Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) - EXAMINATION — Summer-2024

Subject Code: 3341304 Date: 15-06-2024
Subject Name: Structural Design And Drafting
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l S16&UQL Uldeil Fdled AU, 14
1.  Define rise of roof truss.
Q. 25 2UsAl ATH AL [Ud S2U.
2.  Define clear cover.
R seluR sAR cUuALRI 2.
3. Define shear reinforcement.
3. 2{luR reinforcement LA L[ 51
4.  State the value of maximum % of steel for column.
¥, 51U UIR HedH 25le] Yed salld).
5. Write formula to calculate minimum steel In beam.
U oy dgdu 2lde{l aQld3] sdl Ul ¥y dudl.
6.  Write formula for find helical reinforcement of column.
€ Slayl (del)ll Slasa eisldHe Aledl HiZetl RU quil
7. Enlist various types of loads acting on roof truss
9. Yel-Yel USIRell 1§ A U d2LdL 4lS BLLdl.
8.  Define edge distance for bolted connection.
¢. O 5521t HIL [SellR] vidR cAluLRld 530
9.  Explain pitch in helical reinforcement in circular beam.
c.  ONalskR WilHui &ldsd Resslun-eui [Ny AHmdl

10.  Write recommepded % of main steel can be used in column by IS 456-2000.
Q0. slay Ul [[uld 536 w18 1Y 456-2000 Y6 HsdH A [0 |s1]
2slell (sud euld).

Q.2 (a)  Draw the neat sketch showing reinforcement details of RCC slab 03

USl.2 () RCC AN ofl yuifdd ull e2llddl 226 w11s(d €12, 03
OR

(a) Draw different types of welded connection. 03

(L)  Yel-Yel UslRell AESS saAsUololl 25y €. 03

(b)  Draw neat sketch showing details of single butt joint. 03

©l) Ridg 64z \oeesil UYLl [Ao1d) etlddl e 4is(d €120, 03
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OR
Draw neat sketches of different type roof trusses.

Fel-Yel USIRell 1§ 22 o1l 35U 2.

Draw neat sketch showing details of reinforcement for circular column.
AqRLSIR Slaxetl :21defl AYRl (Aold) e2uldd] 2are A1s(d €120,
OR
Draw neat detail of any joint for steel roof truss.
24 65 2Usil 516 ULl Wl ol AyQl (cord) etlddl 29 w15(d €12\,

Draw neat sketch showing details of doubly reinforced beam.
soid] (44 Hi2etl Allefl YRl (Go1d) e2tlad] 2269 415(d €120,

OR
Draw neat sketch showing reinforcement details of isolated square stepped
footing.
ARAU WIBANERS stepped §[22L el U[NU1sfl AYSL (@A) e2lldd] 2269
AEIREARN

State assumptions made in theory of limit state of collapse for flexure as per IS
456-2000.

IS WUL-000 Yooy [G(He 22 vils Slaeil sAsuR Hiefl yduREuxl

cuil.

OR
Draw neat sketch showing reinforcement details of any type R.C.C retaining
wall.

S16 UL USsIReA] 241,41l R2[e11 dldeil ¥ el Hy&l (ddld) eatladl

A9 w15(d R

Calculate limiting moment of resistance and area of steel for a singly reinforced
beam section 300 mm wide and 410 mm effective depth. Use M25 concrete
and Fe 415 steel.

300 HIHl uslQll il 410 H1H] 14U 515 GISLE Hladl [RdLE] w1
(641 H12 (@H[2al HINee v1§ (AN <l 2AldR] 2. s1s(Re-1)

AS M25 ol 2detl AS Fea15 s,
OR
Write steps for calculation of check of control of deflection in slab.

AN o1l 5219 s S5A5UsA AS il AQIAI] sClell 22U QU]
Design a singly reinforced rectangular beam for factored bending moment of

150 kN-m. Use M25 concrete and Fe 415 steel. Consider width to effective
depth is 0.7. (Calculate only size and area of steel of beam)

A duAlRY [RoAd] 1R oflH <l [SHLESel 51 3 el UR 5523 K5l
Y132 950 kN-m 8.[6{Hs{l USlOLE el #4515 GLSLEY «ll IulldR 0.7
SR dal slsReedl As M25 Wal WLldsdl AS Fe 415 1SR (55d
[041{] UL W ULl W RUL o] % ARIA3] 52))

OR
Define development length of the bar.

U lefl Saelunee Goulle clulld $3N.
State effective length of column for various end conditions as per IS 456-2000.
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IS WUL-R000 Y6l S\AY oil Yelgel DSL HI2e(l USRS dulle e2lld].

OR

Determine the ultimate load capacity of a column 400 mm x 400 mm,
reinforced with 4-20 mm diameter bars. Assume that minimum eccentricity is
less than 0.05 time the lateral dimensions. Use M25 grade of concrete and
Fe415 steel.

%00 mm x ¥0o mm ALSAE tRAdL W SleHa ¥-20 mm a1l A[NULdS
Uo(@d 53¢ 8 dl slusfl Hedd iR deet sql ol &udl M. dgdy
Bdogdl deil d2d SleHsRlesll 0.05 AR Bl 8. M25 AS sIR2 w4
Fe415 s ¥ld dlsIzl.

Find the moment of resistance of 150 mm effective thick RC slab reinforced
with 10 mm diameter at 100 mm c/c. Take M20 concrete and Fe 415 steel.
150 HIH] 1518 2SLE HRlddl AURAUL @ o]l HlH2 wls AN
2Mlell. 3 FHi Y0 HIMl LYol 100 mm c/c JRL o1l Y@L B. slsReei
AS MRo el 22l AS Fe ¥qU 151,

OR
Define One way simply supported slab. Write the criteria for minimum
reinforcement in one way simply supported slab for Fe 415 grade of steel.
ALEl Ad 2sdd det d Q0] vl wUL HIEL d 2594 det d
Hl2o(l Feq15 AS 1A UL dgdH Ipeisluteedl sivelul vididl.
Explain the procedure to design simply supported one way slab with all
necessary checks. Also indicates various IS provisions.
AlEl 2ld 25dd det A @Aedef] [SHLeTel HIeedl 2418, WA, Wldlnsed A1
x| s cldld] defl uleeedd) qul.

OR
A RCC short column square in section has to resist a factored load of 1500 kN.
Determine size of square column, longitudinal steel, pitch and diameter of
lateral ties. Use M20 concrete and Fe 415 steel grades.
A5 WR.HLAUL &5l ARA 5143 UR 1500 kN B 3525 MR A1 8.
sIsRe Hi2 MRo wa 214 HI2 Feyiu ASell GUlaL s3la ARy slekd-l
Ao, dldlqsleid 22ld, [y e 429 218 «ll Ul 21k,
Design an isolated square pad footing for an axially loaded column of 450 X
450 mm size. Soil bearing capacity of soil is 140 kN/ m?. Axial compressive
working load on column is 1100 kN. Use M25 concrete and Fe 250 steel. Check
for one way shear. Other checks are not necessary.
450 X 450 HIHl 211SB¢eell gsl WAL slam Hi2 US ARY (el
[SHIget s lod ARAZUE 40 kN/m? @l slad Uell a5l

MR 1100 kN dl. slsReell AS M25 ua 2ldell AS Fe250

wlsilael d (1R HIE As S, oilont wislell Asyedl s0l el ¢,

Determine the bolt value of 16 mm dia. bolt connecting 12 mm plates in single
shear. Grade of bolt is 4.6 and grade of plate is 410 Mpa.

12 HIH] o516+l Wea (iald (2112 Hi 1Sdl 14 HIH clyel ole2 «{]
A&y Ml tle2 o1l AS ¥.€ Wl Wesil AS ¥lo0 Mpa @l.

Explain the procedure to calculate the dead load per panel point of roof truss.
(1) Span =12 m.

(2) Rise =2.5m.

(3) Spacing of truss =5 m.

(4) Height from ground =20 m.
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(5) Roof covering by A.C sheets.
Consider total 08 nos. of panels.
of|Aef] (Aol @ N w§ 2U UR o1l 35 ElS AR,

(@) Wet= 12 Hl. (R) A= 2.5H]. (3) WL 211§ gu= U HL. (¥) wHl-tell
GLRILE= 20 HL.(U) 0§ scR21 2.3 2lled d3 53¢ B, 2led 2 <l 08 Usd

WISl
Calculate the live load per panel point of roof truss using Q-5 (A) data.

Q-5 (a) il (A2l 4¢ 2214 5 24 UR il @16d 415 AL,

Write advantages of welding joints in steel structure.
216 w5 Ui A5 oo ol slULI] Ul

*hkkkhkhkkkkkhkihkkkkkhkik

4/4

oy

o3

03
o3



