Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ARCHITECTURE - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 41046305 Date: 19-11-2025
Subject Name: Structure

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

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.

6. Draw the question paper in English and Gujarati Both languages.

Marks
Q1 Attempt any 7 questions. SIEURI © UHall ¥U10f A, 14
(i)  State the difference between Scalar and Vector Quantities. 02
() 2kl Vol 4[N (2] 9l dgldd sLIdl. o
(i) Give SI Units for the following quantities: 02
|1) Weight |2) Temperature |3)Velocity |4) Power |
(i) oflRdoll YU HI2 ST ASH] AU o
1) goyol 2) diuaiiol 13) Ao 4) 215d |
(iii) Enlist different types of supports and loads. 02
(iii) €| Y€l USIRoll 28141 A&l &Rall A1€] Glatidl. oR
(iv) Enlist fundamental units and derived units. 02
(iv) yaeld AsH] VHal Ycu AAsHlofl A1E€] clatidl. o]
(V) Enlist various fundamental SI quantities and their units. 02
(V) (A yaoid SIRAMA deil detl AsH1ofl 1€ i, o]
(vi) Define Force and Moment. 02
(Vi) o101 ol HIAo2al VIR S2. o
(vii) State the conditions of Equilibrium. 02
(vii) 243dldalofl R ¥R, o
(viii) Define Stress and Strain. 02
(viii) Yldoio 240l [AsIRal VAR 3. o]
(ix) Define Elastic Limit and Poisson's Ratio. 02
(ix) Refderusdidl g€ Aol UlgRiol 2RNTR UIvAIRId 2. oR
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Q.2 (a) Differentiate Centroid and Center of Gravity.
(1) 81 Bg q@il ARocd Bg 9 ) dsiad & d xend,

(b) AnR.C.C. column of 300 mm diameter is having 4 nos. of 25 mm diameter

reinforcing bars. The column is subjected to an axial compressive force of 1200 kN.
Find the stresses produced in the bars and concrete. Take modular ratio ES/EC = 15.

(61) 300 aflafl caulRioll 2A4R.2A1.2A1. Slctarati u Hlafl iRiol 3 AUy B. Sid
UR 9200 [8.03. of (2 161 G101 AAISUIHI 41D B. 2A[A=A1 2Aal sif5231 By
di uldoia M. HSYER 2R ES/EC = AU dl.

(¢)  Find out the centroid for the Figure.

[ Omm

10mm

120mm
K
i

10mm

(8) Gurofl 2115/dai €211Ad dsdle) Anidog Mel.
OR

(a) Differentiate axis of symmetry and reference axis.

(1) HHMA 2121 2101 24e0] 221 YAal) dsidd 2414,
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(b) An RCC Column is having 230 mm x 230 mm cross section and 4 No of bars of 16 04
mm diameter are placed at corners of the column. Find the total load carried by the

column if the modular ratio is 20 and the tensile strength of the concrete is 9 N/mm?.

(o) 230 313l x 230 13l 2H1SBE LU 2412.20.20). Sl viERIRA U2 a5 1] 0w
RIHall ¥ A(NA1 Y51 B. % HISYER AJT o A2l sisleal Geus &g diel

UlAoiar ¢ o3y /1R &l ) Sl &IRI Aot Adl §A IR N

(©)  Find out the centroid for the given lamina. 07

E

E

—

—

(N |

{ ]
L 20mm | 190mm _
e

(8) GuRsd 2115MAai e21fdd asdle Aoidog NeN. 09
Q.3 (a) Explain Sagging and Hogging. 03
(1) A50a1 2101 B1f3l01 2AaoCll. 03
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(b) Find the support reaction of the beam shown in figure.

30 kN 40 kN

A
C D
1 m Jm | I'm

(@) Gurell 21is(Qai e21Ac oflatoll 210l LA B NLD.

(¢©) Draw Shear Force and Bending Moment diagram for the beam shown in figure.

15 kN 25 kN/m

N

I'm | I'm N

(8) GuRsd 2H15/Ani €T ofld #I2 S.F. 240l B.M. SIUIAIH €1,
OR

(a) Define shear force and bending moment.

(1) sdat o1 (2N212 9127) 240 cidat YO (RSS9 HINo2)al UIvAIRId S,

Page 4 of 7

04

ok 3

07

09

03

o3



(b) Find the support reaction for the beam shown in figure below. 04

10 kN 20 kN/m

AN

(@) GuRlsd 2115MAai ex1fdd ollatoll 2sioll LA MEN. 0w
(©) Draw S.F. and B.M. diagram for the beam shown in figure. 07
30 kN/m 50 kN
A B

A 45 m 1.Om A
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(s)

Q4 (2)

Q.5

(1)
(b)

(1)

(c)

(s)

(@)

(1)

(b)
(c1)
(©
(s)

(1)

(a)
(1)

(b)

(1)

(b)

N

Guefl H15(dni €x11Ad ofla HI2 S.F. 4al B.M. SIAIAIH €121,

Explain the concept of pre-tensioning in concrete and its significance in improving
structural performance.

sifseai Ul-2021(cio1 W1 el HIOUISIA S142M3] YURUIHI dof HecU AHMd].

A Steel Beam is connected to a steel Column with bolted connection. Draw neat
sketch of the joint detail.

A5 22ld ofld cllces saiseiolel] 22ld sida A18 FisiRjd 8. Mgd Aol ([daid
e1fad JES 23U €.

Draw reinforcement details (Plan and Section) for RCC Square Column and Pad
Footing.

1.2 A1 STAH 240l Us g2 2 2(Au1ef] (A2 (Ldllat Aal As2Ual) EIR1.
OR

Explain the concept of post-tensioning in concrete and its significance in improving
structural performance.

sifseai Ulre-2oRi(civlofl VIIE ol HIOUISIY S172(13] A4 RUIHI dof Hecd
AHendl.

Enlist and draw neat sketch of Rolled Steel Sections used in beam and column.

ol Aol SlaHHI dURId AES 2Ed Asaiall JES 25ofl UIE] Glaild] 2ial E12.
Draw reinforcement details (Plan and Section) for One-Way Simply Supported Slab.
doi-d RAdl AYIEs 2A0 12 21N 1all ([Fa1d) (Lclol Hal AsUal) EIR.

Explain and derive Hooke’s Law to obtain the expression 6L = PL/AE.

L = PL/AE 2 34| HI2 §Soil [ciHol AH919] VHal dRd],
OR

Define Modulus of Elasticity, Bulk Modulus and Modulus of Rigidity.

HIsYAA 18 JARERAE], cies Hisydd al Hisydd 21§ RIFS]Elal cuivuiRia
2.

A mild steel bar is 1.5 m long and 12 mm in diameter is subjected to an axial pull of
80 kN. Find the stress, strain and Final Length. Take E = 2 x 10° N/mm?.

HE UdIEa] AS A1 2. U ] diofl 240l AR 1] RURioll B. Foll UR <o [S.0Y. of

(@AY dIRIHN dIF] 8. 22A, 2280t VHal 2[AH collgf MU E=2 x 10"
cr?g,./a-ﬂ"a-ﬂ;’Z dl.

OR

A bar of 25 mm x 25 mm cross section and 1.8 m long is subjected to an axial pull of
12 kN. If the length of the rod is increased by 0.25 mm, find the modulus of
elasticity.
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(1) s 2uaflefl x U ) 241SVE 2ial 1. ¢ ¥l doligf erIAd AU UR AR B0y, o] 03
A2 dIRIGi dIF) 8. %81 AN 1ol dAlgHi 0.U HIH] ol duIR] &) 81y A
Fei(Ausdl HIuis N4,

(©)  Find the change in Length of a bar shown in figure. Take E =2 x 10° N/mm?. 04

16 mm Diameter

50 kN —— [ — —— = 20kN < |—70kN

|
|
L 200 mm I 300 mm J

(8) Gurofl 2115Qa1i ciciAc 2AIof) cictighi ad) 38R NEN. E= x 104 N/mm?  ©F
dl.

OR

(©)  Find the change in Length of a bar shown in figure. Take E = 2 x 10° N/mm?. 04

16 mm Diameter

10 mm Diameter 10 mm Diameter
80 kN ——— = = }—30kN — F—110kN < |—40kN
450 mm AL 600 mm L 450 mm
(8) Gu2ofl 211531 cictidc 2ARaUIof] coiighi adl FsiR NEN. E= 2 x 20" 0w
N/mm?® dl.
(d) A 2.5mlong, 16 mm @ steel rod is subjected to an axial tension of 90 kN. If the 04

modulus of elasticity and Poisson's ratio are 200 GPa respectively. And if 0.25, find
the change in each measurement and size.

(8) 2.ual ciotl, a5 HlHl @ of 28 clotl 2A4/NU1 U2 €o (5.0Y.of 2=UBA dlRIGiN @A Y. 0F
%1 [RafA@usdl #1uis ol UlgRiel Rl 2Agisd 00 AL 240l 0.4 &1
dl McAS HIUHI A8l SEHI A FSIR AU,

J
OR
(d) A steel bar 450 mm long, 16 mm wide and 8 mm thick is subjected to an axial 04

compression of 30 kN. IfFE =2 x 10° N/mm? and Poisson's ratio is 0.25, find the
change in length, change in width, change in thickness and change in Volume of the
bar.

(S) wuo Nl d@icil, a5 Al uglo wia ¢ Hal ensigf YRiadl 28 doll Ais AU U OF

30 [5.03.0] AU E161610 @IS B. % E =2 x 10" N/mm? 4ol Ulg2uot Jeiici
0.2 8l dl A[AIofl daligf, uglaig, wsief Aol SEHT Ad] $512 N4

L
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