Subject Code: 3340601

Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION - WINTER-2020

Date:10-02-2021

Subject Name: STRUCTURAL MECHANICS-11

Time: 02:30 PM TO 04:30 PM

Total Marks:47
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Attempt any THREE Questions from Q.1 to Q.4.Q.5 is Compulsory.
Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten. €212l SlEURL Alctotl el WL
Define Statically Determinate & Indeterminate Beam

Slerlae W Saisledlale olldell catvayl L.

Draw deflected shape of four span continuous beam under U.D.L on all span
where both end supports are simply supported.

AR AL ool atow ollHHl ol st auol GuR AU Ald @R
ALLAL 8l Wl Aol BclH BsL ALEL fla esAc dlat Al AidL ollHell
lacet stauaiH €L

State different methods for the analysis of Continuous Beam.

AL ollie] Aottcllu sRal Hidell o€l el utudl weual.

State the factors affecting stiffness of Beam.

oltoll Blgada WAUR sl Udlotnl weual.
Define Slope and Deflection for a beam.

olliell el U et ofl catvall .

State formula to find slope & deflection at free end of Cantilever Beam
subjected to U.D.L over full span.

FolclaR ol uR %l YU owou uR AHA ARl iR el Sladl il
o{lHotl Y5t BsL GUR aloL ual clactst uallsll YA wRUA.
Define Principal Plane and Principal Stress.

RERUA Qo Al QRUA U ofl caltval AL

Define complimentary shear force.

YRs sclaten ofl catval .

Calculate and Draw a core of 230 mm diameter circular column

230 Hl{l il adousik Slax He SR ol oAl sA U
elR\.

Explain Limit of Eccentricity.
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Alle s AADIREL Ut

Calculate maximum slope and deflection for a simply supported beam having
span of 4.0 meter subjected to point load of 120 kN at the center. Take E= 2
x 10° N/mm? . The size of beam is 300 x 650 mm.

4.0 #l2z4l oua o Alel <ld 2594 il uz | 120 KN <Al ofleg @iz dld 9.
v o{lHUL HedH al0L 2 dladd didl E= 2 x 10° N/mm? @l w44 oflHedl 24152
300 x 650 Hlal .

OR
A cantilever beam of 1.3 meter span is subjected to U.D.L of 30 KN/m over

its entire span and a point load of 50 kN at free end. If E= 2 x 10° N/mm? and
the size of beam is 300 x 650 mm. Find deflection at free end.

1.3 et 3olcllar ofld uR %l YU aunt uR 30 kN/m AHdRld
@R Aol 50 kN oll ollogatlx Yscl BSL UR ALLAl SlAAl Y5 BSL UR
fluctst A, E= 2 x 10° N/mm? Al Aol olldsll e 300 x 650 mm

Al
Differentiate between Simply Supported beam and Fix Beam.

ALEL A 2sact ollH A glat olH A dglald sRuLal.
OR
Find external point load at free end of Cantilever Beam having span of 1.2

meter has maximum deflection at free end is 0.5 mm. If E= 2 x 10° N/mm?
and the size of beam is 300 x 650 mm

SoglcllaR ol ¥ ol oual 1.2 Hle? 8 , Asll Y5 BSL GUR cloldll
ollog @R A & AR Y5l BsL GUR HewH dlactat 0.5 HlMl &lat.

E=2x 10° N/mm? Al 3l olldo{l A5 300 x 650 mm Al

Draw Bending Moment Diagram using Area Moment Method for a Fix Beam
having span of 4.5 meter which is subjected to U.D.L of 45 kN/meter over its
entire span.

4.5 Hl2Rell ouon cton glsu ol 12 A2 A2 Rasall GUl0oL
531 otiatyel stuUH R . ollHetl YU ouow GUR 45 kN/meter oll
AHA ARl ek d\A B.

OR

Draw Bending Moment Diagram using Area Moment Method for a Fix Beam
having span of 4.5 meter which is subjected to point load of 130 kN at the
center.

4.5 HleRetl oo aton glst ol we Alau A2 Ausal U0t
531 oliatyel staoum R . olliatt HEA 130 kN ol oflog R Al

8.

A two span continuous beam ABC has AB=4 meter and BC= 6 meter.
Support A and C are simply supported. Beam AB is subjected to point load of
50 KN at the center and Beam BC is subjected to U.D.L of 40 kN/meter over
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Q.3
Us. 3

(S)

(d)

(S)

(a)
(A)

(a)

(A)

(b)

()

(b)

(A1)

full span. Draw Bending Moment Diagram using Theorem of Three
Moments. Consider ElI= Constant.

A ouL clow YL old ABC Hi AB= 4 2R ual BC= 6 HleR ®.
2sl A Ual C AUEL A 2sAc ©. AB oll HEA 50 kN oll ollogeur wal
BC GU 40 kN/meter oll qMcld3ld @R YU 2u0L UR ddld 8.
AU Ay Yl W2 oll G20t 531 aintatyel staoum 1R El HqAN

Al

OR
A three span continuous beam ABCD has AB=1.2 meter, BC= 4 meter and
CD= 5 meter. Support A is free and D is simply supported. Beam AB is
subjected to point load of 30 KN at free end , Beam BC and CD are subjected

to U.D.L of 40 kN/meter over full span. Draw Bending Moment Diagram
using Theorem of Three Moments. Consider El= Constant.

QL duo clol 4oL ol ABCD Hil AB=1.2 H{le: , BC= 4 Hle?
Ual CD= 5 Hle: B. 25l A Ysd B ua 25 D Alel d 2saAd B.
ol AB ol Yscd BSL GUR 30 kN all ¢flog R wal ol BC ual CD
GUR 40 kN/meter oll AHAARl @R YU U0l UR Al 8. AH
AUg Yl WAce ol GUlA0L 531 stilotyl slauolM €1RL. El AU AL

Explain Theorem of Three Moments.

ARH As Yl A2 AHXA
OR

Explain Stiffness , Distribution Factor and Carry Over factor for the analysis
of continuous beam using Moment Distribution Method.

Aoz slRgledjelet It ol Aol olliotl WattellRl vicold Wlgax |
SlRdlojalet ¥522 ol B3| AR F52 UMl

A two span continuous beam ABC has AB=4 meter and BC= 6 meter.
Support A and C are simply supported. Beam AB is subjected to point load of
50 KN at the center and Beam BC is subjected to U.D.L of 40 kN/meter over
full span. Consider El= Constant. Draw Bending Moment Diagram using
Moment Distribution Method.

A oual a1t ofl ABC Hi AB= 4 Hl2R ual BC=6 HleR 8. 2sl
A ua C AEL 3l 25Ad B. AB oll Ht 50 kN oll oflofeur wal BC
GuR 40 kN/meter oll AH A3l R YL ool UR Al 8. WA

SlRglo>y2tet 3ol GUla0L 53| atHaiyel staouH €11 El U Al
OR

A three span continuous beam ABCD has AB=1.2 meter and BC= 4 meter
and CD= 5 meter. Support A is free and D is simply supported. Beam AB is
subjected to point load of 30 KN at free end , Beam BC and CD are subjected
to U.D.L of 40 kN/meter over full span. Consider El= Constant. Draw
Bending Moment Diagram using Moment Distribution Method.

QL duaL cllol ML ol ABCD i AB=1.2 Hle: , BC= 4 Hle?
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(c)

()

(c)

(5)

(d)

(S)

(d)

(S)

UA CD=5 HleR B, 25l A Ysd © A 25 D ulel 3A 2sAd B.
ol AB ol Y5l BSL BUR 30 kN oll ollog @R ol ol BC ua CD
GuR 40 kN/meter oll UMl R YA UL UR Al B, WA

Slglozjatet ol GUlA0L 531 almtatyel stauouM 1R El AU AL

A three span continuous beam ABCD has AB=4.5 meter , BC= 5 meter and
CD= 4 meter. End support A is Simply Supported while Support D is Fix.
All beams are subjected to U.D.L of 50 kN/meter over full span. Consider
El= Constant. Draw Bending Moment Diagram using Moment Distribution
Method.

QL duaL clow ¥edL ol ABCD Hi AB=4.5 {le: , BC=5 Hle? ua
CD=4 {122 ®. 25 A el A 2sAc © e 251 D glat B, st o{lu
GuR 50 kN/meter oll AHAARlA AR YA 2UOL UR ALA 8. WA

Sléloajatet ol GUlNoL 53] atHatyel stauolH R El uun A
OR

A Four span continuous beam ABCDE has AB=4.5 meter , BC= 5 meter ,

CD= 4 meter and DE=1.2 meter. End support A is Simply Supported while

Support E is Free. Beams AB , BC & CD are subjected to U.D.L of 50

kN/meter over full span while Beam DE is subjected to point load of 40 kN at

E. Consider El= Constant. Draw Bending Moment Diagram using Moment
Distribution Method.

AR UL allol YL ol ABCDE Hi AB=4.5 {l2zR , BC= 5 e,
CD= 4 Hle? ol DE= 1.2 Hle: B. 25l A el 3ld 25Act © wal
28l E Y5 B. ollu AB, BC ol CD  BGUR 50 kN/meter oll
AHA A @R YRU auol uR Al B AR ol DE ol Y5 BSL
UR 40 kN ol ollog@r cldd B. HAoe Sldlojalet Idall GUlaoL

53| otHotyl staouH R El a0 Al

A two span Continuous beam ABC has AB=5 meter and BC=3.5 meter. End
Supports A & C are fix. Beam AB is subjected to U.D.L of 50 kN/meter over
its full span and Beam BC is subjected to center point load of 100 kN.
Consider AB has 2.0 El and BC has 1.0 El. Draw Bending Moment Diagram
using Moment Distribution Method.

A ol cllow AL ol ABC Hi AB=5 Hle: wal BC= 3.5 {leR B.
25l A Aol C let ® . olli AB GUR 50 kN/meter ol Al euR Y3t
AUOU UR AA & A ol BC oll 1 100 kN ol ollog R cldld B.
ol AB |2 2.0E1 ¢ ol BC M2 1.0El Al HlRo2 $l2Elej2let lctall

G120t 531 atMatyQl StAUH ERL. El HyN Al
OR
A simply Supported Beam having span of 5 meter has maximum deflection of

1.8 mm when it is subjected to Point load at the center. Find maximum slope
in the beam.

5 el WEl A 2stac oflHetl HEd oflef ez AL B IR HeTH

Qadet 1.8 HIHl aa 8.l awd o{lHell HedH aln L.
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Q.4
Us. ¥

Q.5

UH. U
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(b)

(o1)

(c)

(5)

(a)

()

State stability conditions of Dam/ Retaining Wall.

SH 7 el €l Hizell AUl 2RAl LAl
OR
Find and draw Core for a rectangular Column having dimension of 300 x 700
mm.
300 x 700 HlH{l HlUsll GAHARU SIAHAH HIZ 51 oll HIU WA Hal

EWRL.

A column 600 x 600 mm is carrying an eccentric load of 1000 kN on one of
the axis with an eccentricity of 80 mm from other centroid axis. Find
maximum and minimum stress in the section.

600 x 600 HlHl ol SlcdH GUR 1000 kN ol AALIRLs e sl
oll AcRNSTSAH el ol As Wl Gur 80 HlMloll AR cddd B.
AsAAHL GriUg UollR HETIH Ao oRfolriH A 2l

OR

A hollow circular steel column has external diameter of 200 mm and has
internal diameter of 180 mm. This column is attached with a bracket at its
top. A point load of 35 kN is applied at free end of bracket having distance of
400 mm from the C.G of column. Find maximum and minimum stresses in
column section.

Waglalnl ddousik ¥Blat sleHell oalkell i 200 HlHl ua
eRall cauld 180HHl 8. sletisll GuR As A¥e AUIA B U Asll
Y5 BSL BUR 35 kN all oflogailx Ald B ¥ ¥ SletMoll 93 cctFonell
400H{{Hl g2 B. sled™ AsAol Ui Grlusrl UollR HSTH ol ofotclH
XN

A trapezoidal masonry Dam is 6.5meter high , 1.2 meter wide at top and 4.8
meter wide at bottom. It retains water up to 6 meter on its vertical face. Find
maximum and minimum stresses at the base. Consider Density of masonry as
20 kN/m?® and Density of water as 10 kN/m?.

As AR Nt IHe{l Qe s.u HleR , Ixell Gurell udlous
1.2 Hle? wal duotl waell udlouss ¥.¢ Hle: &, 3uui Al ouey
W s Hlerell Qe Yol well eRd 8. 3uatl WaAHl Griug Uoll?
HeUH Ul oot A AU Al ol Ualdl 20 kN/m? ua
Ulellefl tetct 10 kN/m® AL

In a strained material , at a certain point two direct tensile stresses 150 N/mm?
and 100 N/mm? are acting on two mutually perpendicular planes. Find
Normal Stress , Tangential Stress and Resultant Stress on a plane making an
angle of 30 Degree with plane of minor direct stress.

o5 Hlladell As WssA ollof BUR A SlaARSS dRllel U 150
N/mm? el 100 N/mm? As oflostal dot Al 8. L ollog Ui HESAR
Al A A U 30 Sofloll WE slotladl UHAA BUR et R,
ZRRAAUA A Aol UIlowHl R 0.
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(a)
(A)

(a)

()

OR

Solve Q.5 (a) using Mohr’s Circle Method.

Yeel -Y () HleR U5 Idell GUIIL $3a dled s,
OR

In a strained material , at a certain point two direct tensile stresses 450 N/mm?
and 200 N/mm? are acting on two mutually perpendicular planes along with

Shear Stress of 150 N/mm?. Find Principal Plane and Principal Stresses.

w5 H2lIludetl s ALssH ofleg, BU A SIUISE dBlld A 450
N/mm? el 200 N/mm2 A5 o{lostal ol 4199 & 3 150 N/mm? <l

fluR @A dld B. vl{lug 22y wa YlR{lud qHdd 20l

%k % % 3k %k K 3k k kK k k
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