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Answer five questions selecting not less than two questions from each secton. :
Please write answers clearly showing any derivations required and stating necessary assumptions.
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Q1. i. State three assumptons/idealizatiors in analysing the Staticaly detenninate two dimensional
trusses. Discuss their validity comparing with real trusses. _ _ {5 Marks) .

i, Figure Q)1 shows the geometry of a simply supported plane truss used for the advertising board.
Every member of the truss is made out of steel with lengths and cross sevtonal areas of members
as given below.

Member wength Cross Sechonal Area
UIMIL, MIL1,M1M2 { a

LiL2 2 2a

Ulhi2, MPL2,L1M2 1.41i 3a

The truss is loaded &5 shown in the Figure Q1.

a) Find member forces of the truss in the terms of W, using the method of Joints or method of
sections. Indicate the sign of each member force clearly. (Use the sign convention. Tension -
usitive) (B Marks)

b) Describe with clear diagrams how the graphical method can be applied to analyze the truss.
(Calculation of the member forces is not necessary) (7 marks)



Q2. i Find the displacement of point A due to the horizontal load W using “Williot Diagram” method of
displatement caloulation. , (5 Marks)

Figure Q2

Data - Length AB =1, Length AC=0.75], Angle BAC = 120"

ii. Find the displacements of the joint U1 of the truss given in Figure Q1. (Assume constant E for all

the members) (9 Marks)
iii. If the horizontal load at the joint U1 is_only applied to the truss, find the horizontal displacement
uf joirt UL, ' (& Marks)

Q3. Figure QO3 shows a continuous beam ADBC with a hinge.
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Figure Q3

" 1. Draw the Influence lires for the following
a). Vertical Reaction at A '
b). Bending Moment at B
c). Jending moment at mid span BC.

(10 Marks)

ii. If following loads are moving on the beam, find the maximum Bending Momert at mid span BC.
~ when
a). Two concentrated loads of 5 kN each actat 2 m apart. '
b). A Uniformly distributed load of 2 kN /m and 2 m in Iength covers the beant.

{10 Marks)
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SECTION B

Data for Q4 and 05
The truss given in Figure Q1 in page 1 is to be designed using Gr. 43 steel.

60 x 60 x 10 EA (Single) angle members are considered for internal members of the truss and
2 x 60 x 60 x 10 EA (Double) angles members for outer members. M 20 bolts are to be used for bolted

connections.

The properties of a 60 x 60 x 10 equal angle are as follows

Area of Section = 11.1 cm?, distance to center of gravity ¢ = 1.85 cm,
Second moment of area

relative to xx-axis , y-y axis = 35.3 cm?*

Radius of gyration

relative to x-x axis and y-y axis = 1.78 cm and vv-axis = 1. 16 cm

Length of the shortest member (1) =3 m

Q4. i).Define the term "eccentricity of the connection’ and discuss how the eccentricity can be allowed in

steel member design. : (5 Marks)
ii).. Check the capacity of the selected angle section for the outer members which are  subjected to
tensile stresses, (8 Marks)
iif). If outer members are connected at the supports with three M20 bolts find the strength of the
connection. (7 Marks)
The allowable strengths are:

the allowable stress in bolts in clearance holes, in shear = 80 N/mm?

the allowable stress in bolts in clearance holes, in bearing =250 N/mm?
the allowable bearing stresses on connected parts =250 N/mm?

the end distance of 20 mm diameter holes =28 mm

Q2 51i). Define the terms radius of gyration and slenderness ratio used in compressive member design.
(4 Marks)

if). Find the capacity of the internal compressive members shown in the truss in figure Q1 in page 1.
{members should be connected with at least of two bolts at each end)
(10 marks)

iii). If the compfessive Ioad of 5 kN and additional 2 kNm bending moment is applied to the
particular member mentioned in Q 5. ii). Design the internal member subjected to the given load case.
(6 Marks)

Q6. The beam shown in figure Q6 in page number 2 is desngned to support a concrete slab of a hotel
building,.
Loads applied on the Beam
Dead Load
- Load due to the partiton and finishing = 1.0 kN/m
Imposed Load
- Load due to the people = 1.0 kN/m
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- Load due to the furniture = 0.5 kN/m

Density of the Concrete = 24 kIN/m3, Space between two beams =3 m,
Self weight of the beam =15% of the total dead load. '

i}. Calculate the design Ioad of the beam considering above data. {5 Marks)
ii). Draw the Bending moment diagram and state the maximum sagging BM and hogging BM with
their positions, ' (9 Marks)

iii). If a Universal section{(UB) 356 x 171 x45 mm is selected for a given beam check the suitability of
the selected T section. (6 Marks)

From the tabulated properties ) 356 x 171 x45 mm
Plastic Modulus Z« = 686 cm?
Depth of Section, D = 352 mm
Flange Thickness, T = 9.7 mm
Radius of gyration ry=3.77 cm
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i). Derive expression for Euler buckling load for the
lo column shown in Figure Q7 (10 Marks)
-V
Figure Q7

ii). State five assumptions used in derivation of Euler Buckling load
' _ (5 Marks)

iif). State the differences between basic wind speed and design' wind speed used to find total wind
load applied to the roof structure. _ (6 Marks)



TADLE 19. ALLOWABLE STRESS Py IN AXIAL TENSION

Form = . - Grade Thickness P

_ - mm Nimm?
Sections, bars, plates, 43 =40 170
wide flatsand hot : aver 40 but = 100 155
rolled hollow sections _ 5 =63 215
. : over63 but = 100 : 200

55° =325 - - 265

TENSILE STRESSES FOR ANGLES, TEES AND CHANNELS

42. a, Eetentric connections, When ccgentricity of loa’.d:ng oceurs in conncetions
of angles and tees in tension, the net arcas to be used in computing the mean
tensile stress shall be as given by the following rules: -
1, Single angles connscted through one leg, channel seanamcanueca‘ed through
the welr and T-sections vennected only through the flange. To the netsectional ‘ares
. of the connected leg, add the sectional area of the unconnecied leg milidplied by: -
i o 30; R
3a; + a, _
where @, = the net sectional arca of ths connected leg.
a, == the sectional area of the unconnécted leg,

~ Where lug angles arc used, the net sectional area of the whole of the anglc_
~member shail be taken.

2. Apuirafangles,channels ar T-seclions, cannec:cdmgerh:rafongthair f:ngm.
when attached to the same side of a gussel for the equwalcnt by only one leg of

- each component:

(i} in cuntact or !;Epdraled by a distunce not axceadmg the apprepate thu:k ]

ness of the connected parts, with solid packing' pieces,

(i) connected by bolts or welding as spcl:lﬁed in buhclauses Sleur 54g so thal

the maximum ratio of slenderness of each member between connccuons B

not greater than 80,

Tothe net séctional area of the connect part, add the secnonnl area of the unccnnected
part multlphed by:
5,
. 5ﬂ| 4+ ay
where a, = the net seciional area of the connected part.
. ' ay = the sectional arca of the vnconnected part.
Where the componcnts are widely spaced, this rule does not apply, and the member
.hall be specially designed.

b. Doubie angles, tees or channels placed back-to-back and conneected 1o cach
gdeofa gusset orio cach side of part of a rotled section. For computing the mcan 1ensile
stress the netsectional area of the pair shall be wken, provided the members are connected
together along their length as spacified in Subclavse 51 e or 54g.

NOTE. The area of the leg of an angle shall be taken as the produrt of the thickness by the
yength frérn she outer coroer minus hall the thickness, and the afed of the leg of & 1o as the
product of the thickncaa by the depth minus.the thickness of the table.
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TABLE 18. ANGLE STRUTS

Sectlons And axcs mfggmﬁ'zmr

veaxiss Q.85 Lyir b 0. 7L . + 13
aparie LOLr,, but 20.7L, Jr, + 20
bb axis! 185 Lanfre, Bul 30,7 Lyt + 30

v axit: LOL afrn bt 20,70, 0r,, + 15
an axis; 1LOLfr b 5078, 0r, + 30
bbasis: 1 Oby/ry but 20,7 Lygdry + 30
{Secnoied)

xxaxis: 0, BSL..-‘r., but 20,7 Ly dre + 20
yypazis LOL,Jr 410

72152 1,0Lgy!r b 20,7 frag + 30
yyaxis; Q.83 Lo fre byl 20.7L, Jr, + 1)

" (Secnote d)

* MOTE |, Thalengih Liztaken beiwesn i tnietacationsaf s emtrahial axes of the inrersecions of the setiing mut Yines of the balis, incspoe-

i T Alve ol whethet the sirut iseonnceled to m gusser or dicsily to snother member,

NOTE 2. Intermedlate faiemh restiaints reduca the value of L for buzkling dbout the relevant axes. Fof single angle memben, L . is1oken
beiween lnteral Tesinints perpandiciiar o slther 2a ar b, ’

NOTE 3, For single ongles contected by ane bult, the altowable simsy 13 also redued 1o 80 per czot of that fur on asially loaded membsr,
MOTE 4. Dowble angics are interctinnected back-10-back 1o satily Clavs: 37,

CEX3231- 2010/2011



00148

i) mm mw%%
sl MMF ”. ii

.-

Jw#m e
i R
e s

=

llindsas

e

el
.

o HiEn w...d\

i
th
T

CEX3231- 2010/2011



CEX3231- 2010/2011



&

00148

o
e

CEX3231- 20102011



