Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 4 « EXAMINATION - WINTER - 2017

Subject Code: 3340601 Date: 03-11-2017
Subject Name: Structural Mechanics -11
Time: 02:30 pm to 05:30 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
Define principal planes and principal stresses.

Hul AUAA e Yol ylQatallell caruail qU.

Define slope and deflection.

3lOL A ([QAAst(l caltuaul .

Explain core of section.

As2Aotoll S1R UMl

Give the name of two methods of analysis of continuous beam.
AL oflHetl (AeAnBlell A weal(Qotl ollH .

Explain limit of eccentricity.

B&oslaclloll € UMl

State factors effecting slope and deflection.

BLOL Aol [AAAAA AUR $cll URBHO R

Give unit of following terms.
(i) Slope (ii) Deflection (iii) Flexural Rigidity (iv) Stiffness Factor

[AAotl UElAL ASH s
(1) 3l (?) [Qudet (3) $ASYRA RS2l (¥) sacl HuUis
8.  State the formulas for maximum and minimum stresses in column.
¢ SlAHHl HedH Aol oot YlAool H2atl Yol .
9.  Define: Complimentary shear stress.
€. Y sclol ool callval AW,
10.  Give two examples of determinate and indeterminate structure each.
0. SleRae wa BoisleRele W5ARAL 3501l A GELSWL L.

N0 LU XA WW AN e

G

Q.2 (@) Define point of contra flexure and explain its importance in structure.
Us.? (W) Yldetiot (@ogoll caltvall @ wal R5URML o] Mecel AU

OR
(@ A fixed beam of 5 m span carries a central point load of 80 kN. Draw bending
moment and shear force diagram.

(1) 5m oucialol As ol [QHHL HeauHl 80 kN oll ((lof o Al B.
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L (GAH HIZ oAHolyRl WA sclotolol WA €L
State advantage and disadvantage of fixed beam.
Blloteel (OAHotl SLAEL WA ANFLAEL U,

OR
A fixed beam of 4 m span carries a u.d.l. of 72 kN/m on entire span. Draw
bending moment and shear force diagram.

4m UL WS oLl QM 4L duou GUR 72 kN/m ol 3.SLAA.

URAA B. AL (AU MR oAHolyRl U scdatrto WAK R,

Draw S.F. and B.M. dia. for a continuous beam ABC as shown in Fig.1. Use
Clapeyron’s theorem of three moments.

AlglA-1 1 ewldd AL (AU ABC MR otHayll U sclotelnl

AUAW E1RL. sAURGtoll QL YRloll YRAA GUALL 53,

OR
Draw S.F. and B.M. dia. for a continuous beam ABC as shown in Fig.2. Use
moment distribution method.

AGA-2 H elAct UL [ ABC MR olHatyll Aol scdotoin

AW R dnyll [@AcdRel utuldal Gullol $RU.

Draw B.M. dia. for a continuous beam ABC as shown in Fig.3. Use
Clapeyron’s theorem of three moments.

AglA-3 Ul eldet UL (AU ABC HIZ otHolyll AW ERL.

sAURelall AQL Yulotl YRAN GuAlL 53U,

OR
Draw B.M. dia. for a continuous beam ABC as shown in Fig.3. Use moment
distribution method.

Agld-3 Hl eldct AL (AU ABC HIZ otHolyll AW ERL.
“nyQl [@AdRel Ubulds Gullol 3.

Explain Clapeyron's theorem of three moments.
sAURelo] QL YRlof YR AHHA

OR
A cantilever beam 3 m long carries point load of 24 kN at free end. Find slope
and deflection at free end. Take E = 2 x 10°N/mm?. and | = 4.5 x 108 mm*,

As ollgtRQL ol Aol Ysct BY 24 kN ol (Aogr tRAA BD. Al
(Aot B3 Vel Ul 3Ll AR [Auctot WEL. E = 2 x 105 N/mm2, Aol | =

4.5 x 108 mm* .
Distinguish between fixed beam and simply supported beam.
Ut (AU wal ULEL A 25Ad (AHA AE AU

OR
Draw B.M. dia. for a propped cantilever beam as shown in Fig.4.

ALgA-¥ HLeAA WS cilguRBL (G 12 otiotyQl WAW ERL
Find moment distribution factors for a beam as shown in Fig.-5.

AlglA-w HL glAA (AH HIZ ooyl Qe Hiuls .
OR
A cantilever beam of cross section 120 mm x 180 mm is 2 m long. If
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deflection at free end is 3 mm, calculate u.d.l. that the beam can carry over
whole span. Also calculate maximum slope of the beam. Take E = 210 GPa.

As ollguRQL (Caell WUSBE] HIU 120 mm x 180 mm el Gell® 2 m
8. % Ysd B3 3 mm [QUdel Udq &la Al (Axell v duo GUR
32l AH@QARA eur cousl astal A Nl (Al HedH sl uel

90k, E =210 GPa Al

A simply supported beam of 4 m span is 230 mm x 300 mm in section. It
carries central point load of 9 kN and u.d.l. of 12 kN/m over entire span.
Calculate maximum slope and deflection of the beam. Take E = 210 GPa.

As AL A 25AA (@AM 4 m clolts 3ol 230 mm x 300 mm oll WUSDE
YRAA V. Aol Hr2AHL 9 kN oll (@R Wal L dunl GUR 12 kN/m
ol UHQARA el YRAA B, Al [@AHAL HedH ale wal [Auc N

E =210 GPa c.

OR
A material is subjected to two direct stresses of intensity 120 N/mm? tensile
and 90 N/mm? compressive at right angle to each other. Find principal planes
and calculate principal stresses analytically.

As Ueldd GUR URUR dol (Budil 120 N/mm? of iRl el 90 N/mm?
of £lol AH A yYlAuol Al 8. aBldlell I Yua UHAAU Wlot
Aol Hud Yol .

Explain stability conditions of retaining wall/ dam
ajelll Ratet/ SHoll RARAL(l ARA Al

OR
Draw core of the square, rectangular and circular cross sections.

ARY, AU/ Aal ddouslk AUSDE s1(atel) €lRl.

A circular column with 230 mm dia. in section carries compressive load P at
an eccentricity of 30 mm. If the direct stress is 3.6 N/mm?, calculate bending
stress on section.

A AJUUsR celoll WSBE Al 230 mm 8. doll UR P ek 30
mm ol GdostladcdlR cldl B. % staRse yldoln 3.6 N/mm? gl dl

BUSVE URell ool YlAunell (SHA 0.

OR
A rectangular concrete dam section is 5.5 m wide and 8 m high. Water level
is at top of the dam. Check the stability of dam for the tension in base. Take
density of concrete = 24 kN/m? and density of water = 10 kN/m?.

A ANARY 5512 3H As2lotoll WMSDE USOUE 5.5 m al GULE 8
m B. Ul SHoll Walell 2olalatell RARA M2 usARl A, sislesll

tlotcll = 24 kN/m3 aal WRllell eotctl = 10 kN/m3 AL

A rectangular column section 250 mm x 400 mm is subjected to an eccentric
compressive load of 800 kN at one of it's corners. Find stresses induced at
each corner and draw stress distribution diagram for section.

As 250 mm x 400 mm H{Uoll AHJURY 2ol AUSOE GUR 800 kN oll
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BSoslcl ELGAUR WUSDES 58 WS BRI UR AL B. cleloll WSDES
€35 WU UR Gealaldl yldual Al uUa yldon [Qdaell g
L.

At a certain point in a strained material two stresses of 80 N/mm? and 40
N/mm? both tensile are acting on planes mutually perpendicular to each other.
Find out normal, tangential and resultant stress on a plane inclined at 30° with
the plane carrying the stress of 80 N/mm? by analytical method.

(AQstz WAl As ueldotl 518 AssA (g3l 80 N/mm? 3t 40 N/mm?
ol ARl YQual, As oflstad dot Acll A YHAA UR AL B. 80
N/mm? of YAolol clgel 5l UHAA A& 30°e1l VRl totlcldl UM
UR dot, sclot Aol uRRUHL wlQunell (rd awtcdlell el .

A point in a strained material is subjected to a tensile stress of 80 N/mm? and
compressive stress of 60 N/mm? acting on two mutually perpendicular planes
along with shear stress of 20 N/mm?. Locate principal planes and find
principal stresses using Mohar circle method.

[@Astk WAl As ueldoll 518 (GlgA 80 N/mm? of i@l Yldeo wal
60 N/mm?2 of €lot Yldun As oflstal URRUR col Aal A AHAA UR
A 8. WA 20 N/mm? of sclot yldoln cdl B. ueldul Geetaldl
ARUA WQeotatl Ut Ml JRUA Yldunlell Bud e adanell
JREENO

Two direct stresses of 200 N/mm? and 100 N/mm? both tensile are acting on
an elastic material at right angle to each other. If the major principal stress is
limited to 240 N/mm?, find value of shear stress that can be applied to the
material.

As RAQRAUUS UEL UR 200 N/mm? 3al 100 N/mm? ol A Rl Ll
Yol Asellostal slaw@ cldl B. % Hal Yl ylduosll Bud 240
N/mm? Yl R 8l Al uelel uR cdll asdl sdat ylQuaell Bud
.

State the characteristics of Mohar circle.
HeR aduell cla@sdizl el
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4-¢ kN " 96 kN

Aq: 2w % 2m E’¢ [.5m * 1.8 :I:C‘
Fig-1 , 64.2¢

36 kN

24 kN/m
A I‘ 1.3 *I.fw\ 81 4"7"'\ jC.

Fl'z- Z §g.200 oR

;36 k N/m

A 4 m B/

&5

Fig-3. ] 2() and ¢ 2¢d)y oR

¢ §BZkN/m
A ] A3

6 .
Fig h. G 3k ok

20 kN LS'ZkN/m 8kN
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