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iy 2; _;;;’Compression Fbe

I When the compress:on flange is braced laterally at intervﬁayl‘s_—i
exceedmg Ly as defined by Equations 2.17 or 2.18, the allowable .

'bendmg stress in compressson Fbe will be taken as the larger value
from Equations 2. 23 and 2:24, 2.25, or 2.26 with.a. max:mum value
of 0.58 Fy:

- For shallow thick ﬂanged‘ Sections, where approxxmately

(b'c‘; >4), for any value of Ly/rr, the lateral torsuona[ buckling

stress is governed by the torsional strength given by:

800 , ’
Fith, =————Cy <058 F, ...
oy = gTA Cb y - 2.23

ii-‘For' deep thm ﬂanged sections,  where approximately

t
( 'L” <0 40) the lateral torsional bucklmg stress is governed by

the bucklmc strength given by:

| [Cy - ‘
a- When L, /ry <84 T:—b—,then: . : !
y : ‘ :

Fuo i8Ry ... 00 Be . o 2124
" Cy Co
b- When 84 [—2 ks, II’T <188 |- . then:
] Fy Fy
| (Ly /rr)%F -
Fitn, =(0.64 - +—)Fy <058 F, ... . .. 2,25

1.176x10%C,,

o
c-When L, /ry >188 ,F—b , then:
y

12000
Fltb = *—————Cb S 0.58 Fy ............................... 2.26

(Ly/rp)?

" Allowable Stresses .18, .
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Alternatively, the lateral torsional buckling stress can be computed
more accurately as the resultant of the  above mentioned two

qN
¢’

r ]
1 — 3

components as:

.FZ.
ith,

+Fy, SO058F, ... 227

In the above Equations: ~ T ,
L, = Effective laterally unsupported length - of compression
flange. -~ - .
K*(distance between cross-sections braced against twist or
lateral dispiacement of the compression flange in cm). .

z :

= Effective length factor (as given in Chapter 4). o

rr = Radius of gyration about the minor axis of a section
comprising the compression flange plus one sixth of the
web area (cm). !

A, = (b;*t)Area of compression flange (cm?).

by = Compression flange width (cm). ‘

d = Totaldepth (cm).

Fy, = Yield stress (cm?).

tt, = Compression flange thickness (cm).

C, = Coefficient depending on the type of load and support

conditions as given in Table 2.2. For cases of unequal end
moments without transverse loads, (Cy,) can be computed

from the expression:

Cp =1.75 +1.05 (M,/M;) + 0.3 (M;/M,)2 <23 ... 2.28

- - R -
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Question No. 2 (75"/)

The . Figure shows a cantilever truss connected to a steel column ABC and cover an area of 10.0 m

x 24,0 m. The column has a hinged base at A and a pendulum support CD. The truss is spaced at i
»6.() m and carry a longitudinal beam at E. . ‘ : ' :
& - | 0.10 ¢/ m?
UJHHHHTHIIIIHHHHHHHHHHIHHHHill]l]lllfm
’ 1:20.
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\ 4
\§ 5.0m
N\ \
§ 1 A , :
\ S SO
! 50m L 4x2.5=10.0m J
b ] il
Given: : _ .
Total load on the rool ( D.L + L.L) = 0.10  / m? _
Total vertical load on the longitudinal beam = 1.5 ( / (including its own weight).
Horizontal load on the longitudinal beam = 0.3 ¢ / i ; b
St(37) to be used Bolts M16(10.9) gusset plate thickness = 10 mm o
Af[n.r. Deflection for longitudinal beum‘ A= 3—;4—2%7 3 :
] Ina l beam
—» Check the SaF"‘jO?- the q"”ﬁ't‘a ‘ o5
-~ Ipedso pe iy
. ; ) €a €si n)
| . . )_ SpPan
<> Max ollawable dof lection dueto 1okt (pad = 360
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Roof Covering -3 o

ROOF PURLIN
. L 260

4.00

| © \eglse Ceiling ~NBL . )
i 200 | 200 | 900 | oo |
R S
. Fig__(fl}

Part (A) 65 %

Figure (1) sh{o’ws‘ .thcz shed covering a passage bctWeen two buildings. The main structure is a |
simply supported truss 8.0 m span and spaced at 6.0 m to cover an area of 8.0 x 24.0 m. The

top chords of the truss carry the roof.purlins. While the bottom chords carry the false ceiling
purlins “By”. ‘ '

Given: o i

Steel wt. (applicd on the top chord joints) ‘ =30kg/ m?

L.L (on the roof)- ' =20 kg/ m’ T
Covering + insulation (on the roof) =200 kg / m® (true area) |
Falsc ceiling wt. (applied on the bottom chord Joints) =50 kg / m*

Member sections:  Upper chord Ui two back-ta-back angles 75 x 75 x 8
/ Vertical members VU \ |,p two star-shaped angles 50 x 50 x 5
. Lower chord and diagonals ' two back-to-back angles 50X°50x 5
Steel (37) to be used. All truss connections ar@l Gusset plate thickness 6.0 mm.
Use FL.S. Bolts M12 (§.8) for connections of beants “By
Atiowable deflection of beams die To tofal 1oad = Span / 150

Required:  ° _ : | : ’
o G Bl O 3 ¥ (Blg 2mglll 5 JalDh 3Ll g ualsl g Jg¥1 Tl Le oYl o3 |

1) Draw to scale 1:100 the bracing system required for the structure in three views.
2 Check an intermediate false ceiling purlin “By” as IPE 160.

3) Calculate the forces in the truss members Uy, Vy, Dy, and L.

4) Check the given sections of the truss members Uy, Vi, Darand L,

5) Design all the connections in the part enclosed by the rectangle..

6) Draw to scale 1:10 the elevation ol the part encloscd by the reétang

et

le.
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