Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2023

Subject Code: 3341304 Date: 02-02-2024
Subject Name: Structural Design And Drafting
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. £21Hie{l SIOURL Uldell wclod BN, 14

Define limit state and enlist types of limit state.
(@2 e vyl Rld 530w detl UsIRle{l ALE] weildl,

State the limits of slenderness ratio for compressive member of roof truss?
8 2Usll £l MIRetl HERel] QS IRcdRedl [SHd sLidl.
Write formula for minimum eccentricity of column.

Sle (Rd®)ell dgdH Gdedludl Hiee] 3y duil.

Define characteristic strength of material.

clel(QLs R Hl2Rud Higel cululhd 52U,

Write formula to calculate minimum shear reinforcement in beam.
of 1 U1 g (2142 AN AQld L] Yt qud).

Define clear cover and effective cover.

(SR 5AR el WUSIRS $A AUVALRLA 53,

Define nominal cover and effective cover.

ol [Held 502 Wl USRS SAR A UALRI 5.

Write formula to calculate development length of bar.

AlUlefl Sadluiee doqg ol Hids] ¥y qudl.

State minimum and maximum % of steel for column.

S\Ay HIR2 deldH A HedH (Dlell 2slefl (SHd g2uld).

10. Write formula to calculate modulus of elasticity of concrete.
.  slsReefl Hlsyay 2ls galRe 2] a1.lal Hie] Yot quil.

RO NP OGN MO LU XA WWw UN 2P

Q.2 €)) State assumptions made in theory of limit state of collapse for flexure as per 03

IS 456-2000.
USL2 () IS ¥UL-R000 Yo [GH2 2 1§ Slawis(l sA5UR Hidel YduRQl o3
qudl,

OR
@) Check for the control of deflection for a simply supported beam of span 6 m, 03
and 300 mm width X 500 mm effective depth is reinforced with 6 nos. of 20
mm diameter main bars and 2 nos. of 10 mm anchor bars. Take M25 concrete
and Fe 415 steel.

1) oo HIHl USRIl A Yoo HIHL USRS GISIY HddL [(H 3 BHi €& 03
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Vool U] 0 HIH] culYell wal 2 3152 A[011 0 HIH] A1etl B, dl 2L
ALl 2 2594 € Hlerell (Wis] 5216 315 SlsA Ul As 5. s1s[R2<1 AS
M U Wl 221Gsil AS Feyau 24l 5121,

Calculate moment of resistance for a singly reinforced beam section 230 mm

wide and 450 mm effective depth with 4 no of 16 mm dia. bars. Use M25
concrete and Fe 415 steel.

230 YUl yslull 3 wuo ]l U128 GISLE 1A ¥ 1[0 ] 98 1Y
Ylddl [Rodl ARY] ([ Hie H1ReR WS AR <l 2dI] s

s1s[Reell AS MU ua 221eell AS Fewqu dls IR
OR
Draw neat sketches of different type roof trusses.

YEL-YEL USIRal s 234 o1l 35U 1R,

Draw different types of Welded connection.
Ael-Yel USIRell AESS saAsUololl 35U €121,
OR
Draw neat sketch showing reinforcement details of square column.
AR S\aulstl UlAlefl Ayel [@o1d) eolladl e uLsld el

Draw neat detail of ridge joint for steel roof truss.
21d s 2Ustl RS Alesfl YR (LA eotldd] 2129 15(d €121,

OR
Draw neat sketch showing reinforcement details of isolated square pad
footing.
ARU wIoAE25US 522 el AUl Ayel (Aoardl eolladl e
AEIREARN

Calculate limiting moment of resistance and area of steel for a singly
reinforced beam section 300 mm wide and 500 mm effective depth. Use M25
concrete and Fe 500 steel.

3oo HlHl uSlll WA Yoo 1]l wWHSIRS QSIS HyAdAdl  Riaid)

WRYLH HIZ (@29 HINeR 211§ (U o] AldR] 5.
OR
Define development length of the bar.

Alnlefl Sadluiee doqle culualRld 52U

State effective length of column for various end conditions as per IS 456-
2000.

IS WUE-2000 Yoy0f S\A ofl Yelel DSL HIZell USRS duils euldl.

OR
Draw neat sketch showing details of shear reinforcement in beam.

[RLUR €S HIRell [G4Hetl AU 1ol Ayl (Ad1d) e2tiad] 2a2e9 u15(d €121,
Design a singly reinforced rectangular beam for factored bending moment of

150 kN-m. Use M25 concrete and Fe 500 steel. Consider width to effective
depth is 0.5. (Calculate only size and area of steel of beam)

A5 el (AHale] w13 oflH <l [Sa1e5el 51 5 Fell U 55e3s K5l
H1He2 9Uo kN-m 8. [¢{Hs{l US1NLE Wl WA51RS GISLE «il Ul o U
1512 dal slsResll As M U A 2ldell AS Fedoo ISR (55d
[041s{] UL WA Ul Le1) W RUL <f] o5 213ld?] 52)
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OR
Draw neat sketch showing reinforcement details of any type R.C.C retaining
wall.

S16 UL usiRefl WL R2 (01 dlaeil ALl 2yal (@ard) setladl

A9 w15(d eRl.

Design the short square column to resist service axial load of 1800 kN.
Assume 1.5 % of longitudinal steel. Determine size of square column and
area of longitudinal steel. Use M25 concrete and Fe 500 steel.

esLURY sledofl S8l 5 5 Beil U service #il2Us @I 9¢00 kN
q3l N0l 11 LU % "R ARU 516 ol AT wa Nyl AUlOUld]

A5 QLlell. s15[R2e1l AS M U W leell AS FeUoo 5121

OR
A singly rc beam section 300 mm wide and 700 mm effective depth is
reinforced by 5-20 mm dia. Fe 415 bars. Compute spacing of 8 mm mild steel
two or four legged stirrups for a factored shear force 500 kN. M20 concrete.

a5 (216l 2412341 (0ol Aol 3oor{lH] Ul el Goor{lH] 24U 5125
GISLY Ylddl O dell dHi u-20 HlHl Uy «ll Yuildd Fe ¥u AS il
UL D.dl Yoo kN 55215 AU 6112 &Ll AL o1 HI2 ¢ HIH] el &1l
Lu%)cs Rl ol RIRW el WRIAL «l ARl 52U slsReedl AS M R0
512l

Find the moment of resistance of 130 mm effective thick rc slab reinforced
with 10 mm diameter at 150 mm c/c. Take M20 concrete and Fe 415 steel.

130 HIH] WUSIRS HSLY Yddl WAL @K of] H1Ne2 wWs AR
L), 5 Ui 10 HH] culell WUo ¢/c TR =1l AL . s15Re-l AS M

R0 ol ]Eetl AS Ferqu s IR1.
OR
Draw detailed sketch showing arrangement of reinforcement in two way slab.

-4 Au ol el Ayl (do1d) e2Lldd] 229 215(d €12,
A Short square column 450 mm X 450 mm is 4 m long. It is effectively held

in position and restrained against rotation at both ends. Use M20 concrete and
Fe 415 steel. Check for minimum eccentricity of column.

¥Uo X ¥Uo HIH] 4158 tlddl g5) AR ] ] slan ¥ Hl qindl 8. d wia
BS lulsg 8. dl slaueil dgdi Gdegdl bl sls[Rel AS M R0 ua

ldell AS Feyiu lsIRl.
OR
Draw neat sketch showing details of reinforcement for square column.

AR S\axlstl 21defl YRl (@a1d) etladd] 229 115(d €12
Design an isolated square pad footing for an axially loaded column of 500 X
500 mm size. Soil bearing capacity of soil is 160 kN/ m2. Axial compressive

working load on column is 1500 kN. Use M25 concrete and Fe 415 steel.
Check for shear is not necessary.

Yoo X Yoo HIH| 215Beatl 51 IR Al Al slaiwd Hie Us AlRY §[2al-{l
[SHISA sAMod  ARAZU[E) 8o kN/m?2 €l Slar Uel d(3al

IR oo kN dl. sls[R2sll AS M W ¥ ldell AS Fewiu
1S RL.[21U AS %3] o8],

Determine the bolt value of 20 mm dia. bolt connecting 12 mm plates in
single shear. Grade of bolt is 4.6 and grade of plate is 410 Mpa.

92 HIH] s1gedl Wea (ol (2R Hi w1Sdl 20 HIH] culysil wile o]
A&} ). o{leR o1l AS ¥.€ wel 2ol AS ¥q0 M pa Gl
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Explain the procedure to calculate the dead load per panel point of roof truss.

R1E 0§ 2 UR L 55 €S ARl M2l Ueg[d qul,

Write advantages and disadvantages of welding joints in steel structure.
216 25U Ui A5 2 ©o2 oil SIUEIM) 2ol ASIUEIH] QL.

Draw neat sketch showing eave joiQt of roof tru§s.
Rl 2§ 23 69 %1 6ed2 «fl UYRl [Ad1d) e2lladl 2a9 2415(d €12\
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