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B. Tech. 6tl'Semester Civil Engineering

Regular Examination Apri l  _ June 2016
2CI601 Design of Steel Structures

Ali cprestions are compulsory.
Assume suitai:le data wherever it is necessary.
Figure to the right indicates full marks.
IS800;2007, IS875:1987 part-I,  i i ,  I I I  are al lowed.

Section - I
Design Iloited prate girder for effective span of r5rn to
concentraled faciored road of 500kN each iit distance 5m
trlong witir factored UDL ol 4Okrrr/rn. The girder.is lateralry
Perforrri following checks :

a) Momenr capacity of flange
b) Sheeir capacity of rveb using post critical method.

OR

Total Marks: 70

carry two 72
fiom end

suppcrted.

Design welded plate girder fbr effective span of l gm to calry rwo
concentrnfed fac:tored load of 150kN each at distancc grn fronr enrl
aio*g with DL ancl LL of 15kN/m a'd 20kNrnl respectively. Lresign
u'stifrerietl Plate girder with thick web.perform tbllowing checks:

a) iVloment capacity of flange
t]) Shear capacity of web using post critical methocl.

caicuiate optimum depth of prate girder subjectecl to maximum
Rending nioment 5000kNm. Assume Intermediate transrzerse stiffe.er isnoi reqlrir€d. Fr=250Mpa
Design Gantry Girder for fbllowing data:
Crane Capacity: i80kN
Seif lveight of crane excluding trolley:200kN
Span o1'clane = l0m
Span oi Gantry : 6m
Self rveight of trolley = 5OkN
Self weigirt of raii section : A32kN/m
Min. hook approach = 1.2m.
Whcel base of crane = 3.5m.
Yiekl srress : 250lvlpa.
Do an1.tu.o Check required in Gantry girder
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Caicir late
maximum

stiffener is

OR
optimr"rm thick'ess of rveb of prate girder subjected to 04Berrding momeni 6000kNm- Assume Intermediate transverse
not required. Fr:250Mpa
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Design Gantry Girder for following data:

Crane CapacitY :250kN

Self vreight of crane excluding trolley:250 kN

Span ofcrane: 12 m

Span of Gantry = 6.5 m

Self weight of trol ley:40 kN

Self weight of rail section :0.32 kNim

Min. lrook approacli : 1.2 m.
Wheel base of crane -- 3.5 rn.
Yield stress:250MPa.
Do Check for shear for Rolled section of Gantry girder, if h : 900mm,
to": 12 mrn F.,,":25A lVIPa, Vertical shear force (Vz)=500 kN

Que. --3 l)etelmine Nature and h4agnitride of each member of ljou'e type Roof 11
Truss having a span of 9m with sloping at 30u.The cenl,er to center
spacino' of Roof tnrss is 4m.The Fleight of Eaves is 6m.The Roofing
mater:ial consists of GI Sheeting. The structure is situated in vicinit,v of
Ahmadabaci, giving risk coefficient K1=1.It is a stl'ucture lvith closel.v
spaceci building rr,'ith height up ro I0m and gieatest dimension less than
20m and rvidtli 6m tenain categor,v III class A, coefficient
Kz:0.91,'fhe topographSr factor:l.Assurn€ normal permeabilit;r.
Provide br:lted joint. Assume 3 panel in each sloping length.

Section - II

Que.- 4 Atrempt lbl lorving questions

(A) Design a bolted framed comection to connect an ISLB 350 @ 06

485.6Nim traiismitting an end reaction of 450 kN to the web of ISMB

(u)

I

550 @ 1017.3 N/m. use 20 mm diameter of bolts, steel is of gracle F'e
410 and bolrs are of gradc 4.f.

{B} Design a sei}t connection for-a factol'eC beam end reaction of li0 kN. 06
'fhe 

beam section is lsMB zsa @36s.9 N/rn connectecl to the flange of
column section ISilts za} @ 36s.g N/m using bslted connection. use B
20 mm tiianreler of bolts, Steel is of grade Fe 410 anci bolts are of grade

4.6 .

OR

Que. - 4 Attempt lollolving questions

(A) Design a boitecl iiamed connection an ISMB

ccrm:ected to the web of girder ISIVIB 550
rlaximum cnd .shear drre to i-actored load is

400 @ 604.3N/m is

@ 1017.3 N/m. The

250 kN. Use 20 mm

06

dianrete. of b.lts, sleel is of grarie ire 410 and boirs are of crade 4.6.
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Design bracket connection fbr the factored load

Provide 22 mn diameter 4.6 srade boits.

as shown in figr.rre. 06

Aftempt following questions

(A) Design a sii'ply S'pporteel beam of span 6rn carying working loa,cs of
I)L:I5 kN/l' and LL:l0 kNim. Assume that the compression flarnge of
beam is laterally unrestrained throughout. Do ali the crrecks.

(B) Explain the diflbrence betrveen bracket conneciion type-l ancl bracket
connection type-Ii.

OR
Attempt lbllowin g questions

tA) Design a simply supported beam of span 6m ca*ying working loads of 0g
DL=20kN/m and LL=l0kN/rn. Assume trrat the compression flange of
beanr is lateralry restrained throughout. Do alr trre checks.

(B) Explain the classification of connections ascording to Bjorhovde. 04

Attempt following questions

{A) Design bottom chord member of a roof truss for the fcrllowing: Length: 0s4m, Cornpressive force: l50kN, Tensile force:200kN
fB) Design strut of a roof truss member- for the following: Le'gth: i.5m, 06Compressive force: l20kN, Tensile force: l00kN
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