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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4360601 Date: 14-05-2024
Subject Name: Design of Structures
Time: 10:30 AM TO 01:00 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 programmable & Communication aids are strictly prohibited.

5. Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

7. Use of I.S: 456-2000, SP-16, IS: 800-2007, SP-6 and 1S:875 part 1 to 3 are permitted

Marks

Q1 (@) | State the requirements of minimum and maximum reinforcement in beam. 03
Wil | ) | oflHHi dedH vel HedH ReeslNeeed] e RUld] %Blidl. °3

(b) | Explain the under reinforced, balanced and over reinforced section with diagram. 04

@) | u1gld U WS IVelslUS, AAeUS W ildR I945ldS AsAel | ¥
UHodl,

(©) | Asimply supported beam 230 x 550 mm effective is reinforced with 4-16¢. Find the total 07
load carried by the beam if span is 5.0 m. Use M-20 and Fe-415. Also determine
development length.

©® | 41l d 25A6) 614 230 x 550 mm WUWSIRS 4-16¢p UL RYBIUS | ©9
8. %] Wl 5.0 m Sl dl 6ilH GIRIL d&ol 5AMi W1dd §6 HIR LAl
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OR

(¢) | Design a singly R.C. beam with effective depth equal to twice the width of the beam to 07
resist a factored moment 120 kNm. Use M-20 and Fe-415 and find the development
length.

(5 | 120 kNm il 5525 Aeslol HINe2 HIR RIdIE] 281514 S oflHell [Spieet | oo
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Q.2 (@) | State the requirements of reinforcement for slab. 03
us2 | ) [ Qo Y2 ReeslNeesil weRuld) slldl 03

(b) | Differentiate one way and two-way slab. 04

@ | doi-d W 2-d AW g dsldd U, o¥

(c) | Design a simply supported slab on 300 mm wide brick masonry for a clear room size 3 m 07
x 8 m. Take live load as 3 kN/m? and floor finish as 0.75 kN/m?2. Use material grades M-

20 and Fe-415. Check your design for limit state of serviceability.

(8 |3 mx8m ell [S8U2 eHell 5¢ HI2 300 HIH] Uslull el YQdR U | ©9
UlEl d 2sdd W@ued]l [SHLBe 52U, alod dlS 3 kN/m? el §elR
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OR
Q.2 (@ | How the cracking of concrete is controlled in slabs? State 1.S. provisions for the same. 03
uaz | e | o Yle slfse 3(500e 3dl 2la (=8 saiml 241d 87 dell 12 15| ©3

ofl 1ol LESu) qul.,




(b) | State the design steps for cantilever slab. 04
@ | 52l[qdR 1@n HI2 ol [S5L8el 2 qul. oY
(c) | Design a simply supported two-way slab of 3 m x 4 m clear span supported on 300 mm 07
thick walls on all the four sides. Assume live load 4 kN/m? and floor finish 0.5 kN/m?2,
Use M-20 concrete and Fe-250 steel. Corners are not held down. Check your design for
cracking and deflection.
(5 | IR w1gall U 300 HIHl Sl (edlel U MR 3 m x 4 m [s6y¥2 | °9
Wletell HlEl A 25dd 2-d @Ausf] [SHLoel 52N, dlod dlS 4 kN/m?
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Q.3 (@) | State the assumptions made in design of compression member. 03
wa3 | () | s19lel NHOReAL [SA18el HIS HIRQIIA] Gud). o3
(b) | State the importance of using steel as reinforcement in concrete. 04
©) | sl(seui wld Ryeslune? dlurdlel Hecddl £2Lldl. ¥
() | Design a R.C.C. square short column subjected to an axial service compressive load of 07
600 kN. Grade of materials are M-20 and Fe-500. Draw reinforcement details. Provide 1%
steel.
8 | 600 kN il wi&{ld Aldy USRI Gl wiLldet ARY 25\ sI@He{l RC.C| ©°9
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Q.3 (@) | Explain types of isolated column footings. 03
uH3 | () | 1o Ylaes slaH §[EaUetl USR] yuosdl. °3
(b) | Write down the steps for design of shear reinforcemer(]t as per 1.S. code. 04
©) |15, 515 UHIQl [SHLeel 201§ (21U ReesldHe2ell R Ul ¥
(c) | Design a square footing for an isolated column 500 mm x 500 mm size carrying an axial 07
load of 1600 kN. Safe bearing capacity of soil is 200 KN/m2. Use M-20 concrete and Fe-
415 steel. Check for cracking and one-way shear.
(5 | 1600 kN <il »efld ¢kl d&sl $dl 500 mm x 500 mm Sgsil| ©9
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Q.4 (@) | State advantages and disadvantages of using structural steel. 03
uaA | ) | R5U6E 1A dlURd el SIYEL W ASIULL GV, °3
(b) | What are the advantages of HSFG bolts? 04
(“) | HSFG G{leqll §IUEL Q) 8? oY
(©) | An ISA 100x65x8 mm is carrying and axial tension of 125 kN with longer leg connected 07
to gusset plate of 10 mm thick. Design the joint using 20 mm diameter 4.6 grade bolts.
Assume fu of plate as 410 MPa. Check design for block shear failure.
(9 | 35 ISA 100x65x8 mm UR 125 kN o 4&{ld dlld deel 53 8. d divil | ©®
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OR
Q.4 (@) | Explain stress-strain curve for mild steel with diagram. 03
usa | ) | ulgledl A0 HIE WA -wetell 1AW 1] quondl. °3
(b) | State the advantages of welding over bolting. 04
) | ofl[€221 GuR deslalell slale Il wBLldl. ¥
(c) | Design suitable fillet weld to connect a tie plate 60x8 mm to a 12 mm thick gusset plate. 07
The plate is subjected to load equal to full strength of the member. Assume shop welding
and Fe 410.
(9 | 60x8 mm <l 21® Weal 12 mm S| A2 W2 I8 wlsal HIS Jly | ©9
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Q.5 (@ | Enlist different types of steel sections. 03
w5 | ) | (qqy usiRell @le Aselel dudl, °3
(b) | Explain in detail dead load and live load acting on roof truss. 04
@) | 1§ 24 U ALl 35 €S ¥al 616 dlS yHodl. ¥
(c) | Draw a steel roof truss and explain each of its components. 07
(5 | ¥d 1§ 2¥eil A1gld €3] dell 35 121 YUl 09
OR
Q.5 (@) | Define partial safety factors for materials. Why it is used? 03
wE5 | ) | cyull AU YLRIME A5l FseR. Aal B dlurd ML +1d B, °3
(b) | Draw different types of roof trusses based on their span. 04
@ | dYeil ALl AR [dldy UsIRell 2§ 2™ 2. ¥
(¢) | Calculate wind load per panel point of a roof truss using following data: a) Place — 07
Indore. b) Type of truss — Fink truss with slope equal to 26. c) No. of panels — 4. d)
Opening of wall area — 16%. e) Probable life of structure — 50 years. f) Terrain category —
3 with class B type structure. g) Topography factor — 1. h) Total slope area — 68 m?, h/w
= 0.75, Height = 15 m.
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