Seat No.: Enrollment No.

Subject Code:3330604

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER - |11 « EXAMINATION -- SUMMER - 2018

Subject Name: STRUCTURAL MECHANICS-I

Time: 02:30 PM TO 05:00 PM

Instructions:

Q.1

ocouakrwpE

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 only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten. €2l SlEUBRL Ulctlotl Fcllol UL,

Derive equation for deformation P.L/A.E and also write unit of each term.

PL/AE YA cAlRcll ol €38 UE oll AsH AWl

2. Abar of 1.6m length and 30mm dia is subjected to 180 kN falling from

50mm , if E=2*10° N/mm?then find out strain energy stored in a bar.

2. 1.6 Hle: dels YRladl A0 ¥ Bl A 300 B Aol GUR

180kN @2 50 HIHl Gus A &l Ysel Uctot &UlA B %l E=2*10°
N/mm? 8lal dl Aol i AouslAct Gast el

3. Define radius of gyration write down its formula with its unit.
AdAA g U326t ofl caltuvaul AW el dgf Yol Al Aol AsH

AL

4.  Write down equation of bending stresses and explain each term with unit.
Aol YlAon of Yol Avll del Aotl €35 UE 9 & A UMl Aol

UsH AW

5. Write down assumption in the theory of pure bending.

Aldol a3l ofl euREUA M.
Write down formula for slenderness ratio if slenderness ratio increases what
Is its effect on column strength.
5. s A of YA Al dal %l AsAA 22 all A Aell Sl
oll UM U Ul WA weual.
Write down formula for effective length of column for following conditions.
(1) Both end hinge (2) Both and fixed (3) One end hinge and other is
fixed
o(lAo(l 2Rl 12 SleAM ofl UAIRS Al NU.0(1) HA DS WHG

(2) WA BSL AAORA (3) A5 B AAORAH WA (] B wlolg

8.  Enlist various types of stresses.

WA AA YlAeno(l aLE]l ool

axis.
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Write down equation for section modulus for rectangular section for both the
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AGARY AUSBE HIE AS2Aol HISYAU of YA WA Wel HIe Avll.
Draw a neat sketch of any four type of beam.
SlEURL UR YSIR oll west ofl wugl R

A mild steel bar of 3.6m length and 20mm dia is subjected to 60 kN axial
tensile load, Find out Stress, strain and total elongation of bar. Take E=2*10°
N/mm?

518 As Ye Welleol A=A ¥ Boll dolle 3.6 (e wal cau 200
8 Aol BUR 60N oll (B2 AlRlelr Al B dl AsltHl Gaur Ud

ydlaa, [@As2 dal colts Hi Al 3812 Wl

OR
Rectangular section of width 500mm and depth 400mm and length of
2400mm is subjected to 120 kN axial compressive load find out stress, strain
and total elongation of bar. . Take E=1.1*10% N/mm?

As AlARYU AUSDE ¥ Boll udlous 500HlHl ua Gstes 400 Hlal
U ot 2400 HIHl & Aotl BUR 120 kN ol w8l LR I &

Al Aol Ml Gaurt ddq Ycdlon, [@s1R el cote Hi Al 3512 2.

A composite section made from copper and aluminum, aluminum inside the
copper tube dia of aluminum is 12mm, and internal dia of copper is 12mm
and external 16mm is subjected to axial compressive load of 40 kN if E
copper:1.12*105 N/mm2 and Ealuminum :116 *105 N/mm2 then flnd Out the
stresses developed in each material and load carried by each material.

A8l 2sBE B dioll U ARMAauHl Ul dad B ARRAuH
A ciolloll ER B Boll At 1R HlHl el digf ¥ wlelR & Aol
eRell R 1R HlHl dan sl caud 16 Hll & Boll GUR 40 kN
oll WAl LR AL B. %\ E copper=1.12%105 N/mm?2and E atuminum
1.16*10° N/mm28lal dl d esul Geclad ydlan dal €38 gl

USol UAAL R 0.

OR
A square R.C.C. column of 600 mm side is reinforced with 6 steel bars of
18mm diameter. The column is subjected to axial compressive force of 2000
kN Find stress produced in steel and concrete. Take a modular ratio is 13.5.

A5 ARU WR.ALA et 3 Boll sy of 1w 600 HlHl & Aoll 2ie?
18-l caly Ul 6 AUl ARl & Aol GUR 000 kN «ll
U2 eloieirk Al 8. dl ¥ld wal slgleul Geatad ydloin 0

HSYAR 9LB0R ofl (U 13.U AL

A steel road of 30mm dia and 1.5 m length of mild steel bar is subjected to
180 kN sudden load if E=2*10° N/mm?then find out strain energy stored in
bar.

518 As Yg Wale ol A=A 3 Boll dolty LU M2 ual caly
30AMA & Aoll GUR LCOKN oll dAeslAd (R AL B Al AollHl ¥aLs
AAA Gosl 20N E=2*10° N/mm?2 AL
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OR
A traffic signal wire of 6mm diameter and 120mm length is pulled by a
sudden load of 3.0 KN Find maximum instantaneous stress and change in
length of wire. E=2.1*10° N/mm?

235 Rootctoll claR ¥ Boll cald 6HIHl el ciow 12041l B Aa

3.0kN ol cdeslon AR el B. Al detledll Geatad s ydluo .

Write down equations for moment of inertia for both x-x and y-y axis for
following section (1) Rectangular (2) Triangle (3) Circular (4) Quarter circle

(1) deARY (2) ARA (3) A8l (4) ada (5) U ada 1R x-x

Ual y-y ol e He ¥l Yul ol Yo Aul.

OR
Write down statement and formula for both perpendicular and parallel axis
theorem with neat sketch.

UHIAR el el dol wet yAetl [Quist dvll Aol a2 wugld R,

Explain in brief statically determinate and indeterminate beam.

(B2Hlale ual 832tz west (AW &5 1L AHtAl.

OR
Enlist different types of support with neat sketch and also show reaction
developed in them.

WAL UAI YslRall 25lall AiglA ER e AMatimi Geatalddl

ylQsa galial,

For a simply supported beam of span L/2 meter and subjected to u.d.l 2W
kN/m calculate support reactions and Draw shear force and bending moment
diagram.

As AULEL A 2sAA wWesl 3 Boll cotte L2 MR 8. dal dell GUR
2W KN/m ol R Gl & l 25l G alalcdl Yldlbal 2l wal Asll

scloteo el stdet Yol staoun el

OR
A cantilever beam of span 5m length left half of the span is subjected to 20
kN/m u.d.I draw the shear force and bending moment diagram for beam.

As BAAcR wesl 3 Boll clottes 5 M2 B Aotl stoll ey oll wWsul
UL GUR 20 kN/m oll fHAldd ek Al 8 Al Aol HIZ sdatuln

dal oot Yol stauouH €lRl.
Find out moment of inertia of FIG 1 about x-x axis.

Vs(A ol-1 HIZ x-x W&l GUR %¥Sccl Yol 0L,
OR

Find out moment of inertia of FIG 2 about x-Xx axis
ALHA ol-2 R x-x el GUR w3cat Yol A0

A simply supported beam of span 4m and cross section of b=300mm ,
d=600mm is subjected to u.d.l on entire span of 3kN/m and 9 kN point load
at centre of beam find out bending stress induced in beam.

As ALEL A 25A URSL ¥ % oll U0 4 2R B Wl Aoll WMLSDE
ol udoue 3001l daut Gste 600 1Hl B Aol AHIL dunL GUR
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3kN/m ol AHel(dd R el 9 kN oll (Af ek west ofl Ml 1l cd

8 Al wesl 1l Gealadl oldol Yydlotn 0.

OR
Draw the shear stress distribution diagram for following section and also give
point of maximum shear stresses. (1) Rectangular (2) Circular (3) Triangle
(4) T section.

(1) dolARAU (2) ARYU (3) Al (4) &l wse 1R sclat ydlon
SLRUAUH E1RL AR HeTH sclot Ydlon sl cdl A eallal

For beam given in FIG 3 find calculate support reactions draw Shear force
and bending moment diagrams.

UlglA ol-3 oll Wesl U2 sAateton dal otol Yol stauoum L.

OR
For a cantilever beam shown in FIG 4 draw shear force and bending moment
diagram.

UH(A ol-4 oll Wesl W2 scdololnl dal otdol Yol staAUH ERL

Draw the shear force and bending moment diagram for the following standard
cases (1) simply supported beam with span L and point load W at midpoint of
beam (2) Cantilever beam of span L m and subjected to w KN/m U.D.L over
entire span.

oA 2RUAA (58Ul H2 sclotolol el aiHot Yol stauouH R
(1) WA 25Act Uesl dolls L M2 wal Heatl (Blof GUR w kN
ol @0

(2) BElQaR uesl dolte L 2R ol 4wl west U w kN/m

Axalldd R,

OR
Draw the shear force and bending moment diagram for the following standard
cases (1) simply supported beam with span L and u.d.l W kN/m over entire
span (2) Cantilever beam of span L m and subjected to Point load at free end.

oA 2RUAA (58Ul 12 sclotolol el oiHot Yol stauouH R
(1) WA 25Act Uesl dolte L M2 wal il uest Gul w
kN/m - al(cdd euR.
(2) Bel[AaR uesl dotte L M2 wal west ot vid GUR wkN «ll

AUR

Overhanging beam ABC with AB as simply supported of span 8m and BC as
a overhang span 2m both are subjected to 10 kKN/m u.d.I and span AB is
subjected to central point load of 20 kN Draw SF and BM diagram.

o A5 AaRE(oL Wesl ABC ¥ Boll AB oUG Alel A 2saAct 8
Aoll dolte 8 M2 wal BC ¥ ARl & Aoll clotes 2 Me &
ol GUR 10 kN/m oll AHel(dd R wal AB dUGU BUR Hea (Alof
GUR R0 kN ol GlIR A & ll Aol HIE Sl el atHal Yol
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Q5 (@
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SLALAULH ELRL.

Distinguish between beam and truss.
west el FAL A oll dslad aHestal.

Classify the trusses as per stability and give example of each with neat
sketch.

5 of cldls0l Aol Rl oll WUR 5A W €35 of BELSLL WL

A Steel bar of 5.0 m is fixed at both ends, Find out Rankine’s crippling load
I =5*%107 mm* Iy, = 3*10° mm* A=500 mm? ,f=600 N/ mm? alpha=
1/1800 take factor of safety 1.5

As WALE ol AAA 3 Boll cotss 5.0 Hle: B A wa Byt B
Al Aol M2 35180t (BUlAdl @R WA Iy =5*10” mm? Iy = 3*10° mm*

A=500 mm? f.= 600 N/ mm? alpha= 1/1800 AclHl Huis 1.4 AL

A Rectangular of column of 400mm wide and 600 mm deep is fixed at both
ends, column having length 6m If E=2.1*10° N/mm? find out Euler’s
crippling load.

As AARYU et ¥ B 40011l U A 600 H1H{l GBSl & A vl
83wt B Aol dolts 6 Hle: B dl doll M2 YAR (Buldol el
e, E=2.1*10% N/mm? .
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