Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - V « EXAMINATION — SUMMER- 2017

Subject Code: 3350601 Date: 02-05-2017
Subject Name: Design of steel structure
Time: 2.30 PM to 5.30 PM Total Marks: 70

Instructions:

1. 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 only simple calculator is permitted in Mathematics.

English version is authentic.

ouhwnN

Q.1. Answer any seven out of ten { € -1 Aldell rellol AU (14)
1. Draw the cross-section of | section and labeled it with detail.
1. I-section o{l 2Lg(A €11 A Y3 1Bl i g el
2. Define the partial safety for loads.

. ulgdd Al ¥5el ol calluall AL

3. Draw the section of bolt and nut with labeled detail.
3.0llce Ual al2 ofl sl €1 wa At 3.

4. Define block shear.

¥.0clls 2l24R ofl caltvaul L.

5. Which section is most economical in compression section?
U, 51 9lel Hi 53 Asetet Al A B

6. The effective slenderness ration of laced column is how much times shall be taken to the
actual maximum slender ration and why.

§. AS Sl ol A sRale A Fecll ol ULEL Sletr scll A cllHl UL B Al 9 dal ?
7. Give difference between lacing and battening.

9. A3loL el A2e{lol oll dsleld 2l

8. Define semi-compact section.

¢. Al slHAse Aatot ofl cettvall 2l

9. Define built-up section and draw figure.

¢. [olce AU Aot ofl cartvail a0l aal 2s(A 1Rl

10. Define Slings.

0. (1ot ofl ctvaal 2L



Q.2.(a) A roof truss shed is to be built in Diu. The size of shed is 15 m width by 36m. The height
of building is 13m at eves, rafter slop is 21.8". Determine wind load on panel point. { Take
life of structure 50 year,category-3,class A building, upward wind pressure less than 2

degree , sloping area of 35m? & design wind speed of 800N/m?) (3)
Q.2. (a) 3% A €l Ul AUAA B doll USLOUES 15 m Ul AellsS 36m GULY 13m B 3l

Al B A5ctel Bl 21.8". Ll Uclol @UR €2 Uoled WSo2 A 32l ot d el

Take life of structure 50 year,category-3,class A building ,upward wind pressure less than
2 degree, sloping area of 35m? & design wind speed of 800N/m?)

OR
Q.2. (a) Draw neat labeled diagram showing connection joint of cleat angle, purlin & roofing
Material. (3)

Q.2.(a) 6A2 Aol , yellot wal 33l HEAd Sl2et vus(d w8 g2l

Q.2. (B) State advantage and dis-advantage of bolted connection. (3)
Q.2. (b) SLAEL Aol AR sLAEL 6lle2 Sal§alel oll UL

OR
Q.2. (B) Define the term 1. Pitch of bolt 2.Gauge distance and 3. End distance with figures. (3)

Q.2.(b) caltvall Ul 4. olle ofl Yl 2. Aoy vl 3 viel iR vusld .

Q.2. (c) Determine Dead load+Live load in full and half panel point on truss given in Q 2 (a) with
Additional data of roofing material AC Sheet (135KN/m?), spacing of truss 4m, length of
panel=1.5m. Assume self-weight of purlin 100N/m?2. (4)

Q.R.(c)UA R () HL UUA A MR Ss+AUSA Als FE Al SUL Woted W2 HIE otssl 53U
. atlR oll €2l 3(F%0L HElRlE AC Sheet (135KN/m2), U of U QoL ¥3{, wal Yot ofl

cdolls 1wl ddll, yellet Alullcltall eloset 100N/m2 Al (4)
OR
Q.2. (c) Draw neat labeled diagram of roof truss naming all structural members from top to
Bottom. (4)

Q.2.(c) 35 A ol ot NaotR oflA 2l GuR Yl A SR vl WA g2l

Q.2. (d) Determine basic wind pressure for a roof truss given in Q.2. (a) example. (4)
Q.2. (d) AL R () el 35 FU ofl Udlole] YR o158l 53U

OR
Q.2. (d) Draw difference type of roof truss. (4)

Q.2. (d) 35 A oll Y5l €1



Q.3. (a) State advantage and dis-advantage of welded connection. (3)
Q.3. (a) AEAS Sols 2ol oll SLRAEL el A LALEL UL

Or
Q.3. (a) Define 1.fillet weld 2. Plug weld & 3.Butt weld with figure. (3)

Q.3. (a) clltvl 2l 4 (3de Aes 2 ol des 3 sedes wusld wd

Q.3. (b) Design a suitable longitudinal fillet weld to connect the plate as shown in figure.1 to (3)
Transmit pull equal to the full strength of small plate. Plates are 10mm thick, grade of
Fe410 welding done in workshop.

Q.3. (b) A g 12 BAzaes Baget 5% oltell W@2oll Y2 cistet ol Y s3l a3,
2 1041l 281 & s Fex 10 Wle ual Acslol aballu Mi 53¢ 8.

\

90mm 150m

OR
Q.3. (b) Explain the buckling class and imperfection factor. (3)

Q.3. (b) Wsc{loL SEUU A S1alol 3522 ALl

Q.3. (c) Determine the design strength of bolt for below shown figure, for lap joint of two plate.
Consider no reduction factor. (4)

Q.3. (c) vllce ofl BAeSet ot s Hi 1A & dAoll AU S0 HL2 o158l 5A SIS s et
3522 ot2fl Aol
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Q.3. (c¢) Find the block shear strength of plate given in above example (Q.3.C) (4)
Q.3. (c) W@eoll oclls 2R Wot W GUR oll Q.3.(c) ol st ofl

Q.3. (D) Determine the design axial load capacity of column ISHB200@392N/m, the length of
Column is 3.5m and both end are fixed. {4)

Q.3. (d) ISHBROO@3 ¢ N/m HL2o{l SISt Blalact clls 3RS aissl 52 slant ol dols

3. UH Aol ol BSL UG B,

Or
Q.3. (D) Design a double angle tension member connected on each side of 8mm thick gusset plate
to carry an axial factored load of 400KN. Use 20mm bolt. Assume shop connection. (Do
not calculate the block shear failure).

Q.3. (d) 6l WAool 8mm LS| AA W@ ofl tal ol A e{l3cll B % ¥5235 Els ¥00 (5] AUES
2%, 20 mm oll 6llc UL Aol € Slotil solsalet 53¢ 8.(oclls dlaR dcllal otell

aLeteltatly
Q.4. (a) Explain the design step for column which is loaded through one leg. (3)
Q.4. (a) A5 AL A3 S 88 Al Sl oll (SBLeSol 22 Ut ell
OR
Q.4. (a) Explain the design steps for laced column. (3)

Q.4. (a) ARS SlAH ol (S B oL R 1L UL el

Q.4 (b) Design a batten column with two channel back to back of length 8m to carry axial factored
Load of 1200KN. Assume suitable end condition.( only design part of batten column)

(4)
Q.4 (b) ol Aot A5 & als ¢Hl cdioll o Mogllacd ¥522 @k 1200 KN oll A& a5 d<ll dest
Sl ol (3515t 530 Bt oll RAA Uil Al ( 55 d2et slen oll (S 31Eet euat Al

OR
Q.4. (b) Determine whether ISMB 300 had a capacity to take moment of 130Kn-m and a shear
Capacity of 150KN, take grade of steel Fe410 (E250) span of beam 1.4m.

Q.4. (b} 15MB 300 ofl {lAee 130 KN-m sl 2|22 AR kN Aclt ofl &Ml & A oiss] 53U,

S Fe 410 (£250) @l oll ¢l Aol 6{lH oll 2ulet L. ¥4l Al \

Q.4. (c) Design a purlin on sloping roof truss of 20° having dead load of 0.2KN/m?, live load
0.62KN/m? (suction). The span of purling is 4m spacing of purlin is 2,1m. (Use channel
section, you can assume required data) (7)

Q4. (c) 35 g oll 8LAL 207,35 ElS 0.2KN/m?,cUlSe ElS 0.62KN/m? (suction), Y&{lot ol 2ulst
¥l ual WAL 2.4l 1 U@et oll Bt 530 (Asted Asaot clluR], Ul stel wisl
aLsl )

Q.5. (a) Design a slab base foundation for a built column composed of 2 ISMC 250@30.4Kg/m




placed back to back (toe) at a clear space of 150mm. Axial factored load on column is 1280
KN, SBC of soilis 250KN/m? ,grade of concrete isM25, Fe 410,( assume bolt and cleat angle
data). (4)

Q.5. (a) 2 ISMC 250@30.4Kg/m <llell (tlee U sletH 12 Ao ol sl atot ofl B sLeSot 531 %
s g als @) awor{ldl ol Alu{l aroeu 151 Yc B, woe{lad $522 sl ek 12¢0

KN , S oll @UR &Ml 250KkN/m2, Slosl2 3Ls MU, Fe¥10 (6lleg el [5Ad RAeoled
oll stel widl Ay

Q.5. (b) Draw plan and elevation of slab base foundation. (4)

Q.5. (b) AL AU §lod 2ot oll Welot ol Al alot €131

Q.5. (c) Enlist the list of rolled steel section with their detail names and application in steel

Structures. (3)
Q.5. (¢) Wl AotAd Asalat ol stLacll dotl YU olt wa Wl ed g suA 1l 51l GulloL Ui
LA B d ootlell
Q.5. (d) Draw a beam to beam & beam to column connection with labeling. (3)

Q.u.(d) ol g oflu, ol g Sl Aotellat dl auslA €1RL.



