Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-1V « EXAMINATION — SUMMER - 2014

Subject Code: 3340601 Date: 23-05-2014
Subject Name: Structure Mechanics - 11

Time:

10:30 am - 01:00 pm Total Marks: 70

Instructions:

Q1 (a

(b)

Q2 (9

(b)

(b)

Q3 (9

Q3 (9

(b)

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Define the following terms

1) Stiffness factor

2) Distribution factor

3) Carry over factor

4) Concept of imaginary zero span

5) Indeterminate beam

6) Relation between Slope and deflection

7) Slope of beam
A fixed beam of 8 m span subjected to a u.d.l. of 3 KN/m over entire span with
additional point load of 10 kN acting at centre. Calculate net bending moment
at centre and draw bending moment diagram.

A continuous beam ABC is simply supported at A,B and C. AB=8 m, BC =
4m. It carries u.d.l. of 10 kN/m over AB and a central point load of 50 kN on
BC. Using Clapeyron’s theorem, calculate the support moments and draw
S.F.D. and B.M.D.
A continuous beam ABCD is fixed at A and supported at B,C and D such that
AB = BC= 4m, CD =3m. The entire beam is loaded with 30 kN/m. Using
moment distribution method, calculate support moments and draw B.M.D.
showing important values.

OR
A continuous beam ABC is fixed at A and simply supported at B and C. AB=6
m, BC = 6m. It carries a point load of 48 kN at 3m from A in AB and a u.d.l. of
10 kN/m over BC. Find support moments and draw B.M.D. Solve by moment
distribution method. El is constant.

A cantilever beam of 2 m long is carrying a u.d.l. of 16 kKN /m over a distance
of 1.5 m starting from fixed end. In addition, there is a point load of 20 N acting
at free end. Calculate the displacement at free end in terms of EI.
A masonry dam 8m high, 1.5m wide at the top and 3.25m wide at the base has
its water face vertical and retains water to a depth of 7m. Calculate the
maximum and minimum stress intensities induced at the base, if the unit weight
of water is 10 kN/m* and weight of masonry is 22 kN/m®.

OR
For a simply supported beam of size 120 mm X 200 mm and having span 5 m,
what point load in kN should be applied at centre to produce a central
deflection of 8 mm. Take E= 2X 10° N/mm?.
A retaining wall is 0.5m wide at the top and 3.5m wide at bottom and 6m high.
It retains earth on one side which is vertical upto the top level. The density of
retained earth is 18 kN/m?® and the angle of repose is 35°. If the density of
masonry of wall is 20 kN/m®, Check the safety of retaining wall against sliding,
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and overturning if coefficient of friction is 0.42.

1) Define core of section and draw core of section for rectangular and circular
section.
2) Explain the stability conditions of the dam.
A cast iron column having 13 mm diameter carries an eccentric load such that
the maximum stress is 15 percent greater than the mean stress on the column
normal to the axis. Determine the eccentricity.

OR
Derive limit of eccentricity for a hollow circular cross section and draw a neat
sketch of core of section with measurements.
A rectangular column of size 400 mm X 600 mm is acted upon by an eccentric
load of 200 kN at one of its corner, find stresses induced at each corner.

In a strained material the resultant intensity of stress across a certain plane is 60
N/mm? (Tensile) inclined at 30° to its normal is acting. The normal intensity of
stress on the plane at right angles to the first plane is 30 N/mm? (Tensile).
Locate principal planes and find principal stresses.
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?. Locate principal planes and find
principal stresses using Mohr’s circle method.

OR
At a point, there are normal stresses 80 N/mm? (tensile) and 40 N/mm?
(compressive) acting on perpendicular planes. Using Mohr’s circle find the
normal and tangential stresses on a plane making an angle of 40° with the plane
on which 80 N/mm? stress acts. Find out the plane on which normal stress is
zero.
At a point, there are tensile stresses 80 N/mm? and 40 N/mm? acting on two
mutually perpendicular planes. Calculate the normal, tangential and resultant
stresses on a plane making an angle of 30° with the plane on which 80 N/mm?
stress acts using analytical method. Also calculate maximum tangential stress.
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ol (5) 8loL wal ([Auctst Ui olu (9) ol o0l 3L
WS 8 m AU clOW MGG Wl GUR 3 kN/m oll AHAAZd etk aAx
o 10 kN oll Ml (ol Rk cldl &, wenl ol Mt Ui vl oliatyel
el el olHotydl WAW €.

A UL Wl ABC 8 ¥Hl AB=8m sl BC = 4m 8. dlal AB GUR
10 kN/m ol dH@A3d R AH % BC GUR 50 kN oll Heal (olg e
Al B. sAUlRx elard ol GuAdL s3al L WOl HIZ Sclololol Ual
olHalyQl AW ERL,
Ws UL UROl ABCD % 8 A (dlg woln voig 8 wa (olg B,C Aal
D L AR A 25U B FUL AB = BC= 4m, CD =3m 8. qAydl
ol UR 30 kN/m ol AHE@AARld eirk 8. WA SlR2oyaet Ugldall
Gualol 831 2sl oll MH2e{l 21l 82 Aol oMoyl AW €L
Ul
As UL W2l ABC % & A (g I wlotg B al (6lg B el C
AP AR A 25cUdA B BHL AB=BC=6m B. 3l ol AB GUR A
(lgell 3motl AUAR 48 kNoll (lgeur Al & Wl BC GUR10 kN/m ol
QAR AR cdl B, WHe SIRRu2st Ugldall Gualal 531 25t «ll
H2o{l 21aLA?] 5 Wal aAHatyEl AU RN El AU @4

As FlAaR olld ouel 2 m B. Aell GUR 16 kN /m oll AH[AdAZd @R
ulolg Ot 1.5 m ol vdR ALl 8. dURHL Y5 BSL BUR 20 kN ol
(Ggeir A &, El ol 3U Hi olld Ul Ggad Ysct Bsl of ([Quctet o
YU .
As 2WABSAH AAAl 3H ofl G 8m, 21U ofl USlous 1.5m al
doflauell uglous 3.25m ®. A Wellell Gled AUWEl drs 7m GUe Ytllof
wiell weRAAA 52 . Aol WAHL Beurd Ul HEUH WA ofcdH
ylAon el 3H oll HARlAA ol totcl 22 kN/M® wa Wellell ottt
10 kN/m® cl.

sl
ULEL 3la 2sact olld ol WE3 120 mm X 200 mm Aa WA 5m ol B.
HeAHi 8 mm SlsAselel Beugl sl ofld ol Mt Ui 32cll kN ol
(lgeur dousal usA? E= 2X 10° N/mm? AL
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s (A3uel WAA UELS Hi 518 As AHAA A dol €lan W 300 «ll
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s (Azuel WA veldul A As oflestadl cot (Bl WA Wt WR
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