|5 Septs

FRIDAY

6 COMPRESSION MEMBERS

®Primcipale Ragton —
' oﬂmaﬁ'(a/ woed. v, 7\006

AT e V S ¥ AN mt

Strut
(biscortinuou

® Strhut —
@@aﬁxm&/{é used. WA noo-B
bvant CON o MM‘B “a’ﬁbe”“ 0 ROOF TRUSS / 'T
: PrincipabRafter™
® Colwem (on) Post (on y%ahoh(ggexe.l_cohmn) (Moaip  Struct)
wned v ondastrial bu,‘»\,o{)w.\g +o (cortiruous strut
WO Ik {(Loon @y Jloon é'motem; A\
) ® Boom — |
Promn CAP\L OOWFT\QM\OY\' rmernbon in ' _ <
a ovame Y ke | g | posi

> Rpes of Failures i o Co»m'pveséton [‘Oémber
® Yhont Cluvwm o shont Fhract — J\(Onmwua ol %
gttty C"“”%‘Eﬁ- o) a waternial.
iy Irbonmediate Coluvmn  on  Intorvwmediote sbrut — gorenally
il LZS tnelostic buokbmﬁ
G %Ohg Colurnan Jé’ow\(-j Fhnus ——@e,\—\ma/ma, i‘mL d— olasti.

o bud<b
) By

.— _IA . ' \\\
VY

| ' £
fed e £ | /, cd << Fy |
| »‘ // / < fp .('pvopov-b'\ona\ljcy limit)
Pr _ d /
CYielding Failune. ke
. (Elastic buckMina. Fallune
ek Sho?d-; Co_lu'm“) in long coluwn)




' Y
-— CO"NV‘PTLQMLVG %{:?\Q,YB‘U'\, 06 a oluvrnn  en gbruds W ' & @

iﬂ.&\Me’Y\c,eCL %
@ Iniial ieeponfpekkon v the membar (due +o Themdling,

%ﬂmpon—{:aﬁcmﬂ & oedkon) |

iy Rosidunal gorners in the. ¢fs (olswelopqot due o oobu?j $row
%g\" m“‘? WAle W‘OWLO(L% o amblent temp.)

(it Eecentricily o Lowu,»ay (o\wbmg/ sdolitron ol ™o mertts)
- @esgn Cowq)\ress‘lon Sﬁehd%'\\ oF o ™Membeyr (Pd,) .
Po = ‘CC.CL‘ Ae

Fed —> cLQ/o'gh stress  n anciad ww@,\égon
Pe —> clfgchive seckomal anea.

® IS 8o0:200+4 pop 50 '\'Y\DLA)GP\Z' awowes  ayb, e 2 b bosed on

PERRY ROBERTSON’S Appnoaa'»-
, }

N\ = momn—dirnensiorad efhective
glon denmemt  Fokxo.

[ (s

-pcc _ITZE .
- ' ~.
-ﬁcc, = elastic bu.c.k/{fwwa/ et 0.5 1.0 ‘-75\ 2.0 ?_.5 3.0
= TE
kKL \%
Y

® Az p IS 80011084 |

Pd = Tac. Pe

< 0.6 Fy (MERCHENT RANKIN

(R +Egm)* FormuLn)




® Clers &  (Fubulont gockktord) membew have mone WD ARAZ M

SH\@B% oowwpomzci 45 clond € (sobd donahon Beckrons). Roth
members  ane  tniti a)b(a X‘E‘hculé’)‘ﬂr and. Qkx,u, %\oh\,-

claw o« & c
LNV Locxo\iYa,. Bk nesiduwal shrexes wih be ™one in

clars G co'r«f:PoJ\.o,o(, v clom A s u%@nm CooLL?g take s le
okt omd enckodon’ of Fubulen  sedoms.

e bhe
Y |
® ' " - 7
—— (—I— ) y
| N /
Z Z = i /
_ - | . )<
I
. . \/ Y ~N\
—— A /U N
AN
¥ Y M
: ¥ i
Yz > V.ya. Yoo > de uw > vy .

o= |6y kL)
v
mE -(;w'\behouwa,

Y0 will be mere Q.Lov\a, Y-y ancia .- C}_kélm A mears

Vowen Led v odaae z{):xoh\ Yhe aowe
9
. o (Pd')z_z, > de)}j""ﬂ-
g’cuﬂwé dockrore e Lest gacdktors ane thote vw wlhich,
’ ' G andan
Pd) 2z, = (Pok)yﬂ , ( tubukarn 3@(?5@”'\’5) .

% q)ewy fRobe_,vt-s on’s E oLucd,-'xOh ,
Led .= “EL) /.vxmo | < Ly
45 + ((bl"‘?‘l) o5 ¥mo

N = non Airnension al 'ek’ge,c;b'we, glondeonmeas  nabteo =

= [ ()
- TE

-Cg
+ee




T gecktorn. wdh be Xukae%-zd, 1o eccorvbiig tmouaﬁ

wrok Ny o

Uooaren —-69‘71 15 zzéﬁ(}h) }/ooobu'ﬁ wll be co Ob Lcom

y Y
|
z : z
Z - - - z -
g |
Yzz >> Yya, Yzz &'Yyﬂ

'EIO,L Iavre. el 0{)' ?ed(iow-, _‘ﬂ_’“d fecti o woillk be. e ne
ecormmical omd eplgdent  thaw, TSt

gectiom,

® oo strodkn —kao\fvi% botts, en —tack»ing, welds  on —ba.c.kba,
rMYER  one wned O covmect  didforerst  ctions.

@ Jon  colunms, bf’\w/'waz o Lruma Fgptemy ane e |

- G)’Y\’V\mO(i’ha’_ % HT?‘"’*'\S 7£O71 @u’\ -+ U:P @JL&L’YY\WLS ar
e

— ‘;{admé/ Xa,g\:em (’Phc{,e)\)@d *&G"L otcetriie loaclag], colum
— Rodder géjgbem (dewlla used {or aodalb loadod, ol ny
. P E
* %ac'wwd % gtern
— glay{;g) "‘Y‘J\M> 0')’“’\*\“_‘”(‘"’ S ﬂ:}i
tube  seckioms one mod‘\'a vaed, AR
os  fockiom {@1 Lowi,% ™maombaen,
'@ —> ovgle of indimakion o l@%%
co it Lo%'ﬁz:(,gouhak - andA

L —> BP ad,% O£ LO\CA‘né ™ L) oj'l_ _V_>
b—> widbh ot lact e‘;_d

N~ \Q.T\OHL o}, LQOW@ e by .




3

93
Step 3: Joleck a, 4riold gection with 3PP N0 O ko, e

areo. equal 1o oea  requined.  worh Pghar minimian, T
obh aaﬂoﬂo‘co'm'

Step 41 Pased on end omditton, KL omd effeckive
gumdonrars  natio (KL/v) oamd Hed o] a brial feckiom ™ ‘bé

cokondatked -
Step 5 (POL}_&Y;@L - (’ECOL)_H-ML X Ae.

é\b P < (Pd)%vml ; Sockom. W fale. Othonwswe  gare

pno@m U N?Qcoteot with f\@km Cle orea. |

i b & lendenm Racki
X haal" "ﬁé ess atio. L\'mi%{vxg X\
G)f}‘wm?,\mm marmbaon /sul:&zot—ed < 180

+to W\PT\M‘WQ Loadls m‘*bﬁmg

*v\o'\'*\ M_Lf— corrinadrom.,

ousa sanibing am i lood o

ek
equadia
B . bearn. - & 300
®© Jou comprawom™ ‘t{f/waja of bew
'%Bu”% up Sections <CB_U\.'LHT wp Coloumns)
| v
N4 /

~N

- T




B_L.‘_ - @%@cﬁve gl donness ﬁcd?b' ﬂt @2)
\,.
Co m,\)wlm

kL —> efledrve \S?Ar\aﬁv oy OLNW\Q,-Mbeh'

K —> elbedtive Lm&ﬂ» comsbarst 5 L —> unsupporvtee lomg b

¢ = 05 (1+ct(r-02) +)

< —> 'L\'Y\peﬂgeo&m\ Ao

(Bu kWn
Cljuss J a b C ad
. 0.2} 0.36 0.49 | 076

g+ corwidens —
o) Eccertricdy o) a lood.
by Ikt ad e
) ?smid,uo.k. genars Pmuﬂr noocfg

- E-FfFfe ctive Le'nj—l;}\ of o CO’TYYPYQ.SS"IOT\ T")e,mberg (RL)‘

KL o\gpeho% wpon :— A#L’%‘"*;o:;j
0y gpe of end  womdlition L Geee.,
CRUCE o membenes W\»e—elb'm& at O,C,'jo{h'(r locakion . ) ke
'Ul‘u.\/\foc of Tivents en bolty wsed ot a Cjo«'.n{-. " |

X f—ﬁﬁeg-ﬁvg %ehd—l,—% of  « Column (KL) 7

SMP'?‘» 06 g‘f\d @gv\dﬁion f%e,ob'we, Zeﬂ:ﬁd\,. gkz)e,ﬁ,\;g, Lq,y(\qﬁ\

(ky) congbant (k)
gi?cad, — Yixed. . l& 0.65L 0.65
77

ool — Pirmned. 3 0:€0L 0. €0
= mwwi
{PLY\'\‘\LOL —-/Plz\m‘\-/u.?L - 1oL 1.0
(-H"ug el — %rw eci)

CToced — Faee I}L 2.0L - 2.0

Fiocad *\/WOW\@*T" Roen. 1.2 L 1.2




Pirmed—rnomatt noller - 2.0L 2:0

8 Septs;

"HURSDAY

- Design of Ascially Loaded Cowrp\ression. Mewmberg,

X o@ggign QequLchmewt +for 50‘7@343/ of Cowmss‘on
Members -

— @‘% ™ nassive Lo
(g comp C‘fi (P) .@—udn Comnprension g—};;\&gj

O & member
- KL\~
T)o Ob fecttom ﬁw&’“gr Elendannery Roks
| : 0.
(—Eo take cane o eneckion (.oou)(/a)
@n@%fﬁ’n 06 corrmPr\,o);élO’Y\ mombeny  w an  ihdione chizom method 06

an os  he ~6mLum. gerers +fed dopends on ot o} 6%{.,07%

Faol ~$<K'-,0< b = f—‘)

® g@\. a. 'EQ,’Y\DLGY\. VY\C’,Y\'\b@\.) SCLUth’Y\ L d\Q_P@;hde_'n—t- on. A

For o comprasion memben, teckion & dapendamt on Ap g ¥

gm oo, reckion Ak oko?w\i@r\% o Morment 06 tneontia.
Stepa: Aasurme cksus&j’n gtreat n anciald Compramion (fed )
'FCOL = 50 MPa (“ﬂe’l 'am&b, z%m'ba)

| = 200 ‘\'Dpa, (%971, '\"LQ,O\)WL% lovdled. Colum%)
Step 2': fﬂeabwe, sactional  anea nequined, -fon J“MMQOL
comprarive. lood, P 18

( Ae ) veq = P/('ﬁCOL) assuwmed.



— Yalune ol l,ow'ma, S%fsfzm (%)Gj

A‘ ¢ T
< P K]
SO

@ _>l>wd<l'ma o& whola, Lovrp onents
@ —> local bucklin X oy colwron  component.
@ __>'),0¢QL, bu,okb'ma, o{) L&U‘ma, r~emben
— @@,’Y\Q)'\OLL gPQ/C/‘Lt‘LO“a._H:OhS:
® S}\L o dus 06 %»ﬂaﬁ(ﬁx nonm ek o er, quhe_, o{)
\,c\dmg mot e than POU\Q/UL\ ‘o the PLGO’UL Ol’) l,acua.
e, k‘cﬂﬂ # Yzz

Fo "hawe wy\owa n dm{tﬂ'n, condidion st be

Yy = 2z = 1&3 = Izz y Y
Izz = T—ya» k_' T
21525 = 2 (I&‘j + Agfy) Z _&_‘_ F S z
=2 (I‘M + A(%—!» Cas)?') £ S, —
4

® g@l‘ziﬁ\jlﬁ« L@Cma Sadt@m) LGM\B on ore PL’J\M‘ ghowtal.

relleck wwmo‘;:x tmage "o e prane

L b
= = =5

M = FxD



Jhae  Bhouwdd nob be amy. vamiakion  wn lac
© T ar s "oty g

T o

_ (@Qs\gw yPe,CL%Lca-l:'\o’ng :

(i"""POrtanJc)

o *

® 40 <0< 70

OpBimum  angle o 1‘“'“‘3 memben, 8:-45° to 50

g{) o< 48 > Lcwima rmaembin moa chame. o cwva !m-m:, 06
the the C’t)LLmY\ LO(J@ amd. fooma load. ’hr\aé/ Mgoﬁ_ ‘é{‘—om
one  olurmm  omp onenk to  amobhen ol Wrmponert  like

Lruua e ben,

0 x>, the Hag o canging aapa iy Lasing.

® Effeckive fondmmed aatO of lacing mombor showld be
Lert Yo N QﬁluO‘uL ‘o 145

KL
LU <
( v )ladma, = 145

Abeve wonddton W ﬁ%umwk 4o awoid locel bucwy? o4
Lao{ma maomban b)vo indioiduak | olurmn c,om{)cpeﬁh .

- KL -
0 Hon S'ijhL 10«(,{;:15, _Kgokem witth
orne botr &L one.  ravet 1ol
@ o aingde lacimg go'ack welds, 0l
Gip For doulste lacing ggbers 071

cOhene, K[ —> Q,M)eob‘we %‘t’k O’l) Lac,wé reralbeh @k_\{



g oA Logc,'m R + @
o {L (3/( X ) HLe/t-
B
IWn = B+®
12 h
Yo =— IWn _ B_L.g _ 1
A 2Bt Jm
iz ki < 145
_t_

Min uoidth ol \[)Lou(,— (ao'ofa, h«evnb@x) Brin = 8 x ghan k dicarn aton

of bolt.
® f{r\ atj;te e Wi Moo | Mg,
B (min) 50 55 60 §5
(ram)
® Slin ek mem ol Lau’ma mcmbe);
| tmin £ _41_0_ ) {on 3%;3@ lgana Bysber

£ L ; \6891 double, [,04,05, ™exm ba -

60

® = < 50
Y
< 07 x elfeckive slendenmens notio o)
whole buil‘l'kxp olmn (kL
_Y_O
wWhicheren  ‘w lens.

Ska, obove conoldon A 7\_11\;;(71,@ % dinate local b%o\«uvg
- ofy  indidused COLA’YTW_Y—\//C:DNPMQW?\’- bluo lo\c)nag,

S e N, g}‘d%‘“"be dasigred, 4o cv Framoveus  Thon of

25 % JOQUCGMQL wluran  Loed..



gﬁowvo\)me ghoan, V = 2.5 x {‘)de colurmn Wad.

V = 2.5 p
oo
y = \rvr
— — Fsime =0 S
N i NN
F =V gme -
N N

® @mgh aod gl *AOTLCQ, N LMLV‘& memben(f:)

F = Vv
NSIng
F = Vv
2Sing <~ém g.w’ﬁh L“““ég’ N=2
= 4;“9 (*6991 doubsle ch'ua/ yaob?m\

N=4—)
® Efhective gandormen  Aakio  of hxcua/ lbwmn ghould le

tnoneased. % 5% N evdln do take e ghean dapovmakiong
due. 4o wnbekomeed. %DWBQWQL %95\&& n 'Lowma, by,



%}EVEL’-Z
P-s2
}\ SEPT, ge&/()ectlue glondanmen notio, ki
(3} . ? —— = 200
KIDAY v
- .1_. = C?
_ ) /
KL = 1oL (Encls ane hngecd )
KL — 200
Y
L _
- = 200
Y = T _ 4 L
- - JTa /6 = g'__.
A o o> +
L = 1
— 200 = =50
d/q = o

% gnowuwwe, s\\m)vzg.gp .

100

P Jackoned. Locol. 5 Ps —>Zornrice Loed.

p= XLXPS
= |.5 x 1000 = 500 KN.
o V = 2.5X1500 _ 37.5 kN
100
5. Aol A m  ladng, F = _V
NSIin©
0
O =485 ; N = 2
F= 3805 = 26.52 kN Y ‘ ISA 100X100 x
28in 45 o '\( |
\—— —7
| z l l _ z
o —-.-—_g'——- | 5’ |3
6. A = 1903 v T‘ J
, !
4 4 !
= = \77XI0 m™mm
12.2 I33 \9|

m}bﬂ Todiuws O{) égﬁaﬁO'\Q, Yrun = W

Teia = ™an % J\/\/ A\ Iz=.

TRG rom +hiek,
I Sussd: P\thQ
Y



IZZ = 2 (160( + A\\jz)

= 2(133,-%_/\01) = 2 1z2.

@w@% PW one PA,OMM o ot Pe‘m—té 06 J'W“U&ON-
I & A o4 8%&"6 plades o wot (ncacked,

1, = 2( Ty + A(Hr )

Teiin = Izz.

’ guseet plate
O < -
1zz = 2 (135,4—//23%) i K lga 150xISOXIC
- 2 \
Iyy = 2 (Tyy+ Az") .

Imz\.\‘\ =

X 2A

2&( 2|

Vv

/

/7

% 120%120 X!
v

Yrein = !Imzw\
A

I‘Y\"\;\-“: oan Ob IVV N IUU

/

Loy = Z(qu‘+ AV ).

AT
A = 27150 mm>
= 2 (s8y x1F 4+ 2750 x 02/) .
= 1168 X1 rnt | .
' Tuw= 58 X\0
Ivv == 2(Ivv + A‘}).

Tvv =15t xiot
= 2 (1 xi0f + 2750 X2312),

L= CzZ + Cyf = 38 +438=2312.
- (573 .6 x107 '



Ko

Im’.‘“ = Tyu = H68)(\O4 mmt
n = g T — né X
Y i :\U — \‘ 8 X1D _ ‘lé,.o% S
2 X 2750
o. A=003, TIz;=TIy=177x10" vwom*
Y Y .
Ct)fj = Czz = 284 v : ! 4 T‘— - #réﬁ;\;\)%.ous
Yyy =Yzz =30.5 mm 8 P _!_ - (*reated as
‘ z 14 - Z —6m A xed Sq\apov{:s)
A ( 400
i
B W A \'.LL V.
400 -
Y

D47 : 6th Point
(Buolwm% aboutt 0"8 i of bul.\%—up membey = class €
Deosign amdial  OMpREE bod, p = fed X Re.
foa= @@8«(\, ocial ,oom?miye sbnans

2.
Pe, = gk’o v e Zed(i’OY\CLL ared, = 4 X19D3 "™wn

Pd = Hy/8vo < b
$ + (¢*—2)0® Yo

= -% = 250 ™, Fno =‘1-1 0
@ui\* up . Wembm — C,lahb @ % gm?m{)ediof‘\. AQC}bOh, X =0, L|9

N\ = Mo dirnorsional  efhective dondeamers natio

KL =o0%L (OT\L ende q‘\XY\dQOL & othent emd °l{’wc.e;ol,)'
= 0.Q X 6000 = 400 ™M™

MI o bwtt wp geckiom 1 Ty, = Tyy = (Icoﬁr Ay*) 4



4 (17,_7 x 10"+ "‘403%(‘_*._._?20 ~ ?—?"*Y))

5 4
= 231227 XID mm™

Tzz or Iyy

“—*“—\_____

A
: 6
— \/23!- 227 x10 =174 .28 vm.
X (9083
o }z\molsmﬂel\é noto = |05 KL (8% T Ao ()u;H:up ’
Eheckive : Y <,oluvnn,)
_ .

- 0325
mE

A= | (kvL.)-’— 250 x -QOSK@%Z
= 74/
_—

2 5
T X 2X1D

$ = o (1 + ot (N—0.2)+ '/\2).

o5 (1 + 0:49(0.325-0.2) +0325" )

-ﬁcd = % /XMO :- 250/’-16

2 y2)0r 5 T
P+ (@P-n2)0 5 058 + (052 —0:325%)

fed =214:33 & 250 Nfewd
| le1

Pd = 4y xA = 214 (4 x1903)

= 1628 x-\OaN = 162 kN

—
Pm——



