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GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Code: 41046305

Diploma Architecture — SEMESTER - 4 — EXAMINATION — Summer-2025

Subject Name: Structure

Time: 10:30 AM TO 01:00 PM

Instructions:

Date: 15-05-2025

Total Marks: 70

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) | How do the concepts of Centroid and Center of Gravity differ from one another? 03
UL | () | Astdeg wa At Bore] [Aeildet i) W soflaell 3dl Ild 44621 us 87 03
(b) | State which of the following quantities are Vector quantities and Scalar quantities. 04
1) Area 3) Acceleration 5) Force 7) Mass
2) Temperature 4) Speed 6) Pressure 8) Density
() | «(lAst Hiell 50 2020l Alel A0 WA (el A0 B d wLIdl oY
1) 8359 3) uadal 5) Wul 7) £
2) dludls 4) $HsU 6) Uyl 8) Eeldl
(c) | Find out the centroid for the figure — 1. 07
(5) | wisld-auie2ldd dsdle &A3er 2. 09
OR
(c) | Find out the centroid for the figure — 2. 07
(5) | wisla-2 Hi eldd dsdle] astdeg, 204l 09
Q2 (a) | What are the various types of beams? Explain them with clear sketches. 03
sl | () | oiluetl (alay usiz sul 8?2 Yus wisld A18 dua AUzl 03
(b) | Find the support reactions of the beam shown in figure-3. 04
(o) | 2sld-3ui e21(Ad oiluefl 2sieil uldlsa1 2. oY
(c) | Draw S.F. and B.M. diagram for the beam shown in figure-5. 07
(5) | 2usld-uni e2idd ol U2 SF. 21 B.M. SIUIAM 13, 09
OR
Q.2 (a) | Describe the different types of supports and loads, along with clear sketches for illustration. 03
USLR | () | qRid M2 2ur dis(d A1 (aldy usirell 25100 Aal 1Re] dRlel 53). 03
(b) | Find the support reaction of the beam shown in figure-4. 04
() | vsld-vui eidd oflueil 2sieil uldlsul 20, oY
(c) | Draw S.F. and B.M. diagram for the beam shown in figure-6. 07
(5) | visla-enie2AlQd ol HIR S.F. A B.M. SIUIAM €. 09
Q3 (a) | What are the conditions for equilibrium? Explain in detail. 03
usl3 | () | uHdldet Hie{l 2l g 82 [AdlddIR yHostel. 03
(b) | What is pre-tensioning in concrete? Provide a detailed explanation. 04
() | sllseuivl-2021(s1 f 82 [Adldd i ALl A1) oY
(c) | Draw plan and section, showing reinforcement details for a two-way simply supported slab. 07
(5) | 2-4 Reudl A2s @ 12 ALl [Go1d) ellddl Wist 2 Aselel 13, 09
OR
Q3 (a) | List the components of a structure and illustrate them with a neat sketch. 03
USL3 | () | Hlau el g s)efl L€l slatid] 24l dHel Yus w1s[d U1e v, 03




(b) | What is post-tensioning in concrete? Provide a detailed explanation. 04

() | slseuiule-2oR1(e1d1 ] 87 ([Adldd IR AMYA] 241Ul oY
Draw plan and section showing reinforcement details for a rectangular RCC column and isolated

© pad footing. 07

» As duARYU RCC S4H Aa u1BlARs Us (el ule Aol (daldl ellddl Wiet ual | o
RN EARE

Q4 (a) | Define Stress, Strain and Elasticity Constant. 03
UsLY | () | Uldea, ([AsiR wa ReldeUsAL MYN IS cdluALR—d 520, 03

(b) | An R.C.C. column of 380 mm diameter is having 6 nos. of 32 mm diameter reinforcing bars. The
column is subjected to an axial compressive force of 1500 kN. Find the stresses produced in the 04
bars and concrete. Take modular ratio Es/Ec = 15.

(W) | 380 HIHl culetl 2R HLAL slanui 32 HHl culell € Al ydal 8. s1aH U oo (5.2, o
WY el oo @UISAIME M1A 8. U[AUL 14 siseHi Gaust Udi Uldo ld) HISYER | oy
U910\ Es/Ec = 94 €.

(c) | A Steel Beam is connected to a steel Column with Welded connection. Draw neat sketch of the 07
joint detail.

(5) | 9524 oflH ABs saAseleiel]l :Wld slay U1 \s1Ad B, Udd Floeesil [dold eallddl 3es 00
WY el

OR
Q.4 (@) Explain Hooke’s Law and derive the expression for 8L = PL/AE. 03
gLy | (1) | e5ell [AAuH AHd] el 5L = PL/AE Yzt dIRdl. 03

(b) | An RCC Column is having 300 mm x 300 mm cross section and 4 No of bars of 20 mm diameter
are placed at corners of the column. Find the total load carried by the column if the modular ratio is 04
20 and the tensile strength of the concrete is 12 N/mm?.

(1) | 300 HHl x 300 H|H] u115B¢ HAddl MR AULYL Sletetl Wl UR 20 {1l st ¥ A0l
Hal 8. ol HIsyeR RN 0 daul slsleri Gaust dqg didl uldeo R o Al eld dl slad | oy
SRl des Udl §6 @R 1),

(c) | Enlist and draw neat sketches of rolled steel sections used in beams and columns. 07

(8) | oild wa slaHui duRldlR1es 21d As2Usteil ALE] elotlc] W YES 35U €3\, 09

Q.5 (@) | A bar of 25 mm x 25 mm cross section and 1.8 m long is subjected to an axial pull of 12.5 kN. If 03
the length of the rod is increased by 0.18 mm, find the modulus of elasticity.
gL | () | s U x u HlH] 14158e wa 9.¢ Hl dudle wRiddl AlNUL UR U (5., o 1le
dlla @il 8. %l Al doileui oa¢ HHl ol qulRl adl €l dl Reufdeuusdl Hiuis | o3
208,

(b) | Find the change in Length of a bar shown in figure — 7. Take E = 2 x 105 N/mm2. 04

(W) | w1sd-oui Wdldd Al Ule] delgui dd) 3512 1L E = 2 x 104 N/mmz €. oY

() | A 25 mlong, 25 mm @ steel rod is subjected to an axial tension of 150 KN. If the modulus of
elasticity and Poisson's ratio are 200 GPa and 0.25 respectively, find the change in each 07
measurement and volume.

(5) | 24 Hl dinl, U UL @ <l @detl AL UR o [5.Ys) wleA dlRia |19l 8. %)
Ret(dRAUSAL HIUDS wa U1DRlel ARIHR MaisH 200 GPa el 0.4 ElU dl UAS HIuHi dall | 09
seHiAdl 3812 2Lk,

OR
Q.5 (@) | A mild steel baris 1.4 mlong and 12 mm in diameter is subjected to an axial pull of 90 kN. Find the 03
stress, strain and Final Length. Take E = 2 x 10° N/mm?.
USLU | () | Yg Uldiestl s Alnd] 9.3 Ul diod] 24 92 1] cdiell 8. el UR o (5.3 o wi[eld dlQio
. . 03
d13] 8, dl R, 28l v vi[dH dui1e L) E = 2 x Jou ) /{1l €,
Find the change in Length of a bar shown in figure -8. Take E = 2 x 10° N/mm-. 04

(b) | Find the change i h of a bar shown in fi k 5 N/mm?

(W) | wisld-cHi wdldd d[O 1l dolgui ad) 32512 21H). E = 2 x 104 N/mmr 4l. oY

(c) | Asteel bar 600 mm long, 20 mm wide and 10 mm thick is subjected to an axial tension of 50 kN. If
E = 2 x 10° N/mm? and Poisson's ratio is 0.35, find the change in length, change in width, change in 07
thickness and change in VVolume of the bar.

(5) | goo Yl diul, 20 Ul usloil sl d0 {1l SI HRlddl Rldell W UlNUL UR Yo (5.0Y]

V(e dIRIHN |13l 8. %) E = 2 x 304 N/mmraal Ulslel QIR 0.3U &l dl A[lefl dolle, | 09

UElLy, 21SLE Wl s el 32502 Ul
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