Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4360609 Date: 21-05-2024
Subject Name: Advance Design of Structures
Time: 10:30 AM TO 01:00 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.

Use of 1S:800, 1S:456, SP (6), SP(16) is permitted

NoookrwnE

Marks

Q.1 (a) | Explain modes of failures of a beam member in a steel structure. 03

ULl | () | 2ld R 5UMI U ot el el UsIR Adl oLl (gl qHedl. 03
(b) | Design a single angle to carry a Factored tensile load of 200 KN 04
assuming single row of M20 bolts. Check Strength due to yielding of
gross section and rupture of critical section.

Take fy = 250 N/mm? and fu = 410 N/mm?. Take bolt value of M20
bolt = 45 kN

(64) | 200 (5., <l BseS WAL MR deql 82 Adl Ridle od «fl SHIS | oy
$LM20 <l Wlc2 W5 % dlel Hi tIRL. dlQl AlHed RS 1 518154
A5t ol QR ol MR USIRLL fy = 250 N/mm?, fu = 410 N/mm2, W&
A& M20 W{Ie2 HI 45 kN HIR

(c) | A tie member in a bracing system consists of two angles ISA 75x75x6 07
mm bolted to a 10mm thick gusset plate one on each side using a
single row of 20 mm dia bolts and tack bolted. Determine the tensile
capacity of the member and nos of bolts required to develop the full
capacity of the member. Take end and edge distance = 35 mm. Take
fy = 250 N/mm? and fu = 410 N/mm?. Take bolt value of M20 bolt =
45 KN.

(5) | AAloL (M Hi w5 218 HEoR ISA 75x75x6 mm o1l 6 a1ald ¢l 10 HlHl | 09
ofl We UL 20 HIH ol wfice 2l 213d B.M20 «ii e A5 o dleel Hi
12 0% A S HIY 35 HIH] @l il 218 AR ofl iRl diHe <)
A13Ld3] 520, fy = 250 N/mm?, fu = 410 N/mm2, W2 A&} M20 W12 H[2
45 kN 42\

OR

(c) | A single unequal section ISA100x75x8 mm is connected to a 12mm 07
thick gusset plate at the ends with 6 nos of 20mm dia bolts with edge
distance 30mm, end distance 40mm to transfer tension. Determine the
design tensile strength of the angle if the plate is connected to longer
leg. Take fy = 250 N/mm? and fu = 400 N/mm?. Take bolt value of
M20 bolt = 45 kN.




(5)

)5 ISA 100x75x8 mm <1l 3ol 12 HIH] «fl We u1& 20 HlHl ol 6 ofle2
o] o13d 8. M20 i v{lc2 W s % dleSel Ui tlR). 3oy HIY 30 HIH] wWa 3
U1 40 H1lH] 9Ll We A diodl Qa1 18 136 SlA dl WL 2Le AredR «il
1l UM of] QL] 53, fy = 250 N/mm?, fu = 400 N/mm?, W{Ie2 A&y
M20 6{I€2 H[2 45 kN HI2).

09

Q.2

(@)

An ISHB 400 @ 806.4 N/m is to be used as a column 3.5 m long with
both ends restrained against rotation and translation. Determine the
design axial load on the column section. Take fy = 250 N/mm? and fu
=410 N/mm?, E=2 x 10° N/mm?

03

U2

()

WS ISHB 400 @ 806.4 N/m oll sldH d3 GUALL S widd 8.
slaHs{] doile 3.5 HL. & A uiad BSL UeS d 515U Sl B, L slad
ol (Sale5et wefly #iRefl ARId3] 5. fy = 250 N/mm2, fu = 410 N/mm?,
E=2 x 105 N/mm? tl).

o3

(b)

Design single equal angel strut having effective length of 2.0 m to
carry axial compressive force of 90 kKN. Assume Load is transferred
Concentrically. Take fy = 250 MPa.

04

(“)

90 [5.9Y, o] Me{ld £l MR d&al 5 AdL I5ae 14 222 of| [SHLEet 52,
WASIRS 16 2.0 YL 4l MR dsel 5(¢d B dH HIR. fy = 250 MPa.

oY

(©)

Design a column to carry an axial factored load of 800 kN. Consider
length of column 3 m and one end fixed and other hinged. Use ISMB
300.Take Fy-250Mpa

07

(5)

800 (5.0, o1l weld 352S elod @IR deel 53 Adl SlaHo{l [SxHiget 5.
slaY ol doq1e 3.0 Hl. B wal A5 B3| §lsy wal il BS) HwdRd 8.
ISMB 300 il GUJL 52). fy = 250 MPa.
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OR

Q.2

(@)

Determine the design axial load on the column section ISMB 450 @
710.3 N/m , height of column is 4 m and it is pin ended. Take fy =
250 N/mm? and fu = 410 N/mm?, E=2 x 10° N/mm?

03

V.2

()

WS ISMB 450 @ 710.3 N/m «il $laH d31> GUAlaL salHi 419 dl deil
(SHLESel u1e{lY £1od MIR ofl IARLAT] 52 514U ofl GLE 4.0 HL. © wia vid
851 412136 8. fy = 250 N/mm?, fu = 410 N/mm2, E=2 x 105 N/mm? tlI2).

o3

(b)

Design a double equal angle strut placed back to back of 8 mm thick
gusset plate having effective length of 2.5m to carry factored axial
compressive force of 170 KN. Take Fy-250Mpa.

04

(“)

170 (554, £l6d W1 48 5 ddl SWd 2dle 22 ol [SHLESet 520, Bl 8
Y] ons1e oil W@ A1 ofal 612 deddMi MIcUL B. WMol WAUSIRS
du1e 2.5 4L 8. fy = 250 N/mm2 @,

oY

(©)

An ISHB 350 @ 674 N/m is to be used as a column with Effective
Length 3.0 m. Determine its compressive strength. Assuming Fe410
steel and fy = 250 Mpa.

07

(5)

S ISHB 350 @ 674 N/m «il Slau dl> GUlaL sclHi 1 d dell
(SHLE5el viefly ULHe of] 21Qld?] 5. 516U ofl UAS1S il 3.0 HL. &
£y =250 N/mm?, fu = 410 N/mm?, E=2 x 105 N/mm? tlI3).
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Q.3

(@)

Calculate the moment carrying capacity of laterally unrestrained beam
made of ISMB 400 and length is 4m. fy =250 MPa. E=2 x 10° N/mm?.

03

U3

()

WS ISMB 400 «il ¢ilH d> Gualal s 1Ml 41 d Aetl (SasLeSel oot
Yl edl «fl Al 53, olH Aerdl

WS B. dwle 4.0 Hl. B fy = 250 N/mm?, fu = 410 N/mm?, E=2 X
105 N/mm?2 "2\

o3

(b)

Design angle purlin for the following data.
1) Spacing of trusses =3.5m
2) spacing of purlins =1.5m
3) wt.of galvanized sheet including laps and fixtures =130 N/m?
4) Live load = 1.0 KN/m?
5) Wind load = 1.0 KN/m? suction

04




6) Inclination of main rafter of truss = 28°

(@) | <Al (adtd) eiia e aa Aselet Ueflet ol (Spieet 52, oY
1) Zdlelalol =35m
2) udleieil oo =1.5m
3) AedellBpS UdRle] dogel AU Slsu UlEd =130 N/m?
4) 9199 IR = 1.0 KN/m?
5) Udel IR = 1.0 KN/m? suction
6) SUlellAs2R o1l WRIl = 28°
(c) | Design the base plate for an ISHB 300 @618 N/m column to carry a 07
factored load of 1000 KN. Assuming Fe410 steel and fy = 250 Mpa.
M25 grade concrete.
(5) | 318 ISHB 300 @618 N/m Sl&H 3 1000 KN il 3525 MR déel A D dell | 09
Y2 A @R ol (S31Ee 5. fy = 250 N/mm?, fu = 410 N/mm2 €. 51512
o] 3Ss M25 dl.
OR
Q.3 (a) | Design a simply supported beam of effective span 3.5m subjected to 03
factored bending moment of 300 Kn.m. The beam is laterally
unsupported. Assuming Fe410 steel and fy = 250 Mpa. Use ISHB
450.
ual3 | (1) | s 1SHB 45041 ofli d31% 300 (5. 35S Yl dest sl GUALL | 03
5D 31 d Aol (SH1Set 521, oild A2el WeANUIZS B. WUBSIRS
doiles 3.5 4L 8 fy = 250 N/mm?, fu = 410 N/mm2, E=2 x 105 N/mm? tI2).
(b) | Design angle purlin for the following data. 04
1) Spacing of trusses = 3.6 m
2) spacing of purlins=1.5m
3) wt.of galvanized sheet including laps and fixtures =130 N/m?
4) Live load = 1.0 KN/m?
5) Wind load = 1.0 KN/m? suction
Inclination of main rafter of truss = 20°
() | o1l (@21 el @ wdte Aselet Ueflet ofl (531651 53, oY
1) Zdleloil=3.6m
2) udlelefl ool =1.5m
3) edellBpS UdRle] dogel AU Slsuf UlEd =130 N/m?
4) 4l19d ™I = 1.0 KN/m?
5) Udel M2 =1.0 KN/m? suction
6) SUlellAseR ol WLl = 20°
(c) | Design the base plate for an ISHB 250 @51.10 kg/m column to carry 07
a factored load of 780 KN. Assuming Fe410 steel and fy = 250 Mpa.
M20 grade concrete.
(5) | 38 ISHB 250 @51.10 kg/m SldH % 780 KN «ll 3525 @R déel 2B | 09
dell HI2 A W ol [S18el 5. fy = 250 N/mm?2, fu = 410 N/mm? dl.
sisle «ll As M20 4.
Q.4 (a) | Describe the need for providing a doubly reinforced beam section. 03
usla | () | sl 3518125 61 dlurdll Hiefl oseRauLd dRld). 03
(b) | Determine the location of N.A. for a Tee beam using following data. 04
Effective span = 2220 mm, web width — 230 mm Overall depth = 600
mm, effective cover = 50 mm, Depth of flange = 150 mm, Main steel
=4 —-16 mm dia, Use M20,Fe415
(W) | o1l HUlScllotl 441812 & oilH Hi Yed w8l o Wlet AL AUBRS | oY
a10ll = 2220 HIHl, dut uslarg=230 HlHl, g6 QSIS = 600 HH], S352lal
sdR = 50 HlHl, &4 <l QSIS = 150 HlHl, Auilal = 4 - 16 HlHl,
M20,Fe415 @l.
(c) | An RCC beam having width and effective depth as 250 mm and 500 07




mm respectively is reinforced with 5-16 mm dia bars in tension and 4-
12 mm dia bars at 50 mm effective cover in compression. Find
moment of resistance of section.

(5)

s WRAHLAL fld Befl uslale wa §552ld GISLE Wsis 250 H1H]
W 500 HIHL B. Ui 5-1641H] ol AlO1UL ALl w9 WA 4- 12 HIH] <11
Al elof o1y A16dd 8. 8352ld sd2 50 HIH] 8. w41 As2Uel ofl iiel
4l U(dedl 0L

09

OR

Q.4

(@)

Differentiate between the singly and doubly reinforced beam.

03

V.4

)

Ulo1e)] w1 SHE] 3615125 oflH QA d sl Ll

o3

(b)

Determine the location of N.A. for a Tee beam using following data.
Effective span = 3600 mm, web width — 300 mm Overall depth = 650
mm, effective cover = 50 mm, Depth of flange = 100 mm, Main steel
=8 — 25 mm dia + 2-20 mm dia , Use M20,Fe415

04

)

ofldofl HilSclotl 241812 ] oilH Hi Y2d &l o Wiet 2UlE WUSRS
A101 = 3600 H1H1, Aot uslarlg=300 HIHl, g6 GISIE = 650 HIH], 8352la
saR = 50 1Y, sd° «{l Gls1E = 100 H1Ml, voilul = 8 - 25 ML, 2-20
Y], M20, Fe415 4.

oY

(©)

Find area of compression and tension reinforcement required for a
rectangular beam 230mm x 450mm (effective) for the factored
moment of 350 kN.m. The effective cover for the compressive steel is
40mm. Use M-20 and Fe-415.

07

(5)

s WRAULAL ol Bl uslale ua gis5ld GISIE Weis 230 HlHl
el 450 {1 B. B 3528 elnel Yl 350 (5.4 A8 23 A HI2 %3] dllQl
UL 1o elod UYL of BaAsn el IF53ld saR 40 HIH] 8. m20,
Fe415 4l.

09

Q5

(@)

Draw a neat sketch showing plan and section of a one way continuous
slab.

03

Y45

)

WS det 4 Y0idL Q0 of) W Lol 2 A5t £.211Ad) 33U £12).

o3

(b)

Determine the Moment of resistance for a Tee beam using following
data. N.A. lies in flange.

Effective span = 2220 mm, web width — 230 mm Overall depth = 600
mm, effective cover = 50 mm, Depth of flange = 150 mm, Main steel
=416 mm dia, Use M20,Fe415

04

@)

of1Aefl HLlEcleil MIHR 21 oilH Ui ednel YRl UldRAbdl ol AR 52
Y2d g §4% Hi 8. WAWSRS ALl = 2220 HH], dw uslag=230
Y, 54 GIsLE = 600 H1M], 85521d s5a2 = 50 H1Hl, sdo <l GLSIE = 150
Y1), Aoilul = 4 - 16 HIHL, M20,Fe415 d).

oY

(©

Design a one way continuous slab having three equal effective span of
4.0 m each with following data.

1) Imposed load = 4 KN/m?

2) Floor Finishing load = 1 KN / m?

3) Use M20, Fe 250

4) Check for deflection only.

07

(5)

S 4.0 Hl. ol YAl AL UULL U601 URell det  Yo1dL A [SHLEet S2.
of|Aef] HL[S] el q).

1) SRS MR =4 KN/m?

2) &A1R Slofld 11 =1 KN/ m?

3) M20, Fe 250 <ll GUUdL 52U
4) $5d 5lsAsAet HI2 YsI1L 521

09

OR

Q5

(@)

Explain necessity for designing continuous slab. Justify the need for
provision of extra top bars provided at interior supports.

03




UE.5

()

U0l A6 [SHLSel sRallefl BeRULA YUl YL @6 Ui Bieell
qsi| 25134 U GUReil W19 i IRlell U1 Ysclo] 5121 M2l

o3

(b)

Determine the Moment of resistance for a Tee beam using following
data. N.A. lies in web.

Effective span = 3600 mm, web width — 300 mm Overall depth = 650
mm, effective cover = 50 mm, Depth of flange = 100 mm, Main steel
=8 — 25 mm dia + 2-20 mm dia , Use M20,Fe415

04

)

of1Aefl HLlecleil 18R 21 oflH Ui ednel YRl uldudl «l ARl 52
426 g Aol Hi B. USRS L0 = 3600 HIH], Aot uSlnLE=300 H1H],
54 GIsLY = 650 HIH], 835521d 5a2 = 50 HIHl, 582 {1l GLSIE = 100 H1H],
qoilyl = 8 - 25 {14, 2-20 H1H], M20, Fe415 €.

oY

(©)

Design a one way continuous slab having three equal effective span of
3.5 m each with following data.

1) Imposed load =5 KN/m?

2) Floor Finishing load = 1 KN / m?

3) Use M20, Fe 415

4) Check for deflection only.

07

(5)

S 3.5 Hl. oll YAUL AL UULL U101 URell det Q YoidL A0 [SHLESet S2.
of1ef] HilSd] eula ).

1) SRUBS R =5KN/m?

2) &R Slefld 1R =1 KN/ m?

3) M20, Fe 415 «il GUlIL 531,
4)  §5d SlsAsAet HIS USIURI 521,

09




