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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) | State advantages and disadvantages of indeterminate structures. 03
U | (1) | oeslela 25U vl luel W A 1ALl BRI, 03
(b) | Differentiate between static and dynamic structural analysis. 04
(W) | 2215 Wal SIaA 1S @ 5UWE Wl 1] |4l dslad 2. oY
(c) | Explain in brief stiffness method and calculate Kinematic | 07
Indeterminacy for continuous beam PQR with span PQ=QR=L meter
and support P is fixed type, supports Q & R are roller type.
(5) | 2LsaAA utr(d AleHHI UHMd] A 10idl o{lH PQR Hi PQ=QR=L | ©9
HleR e 25l P (55U USIR el 25131) Q & R AER USReL €l
dl 518540215 Seslel=] a1eil,
OR
(c) | Explain in brief flexible method and calculate Static Indeterminacy | 07
for continuous beam PQR with span PQ=QR=L meter and support P
is fixed type, support Q & R are roller type.
(5) | sdellod ueeld AlHHL AHMAl el HOdL ofly por HI| o9
PQ=QR=L Hl22 sl 25| P (65U USIR W 2514l Q & R AR
UsRetl 1Y dl w215 Fesleulad] a1,
Q.2 (a) | List advantages of fixed beam. 03
USR] | () | (5525 Gilusil sluelndledl dtel 11yl 03
(b) | Draw p and p’ diagram for a fixed beam carrying central point load 04
W kN having span L meter.
(W) | HedHi (cig®R W (5.5, o 1lel L Hl2R tRlddl [sss6{ldule | oy
w3 e 3uisld el
(c) | A fixed beam of span 4.5 m is carrying two point loads of 28 kN 07
each at distance 1 m from each support. Find fixed end moments and
draw S.F. & B.M. diagrams for beam. Use area moment method
(5) | ¥4 HL dodle dlddl A0S (555 Gilell ial 93l 9 4l ol vid2 | o9




¢ (5.5, o1l &) [GigCL1R @1 B, vl oflH HI2 YUl HINe2 A\t uia
Sds16401 & otHa1g Q] 1AW €120, WRAUL HINe2 Utr[d «il Gualal
52,

OR

Q.2

(@)

List disadvantages of fixed beam.

03

U2

()

(6525 6{lHsll ARS1AE IRl ALEL 241U,

03

(b)

Draw p and p’ diagram for fixed beam carrying w kN/m as UDL
over entire having span L meter.

04

(A1)

A5 L Hle: et g1ddl (5525 6lH uR dsil Yyl dodief ux w
(5.4 /] ol UH[AdRd HIR dldldl eld dl w1 (555 o]y Ul p
sl 2 3Ls[d eRl.

oY

(©)

A fixed beam of 3.5 m span carries UDL of 18 kN/m over its entire
span. Find fixed end moments & Draw S.F. & B.M. diagram. Use
area moment method.

07

(5)

A5 3.4 Hl22 Aol tRlddl (5528 flH UR defl Yyl dedlef u 1¢
(53] oll YHlAdRA @R @ald)l €A dl 4L ofly HI2 ¥ule
HINe2 QD) A sdedtin & otHsty 3l 1AW €120, WRYUL HINe2
yer [d «1l GU1L 531,

09

Q.3

()

Summarize factors affecting on stiffness of beam.

03

U3

()

of|Hefl 225U U AU Sctl URM0el] U101 1YL

o3

(b)

A continuous beam ABC is fixed at end A & end C and simply
supported at mid support B. AB =4 m, BC = 6 m. A point load of 40
KN is acting at centre of span AB and 20 kN/m udl acting over entire
span of BC. For span AB flexural rigidity is El and for span BC it is
2EI. Find fixed end moments and Distribution Factor. Use moment
distribution method

04

(“)

A5 4012l of]H ABC o1l BSLA & BSL C (655 & ua 25l B Alel 2d
2594 8. AB=¥ H1. Ual Bc= € HL . 2101l AB il HeyH| ¥o (5.,
ol (6{gMIR WA BC ol uHA UM R0 (5.4 dH[AddRd IR
@13l 8. L0l AB HL2 EI sl L1 BC HI 2E1 HEL |, 31 6]y H[2
(5535 yUle HlAse wA (SRewyelst 3522 ddl HlA
[SR2u2lel yer[d «1l GU1L 530,
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(©)

Carry out Moment Distribution & obtain final moments and Draw
B.M. diagram for Q.3 (b). Use moment distribution method

07

(5)

U813 (64) HIS HlRe2 (S[Reuylel & vildH HIN2) Auid] «iHsyQl
1AW 121, H1Ae2 [SR2uYQ1e ytr[d «il Gl 2.

09

OR

Q.3

(@)

Define carry over factor, carry over moment and distribution factor.

03

U3

()

531 wldR 552, 531 wldR Hldee wa [SRRuyeed $522
(v LRl 3.

03

(b)

Find fixed end moments and Distribution Factor for portal frame as
shown in Fig 1. Take El = constant & Use moment distribution
method

04

(A1)

Is(d-1 Ui s2ldd led FH HE2 (555 UUle HlHe2 uiq
[SR2uyRlel 5522 QlH)l. EI=3UN €l wa {2 [SR2uyQls
yer [d «1] GU1DL 3.

oY

(©)

Carry out Moment Distribution, obtain final moments and Draw
B.M. diagram for portal frame as shown in Fig 1. Take El = constant
& Use moment distribution method

07




(5)

15(d-1 Ui e2ulda Uled FH Ul H1ee [SRRwQlst & vildH
N2l Aadl oHayel widuW Rl B=wya gl Hde
[SR2u2lel yer[d «1l GU)L 53).

Q.4

(@)

Define limit of eccentricity. Write formula for maximum and
minimum stress for a rectangular column section subjected to
Eccentric load.

03

ULy

()

Gdetdleil s& AlVALRIA 5. GUARY 1d®H GUR Glwd IR
Q13 IR HedH Wl sYoidH Ulde{0ll o1l YAl quil.

03

(b)

State and explain formula of total weight of dam, total water pressure
on dam and maximum & minimum pressure at base of dam.

04

@)

SYsi 6 dogel, SH UR UIRle] §6 €618l o SHeil UIAIH] HedH
ol GeiH £ 1Rlell 37 ¥RLLd] Wl M.

oy

(©)

A circular column 375 mm in diameter carries a load of 525 kN at an
eccentricity of 95 mm. Calculate maximum and minimum stresses of
column and draw stress distribution diagram.

07

(5)

39U H1Hl el NALSR xdel U HIH «ll G3edladl U 525
(5.5, oll ®IR dsel $2 8. SlaHeil HetH M dgdH Uldw <]
RId3] 521 A Uldw [SRRuYQIA #1AW R,

09

OR

Q.4

()

Define Core. Draw core for solid circular and hollow circular cross
section.

03

Uy

()

$1 of| U LuRl] AU, el NS el YLEL IN0LLSIR ALSDE HI
[ARRARI

o3

(b)

State and explain stability conditions for a Retaining wall.

04

)

80 [ed1d 412 [Ra1Rd Lol 1) %QlId).

oY

(©)

A concrete dam of rectangular section is 14.5 m high, 5 m wide,
contains water up to a height of 12.5 m. Find maximum and
minimum stresses at base. Take weight of concrete as 25 kN/m® &
density of water 10 kN/m?®.

07

(5)

slseell Ws doplRY 34 13U Hl. GRIL, U HL uloll 8. BUi .Y
Yl ol GluLe el ulgll 8. dl detl Wikl U dldldl HedH 3
YoldH Uldwonl 2. sisesil deidl 25 (5.0 413 e Ui«
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09

Q5

()

Write equations to find principal stresses and location of principal
planes.

03

Uy

()

YU Ul wal Yud YUdEle] ellel 2lledl Hieall A4H{lsW0
quil

o3

(b)

An element is subjected to a state of simple shear of 100 N/mm?.
Find out normal, shear and resultant stress on a plane inclined at 60°
with longitudinal axis of element. Use analytical method.

04

()

A5 uglel UR 100 f HIH12 o] sdeieinn |19 8. vl uglel «f] doy
e A €0° ol WRI eilddl HHdE U dul Yldwo. sdst
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An elastic material is subjected to two direct stress intensities of 170
N/mm? and 85 N/mm? both tensile at right angles to each other. If
major principal stress is limited to 204 N/mm? compressive, find the
value of shearing stress that can be applied to the material. Use
analytical method.

07

(5)
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o M2 Wal U RAHIR ofl dladiell 419 8. ) Hlel Yu
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Ulduasil (5Hd 0% < A{IHIR elo Uldune]] addl «f el dl 241
uelel U @laldl Sdet Uldwoefl (SHd a1 ldI]edl 2deil 2k,

OR

Q5 (&) | Write in brief about angle of obliquity and complementary shear | 03
stress.
sy | () | vdlolsy2lell Wall W Ys sdet Ulduo (A9l (& dull 03
(b) | Solve above problem Q.5 (b) by Mohr’s circle (graphical) method. 04
(W) | GURAS UL Y (W) ol HleR ddul (ALls5e) el Al oY
(c) | A piece of material is subjected to a tensile stress of 72 N/'mm? and | 07
compressive stress of 27 N/mm? at right angles to each other. It also
carries a shear stress of 19 N/mm2 Calculate major & minor
principal stresses, maximum shear stress, angle of major principal
plane with vertical plane and angle of minor principal plane with
vertical plane Use analytical method.
(5) | uelelell s 2551 UR As oflwad dud Adl A Uldwol), 9| o9

) A2 ARl Uldw i wa 29 AU elod Ulden €13 B, dell
GUR 9¢ MR of sdet Uldwa uel @13 8. ARLd]sfl el
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A8 Y12l 5191 wa Ged YU A1 wlleil 51Ql+{] A7 52N,
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