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Sixth Semester
Civil / CTM

Scheme July 2008
STRUCTURAL DESIGN  AND DRAFTING  – II  (STEEL)

Time : Three Hours Maximum Marks : 100
Note : i) Attempt total five questions out of eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{OE&
ii) Design should be as per IS : 800-1984.

{S>μOmBZ IS : 800-1984 Ho$ AZwgma H$s{OE &
iii) Missing data should be assumed suitably.

AkmV S>mQ>m Cn¶w³VmZwgma ‘mZ br{OE &

iv) In case  of any doubt or dispute, the English version question should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm &

1. a) Calculate the strength of riveted joint, the details are as follows : 10
i) Butt joint with 18mm φ single riveted
ii) Plate 60mm wide and 8mm thick
iii) Permissible tensile stress in steel plate = 150 N/mm2

iv) Permissible bearing stress in rivet = 270 N/mm2

v) Permissible shearing stress in rivet = 90 N/mm2

[adoQ> ÁdmB§Q> H$s gm‘Ï¶© kmV H$s{O¶o {OgHo$ {ddaU {ZåZmZwgma h¢&

i) ÁdmB§Q> 18 {‘‘r. ì¶mg H$m EH$b [adoQ>oS> Q>³H$a ÁdmB§Q>

ii) ßboQ> 60 {‘‘r. Mm¡‹S>mB© H$s 8 {‘‘r. ‘moQ>r ßboQ>

iii) AZw‘V VZZ à{V~b (ñQ>rb ßboQ>) = 150 Ý¶y./{‘.‘r.2>

iv) AZw‘V {~¶[a¨J à{V~b ([adoQ>) = 270 Ý¶y./{‘.‘r.2>

v) AZw‘V Anê$nU à{V~b ([adoQ>) = 90 Ý¶y./{‘.‘r.2>

b) Design a short square timber column to carry an axial load of 900 kN. The effective length of column is
3.3m. Take permissible compressive stress as 8.8N/mm2. 10

EH$ bKw dJm©H$ma H$mð> ñV§̂  H$m A[^H$ënZ H$s{O¶o {Ogo 900 {H$.Ý¶y. H$m Ajr¶ ^ma dhZ H$aZm h¢& ñV§̂  H$s à^mdr
b§~mB© 3.3‘r. h¢& H$mîR Ho$ {b¶o AZwko¶ g§nrS>Z à{V~b H$m ‘mZ 8.8 Ý¶y./{‘.‘r.2 {b¶m Om¶o& >

2. a) Explain with neat sketch types of welded joint and write advantages of welded joint. 10

ñdÀN> {MÌ H$s ghm¶Vm go doëS>oS> Omo‹S>m| Ho$ àH$ma H$mo g‘PmB¶o& VWm doëS‹oS> Omo‹S>mo Ho$ bm^ {b{I¶o& >
b) A timber beam of effective span 5.0m is supporting a UDL of 16kN/m. Design beam if permissible values

are as follows: 10
i) Bending stress parallel to grain = 10.2 N/mm2

ii) E=9500N/mm2

No need to apply check.

bH$‹S>r Ho$ 5.0 ‘r. à^mdr {dñVma Ho$ YaZ na 16kN/m H$s Xa go g‘{dV[aV ^ma aIm OmZm h¢& YaZ H$m A{^H$ënZ
H$s{OE ¶{X YaZ H$s bH$‹S>r Ho$ {b¶o AZwko¶ ‘mZ {ZåZmZwgma h¢&

i) aoeo Ho$ g‘mZmÝVa ~§H$Z à{V~b = 10.2 Ý¶y./{‘‘r.2

ii) E=9500 Ý¶y./{‘‘r.2

narjU bJmZm Amdí¶H$ Zht h¢&
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3. a) Tension member ISA 150×75×12mm is riveted by 20mm φ rivet on gusset plate. Calculate strength of
member if short leg is connected with gusset plate. [fy = 250 N/mm2]. 10
VZZ Ad¶d ISA 150×75×12 {‘‘r., 20 {‘‘r. ì¶mg Ho$ [adoQ> go JOQ> ßboQ> na Omo‹S>m J¶m h¢& VZZ Ad¶d H$m gm‘Ï¶©
kmV H$s{OE ¶{X BgH$s N>moQ>r Q>m§J JOQ> ßboQ> go Omo‹S>r JB© hmo [fy = 250 Ý¶y./{‘.‘r.2]

b) Calculate load carrying capacity of column ISHB 225@ 422.8 N/m if the effective length of column is 6.0m.
[fy = 300 N/mm2]. 10
6.0 ‘rQ>a à^mdr b§~mB© Ho$ ñV§̂  ISHB 225@ 422.8 Ý¶y/‘r. H$s ^ma dhZ j‘Vm kmV H$s{O¶o
[fy = 300 Ý¶y./{‘.‘r.2]

4. a) Design built up column using two channel placed back to back carry an axial load of 1500 kN. The
effective length of column is 5.8m. [fy = 250 N/mm2]. 14
M¡Zb IÊS>mo H$mo nrR>> go nrR>> aIH$a g§Y[aV ñV§̂  H$m A{^H$ënZ H$s{OE {Og na 1500 {H$bmo Ý¶yQ>Z H$m Ajr¶ ^ma
aIm OmZm h¢& ñV§̂  H$s à^mdr b§~mB© 5.8 ‘r. h¢& [fy = 250 Ý¶y./{‘.‘r.2].

b) Explain with neat sketch lacing system. 6
OmbZ nÕ{V H$mo ñdÀN> {MÌ H$s ghm¶Vm go g‘PmB¶o&

5. a) Design steel beam to support U.D.L. of 40kN/m. The effective span of beam is 4.1 m [fy = 250 N/mm2].
12

ñQ>rb YaZ Ho$ {bE A[^H$ënZ H$s{OE {Og na 40 {H$.Ý¶y/‘r. H$s Xa go g‘{dV[aV ^ma aIm OmZm h¡& YaZ H$m à^mdr
{dñVma 4.1 ‘r. h¡& [fy = 250 Ý¶y/{‘‘r.2]

b) Explain loads on roof tress. 8

N>V H¢$Mr na H$m¶©aV ^mam| H$mo g‘PmB¶o&

6. Draw plan and elevation for built-up column with base, the details are as follows: 20
i) Column section-2 channels ISMC 400 @ 484.6 N/m, placed 250mm apart back to back.
ii) Size of base plate - 800×800mm, 20mm thick.
iii) Lacing system - single lacing system with lacing bar 50mm wide 10mm thick at 45°.
iv) Cleat angle - 150×150×10mm, with 16mm diameter rivets.
v) Concrete base - 1.5m×1.5m, 1.0m deep
vi) Tower bolt and revetting - suitably.
AmYma g{hV g§Y[aV ñV§^ H$m ßbmZ Ed§ EbrdoeZ V¡¶ma H$s{OE& {ddaU {ZåZmZwgma h¢&
i) ñV§̂ -2 M¡Zb go³eZ ISMC 400@ 484.6 N/m nrR>> go nrR>> H$s Xÿar 250 {‘‘r.

ii) AmYma ßboQ> H$m AmH$ma - 800 {‘‘r.×800 {‘‘r. ‘moQ>mB© 20 {‘‘r.

iii) OmbZ {gñQ>‘ - EH$b, OmbZ ~ma - 50 {‘‘r., Mm¡‹S>r Ed§ 10 {‘‘r., ‘moQ>r 45° PwH$md na &
iv) ³brQ> H$moU - 150×150×10 {‘‘r., 16 {‘‘r. ì¶mg [adoQ> Ho$ gmW
v) H$m§H«$sQ> AmYma - 1.5 ‘r.×1.5 ‘r., 1.0 ‘r. JhamB© na

vi) Q>mda ~moëQ> Ed§ [adoQ> - Cn¶w³VmZwgma

7. Find the forces and their nature in member’s of truss given below (use graphical method only) : 20
ZrMo Xem©B© H¢$Mr Ho$ Ad¶dm| ‘| AmZo dmbo ~b Ed§ CgHo$ ñd^md H$mo kmV H$s{OE (Ho$db aoIm {MÌ {d{Y Ûmam)
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8. Write short notes on the following : 20

a) Types of timber column

b) Slenderness ratio and radius of gyration

c) Failure of riveted joint

d) Types of riveted joint

{ZåZ{b{IV na g§{jßV {Q>ßnUr {b{IE&

A) H$mð> ñV§̂  Ho$ àH$ma

~) VZwVm AZwnmV VWm n[a «̂‘U {ÌÁ¶m

g) [adoQ> Omo‹S> ‘| {d’$bVm

X) [adoQ>o‹S> OmoS> Ho$ àH$ma

Y


