltltl 1 dAHaAyRl wW1aW IR, )

| (WHHI dHAURade1(0lg S1d dl A 208
OR
Explain p and p’ diagram with suitable example.

wAsl - SIRUAM AWY Gl A Y] yuewd).

A fixed beam of span 4.0 m span is subjected to an UDL of 30
kN/m over entire span. Find fixed end moments. Draw shear
force diagram and bending moment diagram.

NS Bloifer [GHed) LN ¥.0 Hl © el dstl AYLL dlol UR
30 (5.0 Aol AH[AdIdMIR dld B. dl WL [MHell 2oty
83 Geusl Adl eiHotyQl e, [WHell Sdelodol Wel ofHoyQl
W1AK £lR).

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

WIsld oi-3ui e2uldd wlofer (WY HI2 Wl B3 Gt
Al ooyl Q). (Ul Sddddol e oHeyRl w1aw
ARIN

Differentiate between static and dynamic analysis, its importance
and usefulness.

22ls wal siuaAMs Asildllell dsldd Hl. dej Hecd

o GUALL Q).

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.

RlsaAd 5sereil culvdl ML (el w0d yRRet(d)
Y2 WLsaAU 55229 Yot wQULd). (1) gRell BS| Alney 1. ()
gRell 85| Hlwmo1Re €1U.(3) tell BS) 5521YMU(Addd) Sl

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

UIsld ol-wui c2ldd sedlyay (WY HIR wUe oilueil
Ao Yoz SAMH el HlAe sladloylst Neseil
Gl 521,

OR
Enlist of popular structural analysis software.
25U Wl 111 HI2 duRdl AlsedR ¥ lidl.

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

[SENuyQlel Fseredl caulval Ul wigld «i-yui waldg

Udd [y U (Seloyle 3522 Ll

A continuous beam ABCD is simply supported at A, B, C and D.
Span AB = 4m, Span BC = 6 m and Span CD =4 m. It carries
UDL of 36 kN/m on all three entire spans. Draw bending
moment diagram for given beam. Use Moment Distribution
Method.

s sl (644 ABCDell 251 AB C e D AlEl d
2544 8. dU101 AB = ¥ 4|, BC = 4. Wl CD =¥ Hl. 8. w1
dHIH AYEl A uR 3¢ (5.9 Aol YulAdldetR @il
8. WG ofldel oJ[5o HlHee SUIAM el HlH
Sl2lexjelel Reysell GuldL s,
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A Rectangular column of size 400 mm x 600 mm is subjected to
a load of 800 kN on a axis bisecting 400 mm side at an
eccentricity of 50 mm from center. Find maximum and minimum
stresses in the section.

¥oo HIH]l x oo {1l HiudlNl WS GuARY SlHs{l Yoo
HIHl  oliogal g@ldldl el U ¢oo  §l.ey el MR Yo
Yol G&lgudl U 4. dlaAsAsHL Gust
2l HedH el ottd Uldwoll QLld).

Explain core or kernel of the section. Draw core or kernel for
square, rectangular and circular section.

WISAeA]l S12 WUl SAd YU, AR, GUARY wa

JlulLsIR w1SBE HI2 SIR €lR).

A rectangular column section 300 mm x 400 mm is subjected to
an eccentric compressive load of 600 kN at one of its corners.
Find stresses induced at each corner and draw stress distribution
diagram for section.

300 HY] x ¥oo I+l 115Be dlddl W5 didARY SleHail
S18 WS WRIL UR <00 Sl ofl elW™R |l B. dl dell €35
Wl U Gedldd Uldwar bl Ay dell uldualddal

21du €lRl.

OR
Explain in brief various structural analysis methods and also
provide suitability of method for computer programming.

R5UE WA Gl{lH Ui durldl el el Idl gsul Auesdl

U dsfl 511422 WA Wsildd] Hies] Weisndl wQlldl.
State and explain stability conditions for a retaining wall.

Aoe(lol dlg (Mefe1al (edid)sl Re1dl Hieedl 2Rdl dull

Ule] YHC.

A masonry trapezoidal dam is 10 m high, 1.2 m wide at top and
4.8 m wide at bottom. Dam retains water up to 8 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?>. _

W5 NRAA(URLAR)ell UM UQDSIRL HIS[Re1L SHoil GULES
qo0 Hl., 2Ll uslulg 1.2 Hl. el duilule(l uslous ¥.¢ Hl.
8. SHal dsfl Gled »uL2] UR ¢ Hl. GULS Yl uilell o9 8.
SHell dulld Geust Udl HedH M ReidH Uldeol Q1)
URLARel eeldl = 0 (5.l wa yIflell deldl = 10
(5.0 /]2 @l

Explain principal planes and principal stresses.

YU UHAG] el Yud Wldoll yHesdl

At a point in a strained material, a tensile stress of 120 N/mm? &
a compressive stress of 80 N/mm? are acting along two mutually
perpendicular planes. Find normal stress, tangential stress and
resultant stress along a plane inclined at 30° with the axis of 120
N/mm? stress. Also find maximum shear stress. Use analytical
method

[AslRd uelelell 16 As (6igA 100 {2 AIRIKHA W4 ¢o
& MHl.2 el YRR WS ol Gol yHde uR 91 8.
Roo M2 ol Uldwnsfl el A 30° ol WRIl Wellddl
UHdd U ol yldwo, welsla uldein wWa uReiMl
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(5)

Uil del HedH Uldoton aARldA el eildl,

A strained body is as shown in Fig.5. Determine principle
stresses and principle planes by Analytical method.

w1s(d oi-uni e21(dd (AsIRd uslel HIZ Y YHAE) A

Yu Yldealsfl aQld3l s2.
OR
State properties of Mohr’s circle.
HlsR ddusil dlel(@isdl o).
Solve above problem Q.5 (b) by Mohr’s circle (graphical)
method.
GURSA Y. U (ed)d HleR ddor (ULlssel) Adedl 204l
Solve above problem Q.5 (c) by Mohr’s circle (graphical)
method.
GUS Y. U (5) HlsR ddu (ULlss€) ciell 2dldl.
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Fig.1 Q.1 (c)
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Fig. 5 Q.5 (¢) & Q.5 (c)OR
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