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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Summer-2025

Subject Code: 4360609

Subject Name: Advance Design of Structures

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Use of 1S:800, 1S:456, SP (6), SP(16) is permitted.
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Describe necessity of doubly R. C. beam.
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016l 2412 2l o{lH<l sr3(R21d1 AL 521
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(b)

Explain doubly R.C. beam with figure.
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A rectangular simply supported beam 250mm x 600mm is to resist factored
moment of 250kN.m. The effective cover is 50mm on both sides. Calculate
no of bars & diameters of bars in tension and compression reinforcement.
Take M-20 grade for concrete & Fe 415 grade for steel.
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250mm x 600mm <l vi5 deizd AUlel Zld 2544 oflH 250kN.m <l 3528 HiH-2
A 52 69, Oied 6115y 50MM < 2AA25125 592 69, 28l (dLBL) iel 513U (2164) Hi
A0l 2oL vt ARl Al LRI si5l2 HIZ M-20 214 2214 Hi2 Fedl5 U8
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Calculate limiting moment of resistance of simply supported T-beam section
from the following data:

Depth of flange = 100mm

Width of rib = 230mm

Effective span = 7m

Effective depth of beam = 510mm

M-20 grade concrete & Fe 415 steel grade.

07

)

{12 20U (ol wzel 2] oflne (@l Zlol Hidez 25 wilzaeu, (249214 4 L6,
sesy il Gle1 = 100mm

a0t (o)l usions = 230mm

21425125 LI = 7m

oill v1uz5125 Gl = 510mm

5ie5l2 A M-20 21 2214 U3 Fe 415.
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Draw a sketch of plan and section of a one way continuous slab.
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e, 1UI0L 2AGAL Wl DAl A58, Ll 259, EIR1.
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Draw & indicate each part of stress & strain diagram for T-beam.
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Calculate bending moment for one way continuous slab having three equal
span of 4m effective each with following data:

-Imposed load = 4 kN/m?

-Floor finishing = 1 kKN/m?

-M-20 grade concrete & Fe 415 steel grade.

-yf=15

-Refer figure 1
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{12 iU Hilgdl Horot 4m <l 20425125 0L ULUAL AU AL0U Aol A HUT0L LA UR
AHAL <{l AL 3.

~HFUI QU2 = 4 KN/m?

-5al2 §lla = 1 kN/m?

-M-20 g 51512 Hi2 21, Fe 415 g 22la Hiz

-yf=15

-215(d 1 syl
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Explain necessity for designing continuous slab.
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011 a0t £l s2all sx3(R21d uHMA,
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(b)

An RCC T-beam having following dimensions:
saisy <l GlslsS = 100mm

5oy <l usias = 900mm

a1, «{l uslous = 250mm

242425125 G418 = 550mm

Ast = 4nos of 25mm diameter bar

sl5l2 <l A = M-20

2214 1 ¢ = Fe-415

Examine position of neutral axis.

04

()

25 21141 2] ofl AL Hu {12 Hoyo €9
Depth of flange = 100mm

Width of flange = 900mm

Width of web = 250mm

Effective depth = 550mm

Ast = 4nos of 25mm diameter bar
Grade of concrete = M-20

Grade of steel = Fe-415

A2 V8L < 2214 AUl

oY
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Calculate main & distribution steel for one way continuous slab having three
equal effective span of 3.5m each with following data.

-d =150mm & D = 175mm

-Effective span = 3500mm

-factored DL & factored LL= 8.1 KN/m & 7.5 KN/m respectively

-BMatE & G =17.45kN.m

-BM at B & C =-20.13 kN.m

-BM at F = 13.85 kN.m

-Use M20, Fe 415

-Refer figure 2
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{12 wiua Hiladl 4oror 3.5m <l 21425125 SBL UUAL AUAL AW Al 9 AL 260
H12 Hel 21l fledloqad 22ladl auaidzl s2i.

-d = 150mm & D = 175mm

-21425125 2001, = 3500mm
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-5528 Hd Vi 5523 DAAMIZ = vi45H 8.1kN/m 244 7.5kN/m
-BMatE & G=17.45kN.m

-BM at B & C =-20.13 kN.m

-BM at F =13.85 kN.m

- M-20 93 51512 HI2 2 Fe 415 38 22ld |2,

- 2A15(d 2 syl
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Define column, strut & axially loaded column.
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(b)

Represent sketches of column end conditions.
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Determine the following sections compact or semi compact.
-ISHB 400 @ 77.4 kg/m.
-ISHB 200 @ 37.3 kg/m

07

©)

(1A sypIAE 292 513 U2 w124l HH] 513U52 69 d sl 53,
-ISHB 400 @ 77.4 kg/m.
-ISHB 200 @ 37.3 kg/m
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Tell shapes of compression members with figure.
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(b)

Indicate formula of column end conditions.
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Compute slenderness ratio and section compact or semi compact for
following data:

-Section = single ISA 100 x 100 x 8 mm @ 12.1kg/m

-length of member = 2.5m

-Ends of member = Hinge

-fy = 250MPa.
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A2 vud Hiledl w2 2aeszd 2200 2 2AL869% 513452 2L AH] S13Us2 9 Al
SRR

-2{13¢9% = single ISA 100 x 100 x 8 mm @ 12.1kg/m

Qo2 | donls = 2.5m

4042 AL 981 = [oy (Mlomdla)

-fy = 250MPa.
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List out sections used as purlin.
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U[A A2ls AUl 20398<4] HIEL o11Al.
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(b)

Indicate various failure modes of hot rolled beams.

04

(")

Hot rolled o{lH<l 5521 (4[5 Us12L 124,
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Design angle purlin for roof truss from the following data.
1) effective span of purlin =4 m

2) design load = 8kN/m

3) slope of truss = 25°

4) fy = 250MPa

5) Purlin continuous over more than 3 supports.
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(5 | el Hiledl yorot 35 224 Hi2 vioe udl <l o 520, 09
1) ueld Al 21uz5125 9000 =4 m
2) oAl &z = 8kN/m
3) za Al zlo = 25°
4) fy = 250MPa
5) 8L 52l 4512 212 U] Ul Add 9.
OR
Q.4 | (@ | List out load acting on purlin. 03
wield | (20 | u[dd Gur dloldl MLl 21El stdlal, 03
(b) | llustrate plan and section of slab base foundation. 04
() | 2@ot 6104 51Bed2el <Ll Lellel el U52UA 22lAl, ¥
(©) | Distinguish between angle purlin & tubular purlin. 07
) | i udld 214 240292 ueld 422 dslad 5. 9
Q5 | (& | Describe tension members used in steel structures. 03
WS | () | 22]deAl HINWIHL AURLAL ARUY H¥01RI, Al 52, 03
(b) | Explain various forms of tension members with figure. 04
() | 20l H3oRAL (08 24341 2U5(A 412 AHMAlL o
(© | A tension member consists of two angles 90 x 90 x 8 mm bolted to 10mm | 07
gusset, on either side of gusset plate using single raw of bolts and tack
bolted. Determine number of bolts required for connections.
(®) | 2egiel {3642 HI 90 X 90 X 8 mm <{l 6L i 10mm <l a4z vaz &l syigieL Hr1a 69, | °°
AU2 W2l ol 61loy UR 25 611E2 VAl Bis 6f AL Hi OUEZ 552 69, dl 5594 HI2
5241 olle2<l 6432 e d 2L,
OR
Q.5 | (8 | List out types of column bases in foundation. 03
WELS | (20 | 51Ged2l Ui SIAH, 61 <AL UsIRIAL 41E] oteidl, 03
(b) | Describe design steps of tension member. 04
() | 2enid o1l (30816t Al 2214 (HEL2A) < ARl 521 ¥
(© | Design a tension member to carry a factored load of 230kN. Use single | 07
unequal angle with 4mm fillet weld for connection to gusset plate. Length of
member is 3m.
Take fy = 250MPa and fu = 410MPa.
(%) | 230KN 5523 @lg Aol 52 BAL 22l HroA2 «{l A1 521, [[ara viddsad e al, | 9
AU2 12 HIA 545U HIZ 4mm gldz des 52l HoRdl doud 3m aaul fy =
250MPa i< fu = 410MPa dl.
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