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Q@ Q)
b
Use 410 LB 5 for all members

Gt spocrig 100 centres
® 3 @ o

R4 20,000 éL
1 1
PROGLEM 2.1 Check s-rerqh of column Q) for
the combincamon of decd load )
external cross wird ond intfernAal
suction LS\ig \oad combination

3.3

Rrsr order elosic andlus's results indicdie
+hat e column s uﬂer comioined axial
compression and bendrgg writh flexual
compression on the insi {'(anee.

m3 kN

Net horigontal force on frame. sckn

o Net verhoal foree en frome SikN ¥
Co ed swo cl{splooemem'

G?(:F;Lvﬁe a8 m&j

Averoge oxial compressians In:

jakn colurmns Pz = Lo kN
rofters P = 30KkN

SOLUTION 7

Design oxial compression capociﬁ:j of
LIOTUR sechon is:
0.9 Ng = 1812 KN 03
Gt spac'ms loCOmm L = 1bCO = &l
(j 38.6

Assumne Ke < 2.0 v x dvection

L < 5000x3.2 =671 6-2
Mo 165
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Ficsr demonsirotion :
Check momernt amphficction using simptfied

crerenia .

L =61 £ Tl/ N = 27/F3 <« 166 L.4%.Q
Fac oaNs 1312

As = 98 = 0.0c20

hs 5000

ot IVt = 0.1 x5 <« o.n

Z N¥ 5l

As £ ©. 1 =2V

ns I N*
Therefore use M¥ - 11 MY = 1au kNnm LoD

Second demonshation:
Check momert ormpirficoation usine, A perCic A
fo Jus\‘l& o lower Oﬁﬁpﬁﬁcohor\ rag P

Cdumn effecthue Lene'\‘n Yr= ( /L.)c -20_¢& 6.5.3
(I S
BU7L
¥g = S
Therefore ke= 3.2 Le= Il,OOOsriv'n
"Nomb = Ti2x2x10° x188 x10® = 3070 kN Al
(2.2 xScoB)*
o0 = 0.6 e o.610 Al
‘—(‘:*_3
SO0
8s = ! = .09 AQ
|—(o.o:ox§_l,
Sk
c:.T ¥ oendhi
(nexuro\ sSi10Nn on s\de flange

irts cre nd’ effectve i prov nd\r'B
lo ol restrount )

Le = 5000 @M, = 132 KN o)y
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Member copocity m compression:

Le = @7
e X,=C P Slc =073 Tave 6.3
Le = 4l
-

3
O.AQNc =zolc B Ns = 0.73 xI812 = 1323 kN D3

Check combined action :
NF oML o 4B 4124 £ 1.0 oK
O-QNC O°qHuz_ ‘313 ‘32

COmmerﬂ‘cer

() The member copocity beﬂdln c.ou\d
have been imcreas d oTo or of
A = LIS (linean 9 moment) but
tis has been n !ec:f =h
(A PMpoe = 17D X132 < 231 kNm

< PMsx = 305 k)

(i) The moment amplficohdn has been
obtained tb opproxnmcrh x+ch roof
portal to angular po -ral
Alhemcmel 'For o of noo{—‘ portal
Appendixz ™A (Pama. A3) moy be used
.as folows:

Foc swau, buckl
Ac = 3% 200,000 %188 x10P A3
10,300 (40 10> x5000+0- 3x30x\o’°xno:<oo)

37 3

For summetric bucklin
L= ¥g = 5000 —O'(oﬁke 055 Rg 6-3
3x10,300

Ae = ‘TTQxQoo'oooxIBS x\0b = 96
(2%0.55 x10,300) x30M>

Moment amplificahon is therefore e
neghgi
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PROGBLEM 2.2 Check sire of column © and
rofrer Q) fo+e combinahon of
dead 'ood | exernal croess wird
and irnternal pressure. with bendi*jl
moments oS shown usiNg load
combinchon

3-3

&mo plotted on compression
0) side as in ASLIOoOo

Lee Lo ve Sy for both members

Gt spachg 1600 cerntres

Purhin GPOC"‘Q 1200 certres

e md.
\l‘/ 10GKN
SOLUOTION
Check rofrer @)
TOr 6900 segment with compression on

top «F\orspe parhms con e assumed o
provide IGteml restraint © e Le = 1200mMm

¢ Hb)( = 295 KkNrm oy

pphed moment ot face of colurmn
(,b\\j S:Ohﬁe)

M¥ = 233 kN { @ M oK
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For 3400 seament wih com‘oress(m on

botcm F\o ,0Ssume there is restrart

o+ Hne opex of the frame

le= 3LOO BMex =195 KN c7
M¥ = G3 kN { @ Mo oK

Check sirenpih of colurmn @ :

Member 1n S10N therefore no reed to
check moment ampihicahon . Dasvan
moment ot underside of rafter

(oy scaling) ™*= 230 kNm

Axiall fenson capec

C-Q Ng = 0.9 «68a0°x320 = 1980kN 1.0
Bendm copoat {\exurol Conmyression
on ouhs-de r$2 rts cre e‘{-‘ecrwe N
pf'OVldl am‘l'a

¢r1b,x_ 280 kN o7
Crheck combned aciion:
N* 4+ M%X = 10b + 230 =0.87<1.0 8.0
@GNe @M 1980 280 oK

PROGLEM™M 2.3 o&n o{: a haunch if 3louBLOo
d tor rafer®) imstead
of ko LBSY Cof pradem 2.2.

SOCLLOTION

Secnoa capacity for 3lo0LBLO
J @ Msy = 1BAKNM
Moment ot foce of caumn
MY = 2233 kNm
CConeed haunch
Exent of haunch regured ((fFom eMD)
(s IO MMM - ad A0 Mmm.
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18akNm (secyy
\ ™ mm‘a{.‘:{o&uo}

B8M0 orourd ine knee

XAx10l
S.q%320
6y x o3

Cr haurch from 310 ug &S

PP ]
{ LT dx (eSxioa 290\~

. (eSxi0.2) x ( 290)
r=—..-. = 383 %10°

~ 2% Z = 960 x10° K




