Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4360601 Date: 19-11-2024
Subject Name: Design of Structures
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. 1S-456:2000, 1S-800:2700, 1S-875 part 1,2,3 SP-6 and SP-16 are permitted and any version
of above listed IS code are permitted.
Marks
Q.1 | (@ | state the difference between Singly R. C. and Doubly R. C. Beam. 03
UL | () | RidE]l R. C. WA swWdl R. C. o{lH 9] dsldd waLld). 03
(b) Define Limit state of collapse and Limit state of serviceability in Flexure. Also calculate Tensile 04
strength & Modulus of Elasticity for concrete grade M-30.
(©) | [AMHe e ¥g slaw A (e e s dldl(M@e] cuvalfd 5. sllse As M-30 | o
HI2 2oM184 2ot el Rel[delusdlell HISYE ¥l ULl deLdzl 530,
©) Design a singly reinforced rectangular beam for the factored moment 140 KNm. Use Fe-415 steel 07
and concrete M-20. Consider Width to Depth ratio for the beam as 0.6.
(5) | ¥525 HlAe2 140 kNm HI2 Rididl 3818125 duwdlRY olld [SALoel 5. Fe-415 @]d A | o9
sl(s2 M-20 <1l Gualal s2). ofld U2 uelaieell Glsieetl QN4 0.6 dl AdIUI dl.
OR
© Asingly R. C. beam has effective dimension 230 mm X 380 mm. It is reinforced with 4 nos. — 16 07
mm dia. of Fe-415. Find out Moment of resistance of beam. Use concrete grade M-20.
Us Rl R. C. oflds) WAWSIRS URHILL 230 mm X 380 mm 8. d Fe-415 <l 16 HlMl | o9
(5) | ARell 4 o2l AlNAL gIRLIWASIRS 8. o{lHe(l M1z ws 32 2ld). sl(52 AS M-20
ol GulL 5.
Q.2 | (8 | Explain Effective Depth and Lever Arm for a Singly Reinforced Beam with neat sketch. 03
USLR | (1) | ¥US U AR RidE] 9618125 oflH HI2 WUSIRS BISIE e [@dR w1 uud). 03
(b) | State the difference between One Way and Two way Slab. 04
(01) | del d wal 2 d @ dRel] dsldd QL. 0¥
© Design a simply supported one way slab for an effective span 3.2 m, to carry total factored load 07
10 kN/m?.Use M-20 concrete and Fe-415 Steel. Check for cracking only. Sketch reinforcement
details.
© | & 35225 @S 10 kN/m? disl 5L HI2 HUSRS dedlo 3.2 HleR IR A€l Ad 2sdd del- | ©9
QA0 [SHhLeet 521 M-20 Sl(52 el Fe-415 ldell GUALIL L. HIA FS10L HI2 dull.
A1l ([Aard) etiadl 3as #isld €120,
OR
Q.2 (@) | state the difference between Under Reinforced section and Over Reinforced Section. 03
sl | () | 2SR Roe15128 As2lel el B1d2 Ree1S1S As2Uet ARl dslad osLId). 03
(b) | Draw reinforcement detail for One Way continuous Slab. 04
(W) | del-d 52l Au Yl U1l [ard) €lR). oY
© Design a simply supported two way slab for 2.8 m X 3.8 m clear span supported on 230 mm thick 07
walls on all four sides. Assume Live Load of 3.5 kN/m? and Floor Finish of 0.8 kN/m2. Use M-20
concrete and Fe-415 Steel. Corners are not held down. Check for cracking only. Sketch
reinforcement details.




2.8'm X 3.8 m sy Alel 412 Alel Id 25d4 2-d @G [SHIO 5. B URY G U

09
) 230 H1Mlefl [eale U2 25Ad 8. 3.5 kN/m?ll dledd dlS 4al 0.8 kN/m?ll §al2 (5[121 IR\
M-20 §l(s2 e Fe-415 leetl GUALIL 53). WRIRAL of1A Awd 1M widdl «iefl. HiA 3511
UL dull. A[ledl [drd) eQliadl Yes uisld €12,
Q3 (@) | What are the IS criteria for Longitudinal bars in column. 03
usl3 | () | stauui dleofley(see ol Ui IS HIULS alidl. 03
(b) Explain “Development Length” in brief. 04
(W) | dlEHUD “Sadquiee Goile” Yuedl. oY
© Design an axially loaded short column having size 450 mm X 450 mm for a service load of 1600 07
kN. Use M-20 grade of concrete and Fe-415 Grade of steel.
® 1600 kN «il A(dd €lS HI2 450 mm X 450 mm HIU "2ldd) wefla 31d dls add 25| slau 08
[S18el 5. sl($2 HI M-20 AS e 22]d HIS Fe-415 ASell UL 530,
OR
Q3 (8 | Where critical section for BM, One Way Shear, and Two way shear is taken in Footing? 03
Ust.3 | () | §[2oHi BM, del-d 2fluR wa g-d lu Hi2 [s[2sa AsRuet sl QaliHi w419 87 03
(b) Explain “Types of cracks” in brief. 04
(W) | dlEHUL “[dRLSlel USRL” dHesdl. oy
Design a square footing for an isolated column 450 mm X 450 mm size carrying an axial load of
© 1200 kN. Safe bearing capacity of soil is 180 kN/m?. Use M-20 grade of concrete and Fe-415 07
Grade of steel. Check for shear is not required. Draw neat Sketch.
& | 129 kN il 2efld ®IRaA d&st 5l 450 mm X 450 mm HIUsil HI©U1ASS STEH U1 AU
§[21 (S50t 51 HIElefl Yed AR &l 180 kN/m? 8. sl[s2 HI2 M-20 AS WA 1A | 09
Y[2 Fe-415 ASell GUAIAL 520, 21U HI2 AS %3 1efl. Yes 35y €2,
Q.4 | (8 | Explain EPP and IPP with Sketch. 03
usLy | () | 2115(d €1l EPP 24 IPP ot 03
(b) Write the advantages and disadvantages of Steel Structure. 04
(W) | ¥Nd R &AL SlULL WA A§IUEL UL, oY
Two plates of 8 mm and 12 mm are connected by a single bolted lap joint to resist design tensile 07
©) load of 110 kN. Design Lap joint using M-16 bolt of grade 4.6 and assume fu of plate as 410 MPa.
& | &mm el 12 mm «{l & W2l 110 kN <ll [Sp318el 18 ElSell UldsIR sl HIS s
Wle2s Ay e GIRL S V. AS 4.6 <1l M-16 6{lesll GUALIL 53] QU A2 (SPHLost | 09
53] W W@edll f, A 410 MPa dil3 4R\
OR
Q.4 (@) | Draw a steel roof truss & show its components. 03
wsLy | (1) | ldef 28 24 €121 W deil gesl wdldl, 03
(b) List hot rolled steel sections used in practice. 04
(W) | quriRMi Adldl €l 65 w4 AsAdlofl YA cstidl. oY
Design a suitable fillet weld to connect a tie plate 75 mm X 10 mm to a 12 mm thick gusset plate. 07
© The plate is subjected to tensile load of 160 kN. Assume shop welding and Fe-410.
219162 75 mm X 10 mm « 12 mm 21S] a2 we 1 lsal Hie A1y slae des [Saleel
(5) a 09
530 W2 160 kN oll dIQIeLR Heel 52 8. 20y des[aL e Fe-410 HRL
Q.5 (@) | state the advantages and disadvantages of Bolted Connections. 03
USLY | () | olle2S saASedell lUEl ol AR§IUEL QL. 03
b A singly RC beam is subjected to factored SF of 200 kN. The effective size of beam is 230 mm X
(®) 450 mm. The beam is reinforced with 4-16 mm dia., Fe-415 steel in tension. Find spacing of 2 04
Legged — 8 mm dia., Fe-415 grade vertical stirrups. Use M-25 grade of concrete.
(@) | ¥s (el RC 6flH 200 kN il 5525 SF ol dgel 3 8. 6{lHe] AR5 HIU 230 mm X 450
mm 8. 6{lHal Fe-415 ASell, 4 i3l - 16 HIH] culYell U[OUL GIR1 2oRUAHI V1515 s M ox
194 Q. dl 241 6flH HI2 Fe-415 Aseil 2 @25 — 8 {1 e lsfl, d[E 56 WN2Wsf vidR 20l
sl(seell M-25 Asell Ul $31.
Calculate DL and LL per panel point for a steel roof truss with the help of following data.
© 1) The purlin supports 1.25 mm thick class — Il type Gl Sheet.
2) Spacing of truss =3.2 m 07
3) Span and rise of truss = 12 m and 3 m respectively.
4) No. of purlins including ridge and eaves = 10 Nos.
) olAel S2lefl Heeell 2e g 24 HI2 Uedd Ulge2 €16 DL el LL «fl 2181d3] 5.
1) Ufdel 1.25 mm 213|561 - 11 UsiRell GI 2flea AUlE 52 D). 09

2) 2¥qf ¥idr = 3.2 Hler




3) Wl A 2Yell ABPS = sy 12 1|22 wal 3 Y22
4) 116l (ridge) o e AUled Uldstel Auul = 10 «21,

OR

Q.5 () | state the advantages and disadvantages of Welded Connections. 03
USLY | (W) | dESS saAsledell slel ol AR§lUEL ALl 03
(b) Calculate Lap Length in compression for 25 mm diameter bars. Consider grade of steel as Fe-500 04

and Grade of concrete as M-25.

(@) | 25 HlHl culell dlndl Ui sl QU Qeelef] eIz 52U, @ldell ASe Fe-500 el
sl8leetl AsA M-25 d3 dLaLdui €L, o8
Calculate Wind Load per panel point for a steel roof truss located at BHUJ with the help of

© following data.

1) Spacing of truss & Height of truss above G.L = 3.2 m & 20 m respectively.
2) Span and rise of truss = 12 m and 3 m respectively.
3) Length of Shed =30 m 07
4) No. of purlins including ridge and eaves = 10 Nos.
5) Probable Life of structure = 25 years
6) Terrain Category & Topography = Category — Il and slope less than 3°
7) Opening of Building = 40 % of wall area.
) oﬂlilm Selefl Heeell oo vid Reld 2ld 2§ 24 Ul Usid Ulee? €16 [dos dlsel 2 ld?]
5.
1) 2] 2idR wA G.Le 2sfl GIULES = wsfs 3.2 {12 24 20 Hler.
2) 2¥etl AL Al BB = WaisH 12 122 wa 3 HleR
3) Asell dol = 30 HleR 09
4) Ml (ridge) ¥ v Al&d Uldstef] 2qul = 10 «ia1.
5) 225U Aei[cdd w1y = 25 QY
6) M2l 323131 W 21U1ALS] = T2 — 11 el 3l 3° 5L L)
7) Usleini U[21= (edldetl A§0ell 40%.




