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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column

HFRZ
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Stability analysis and stability design of column
ARZR

S5RfEF&ERMN, BMHFIHEFERES
FRE B .

M AZTHOESEBRGTERARN, Ba
TEHNAFAREMEMEZE LA, ﬂﬂ*ﬂﬁ’\ﬁﬁ
E ML (failure by lost stability), X F#RAEK

% (failure by buckling).
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Stability analysis and stability design of column

FRZ

Fyp
Fy PR —DEF RS R
I :CJ (equilibrium configuration)
[l
FP<FPcr : Eﬁ$ﬁﬂﬁg
Fp>Fp, : THIFEAE
v
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Stability analysis and stability design of column

FRZ

op <cI Fp<Fp,, Eﬁiﬂﬁffﬁ-ﬁ =k
FEfakiET ATk, iR
BfRER, EBREIELR THN
ﬁéé(]m']WlﬁﬂEﬁ‘JEﬁsFﬁﬁﬁ?%ﬁ
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Stability analysis and stability design of column

FRZR

o

!Q> QCLIi Fo>F5p,, Eﬁﬂ]ﬁffﬁ_lz, H%
) St T ATk,
manbrER, TERSIEZT
Sz, MFRFERNELFEEHN
ERAREN.
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column

HFRZi

VAR O\ ] PortkAD
Wik - o AR
N AR AR

..

Wi o RO

PR RBKED MM EHAOIRE, BM~EMEED
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Stability analysis and stability design of column
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Stability analysis and stability design of column

HRZiR

ZARPIRE M)
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Stability analysis and stability design of column

FRZIR
“ Such failures can be catastrophic

and lead to a large loss of life as well as
major economic loss”.

K FAN Qin-Shan’s Education & Teaching Studio
23



B9 REMShEREM T
Stability analysis and stability design of column
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Stability analysis and stability design of column

MF iR FORE, MEAREEAR EXHFASES
HESE BT 24 AR RS,
E—x, 19074E8H29H, FET-75A.

TR, 19165E9811H, FET13A.

EART i
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Stability analysis and stability design of column
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Stability analysis and stability design of column

HARZiR
RE MR AT 58 E R M—&IT
ASERBITH

1R RE M SR X 51 TPl B e 38— #5144
HRRAFET ST EAEIR

REMEEBSNERBEXE—S
TSHNEMLREX.
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Stability ar d stability design of colun

BEF I MaEFHn

TARRE? TARARE? —&ZIH
NinA R EEHRE?

FTLARBHARY? EFAEMAETEHRS
&% REHRR?

RIBEZMELSRNSREFL 2 IEFHAY?
BRLl = A~ IEFARY ?

K FAN Qin-Shan’s Education & Teaching Studio
28



B9 fREMSH 'ﬂ%iﬁlﬁﬁ
Stability ar d stability design of colun

B EHRENEFRHZ

B Rin X ETNIRFEE KRAN
B A EIRE S2 Axst B 4 lim 7 5 for B9 52 i)
mANNSIEFR R

JI‘H%E MRt R BB
BT

|

H.

[
$F>i
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Stability analysis and stability design of column
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Stability analysis and stability design of column

B EFRENEXRHRZ

K FAN Qin-Shan’s Education & Teaching Studio
31



B9 REMShEREM T

Stability analysis and stability design of column

o FR5E M SR E MERER I EN
 EFRNEERERRESNXY
r MKEFIGRE R FERTREN
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Stability analysis and stability design of column

o F AR P ERE M RER I FEN

(static criterion for elastic stability )
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Stability analysis and stability design of column

Fyp
Fy PR —DEF R T EiR
io, :Pl (equilibrium configuration)
op
Fp<Fp,, : HZ&T#&ar
FP>FPcr . EHSF'&M}E‘
A
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Stability analysis and stability design of column

op <cI Fp<Fp,, Eﬁiﬂﬁffﬁ-ﬁ =k
FEfakiET ATk, iR
BfRER, EBREIELR THN
ﬁéé(]m']WlﬁﬂEﬁ‘JEﬁsFﬁﬁﬁ?%ﬁ
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Stability analysis and stability design of column

Fp
>y« \
IQ> di Fp->ch,- Eﬂti"]f'ﬁfﬁ_ﬁ Eﬁ
) FE R T T ih iR,
MaEnkrER, TERSIELET
SR, MIRFERNELFERD
ErRAREMN.
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Stability analysis and stability design of column

* EFRNEERERRESX

K FAN Qin-Shan’s Education & Teaching Studio
37



B9 REMShEREM T

Stability analysis and stability design of column

Fyp
Fy

Lop-¢<cl
1”1

—4
i/
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Fe#F )\ B2 V& i
BT FEAENEET
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B, EF~=ENEEGE,
MAEHHITE .
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Stability analysis and stability design of column

FHBELEDX

F, P>F Pcr

Fp
Fy

!
sy
!
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Stability analysis and stability design of column

FHERELRES Y

PRBEMH LA
B g TRERFEHESR

\ MR X =G,

N A E‘Z:FIE.'_/I\&EL '%‘Hj

T~ MAMEEERE —H%

— MERTERS (PE

N o 3 -GN S
: WRE peREsER , &

L 4 MM TEETARAS
0 Hh B9 S &R
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Stability analysis and stability design of column

EERERENMY

MNTHKER, RENELNTHBESTRENELZDN
EEREZzZENS AR, MAIRFTR (critical point) . IR
RN EIRAIEFEHET (critical load) {7y X
(bifurcation load) , BFp &R

HERBVTAXTIhAEETHN, EEERUMIINFIRIIT,
EFSEREENTHAEET AITHNEERE, x—3iF
AEM (buckling) &R (lost stability) . XTFHCESF,

BTEHEIEPHNEEEENST X, AR XIEH
(bifurcation buckling) .

K FAN Qin-Shan’s Education & Teaching Studio
41



B9 REMShEREM T

Stability analysis and stability design of column

REZHEBLHSINERPL
eIl ? LA IEHRA?
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Stability analysis and stability design of column

T MKEMNIEF SR EEHREME
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Stability analysis and stability design of column

HIIBIOINY, AKEFES
F AU RIER S UG T8 &
PRHEBM, B HERHEM, i
BRI TREEM . AT Mt

RAEBAETT JeLkitiBip
RMIE R MR R \\>>w‘/)f

0, Mk EFEERSURIER S
ALURH a2 R PRREN, g hemio
Bk FEAF IR R A REAEE S 5

AT 201 2904 (R 4 FR
{E BB HF I i SE I8 45 RAERA T ¢
RIS ITFRSBILEL.
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Stability analysis and stability design of column
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Stability analysis and stability design of column

ERSBET, BHESEMAEHFE, Xk
R 29 [T R 53 (fallure by buckling) . EHTJEHA
RHEE E’ﬁd&&"ﬁ BREISFERMEMERR, B
Tzt g%ﬁﬂﬂu%ﬁw

K FAN Qin-Shan’s Education & Teaching Studio
46



B9 REMShEREM T

Stability analysis and stability design of column

B2, AT8dIeF o IEHNEEEEHLER
E[Y, mu a7 = A RERNARRB R

X—HIRNTRETIERFERERX
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Stability analysis and stability design of column

1 £k B PR IFIE 8] IR W RO E Fa
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Stability analysis and stability design of column
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Stability analysis and stability design of column

TiEfHFRE NS
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Stability analysis and stability design of column

| TEARR AT, S TRIEAR
SR PRI & T o e m it e i e

?Qiiﬁ%ﬁfﬁg EEEN, FLlS
K AR m gy R A A
N T . EFEFRFTL a4 WA

BoE, IR 5 6
fhé5 & B CAEXEMER AR RREKANT R K
NG, BERERS, BERNENEH B, KRS
PR FRIITEAR , B A £ KA 5T R AT
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Stability analysis and stability design of column

REMAREZENIGA R EFHE?
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Stability analysis and stability design of column

B AinR X EFAIEARETRAAN
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Stability analysis and stability design of column
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NFEHEEALIRL, SH4->080

FP_)FPCI‘O

XA, SFTRFEIRA A
Fp B, EEZFEWEMHHETSS
PRBEA, FENEHEEAR.

R\ X— &K, BPEFRG
MMRENDITTE, LIRinEBLR
FH, FAATHAEIRA RS .
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Stability ar and stability des

ign of colun

EAF R R ST S5 S S ATia R

FERAERSHh

S5#RNDFERENFELTEZAIENE,

ZERNETRLURE

= EFREER.
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THTRANER, TREEFNER,

EHREMNEERTGE.
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Stability analysis and stability design of column

F T 45 08 4
g P/Zliﬁlﬂﬁ{;’é Iz,ygtl__ Ingl
Fp

/

B 5 b w\ ~ J‘\ M
“ | & [ Teeme Y

.

s e 0

F, Fp

RigEDBATIRT S, EIFRDTETFLETHE
RS FRERNERSTREBEFE:
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Stability analysis and stability design of column

RZENABXTIRF 1, EIFRBTEFLETRHRERS.
ERNBRS T RBETEE:

X
M (x) = Fpw (x)
2
M(x):—EIdvzv
Fp 5
d v2v+k2W:0
N M dx
AT F
w oY k2 :—P
0
Fy
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Stability analysis and stability design of column

dw » by
— k - —
: +kw=0 7

WO HENRE
w =Asinkx + Bcoskx

Ukt S

w(0)=0 , w(l)=0
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Stability analysis and stability design of column

N5 IR

w =Asinkx + Bcoskx
RSN >

w(0=0 . w(l)=0

< {OXA—HXB:O

sinkl x A+cosklix B =0

RBEMERIAN, ERBED, B4, BA2AT
HRGRENNRBITIRNFTE:

0 1
sink/ coskl/

=0 sinkl =0
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Stability analysis and stability design of column

& /DaFR A
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Stability analysis and stability design of column

OXA"‘IXB:O % B:()
sinkl x A+ cosklix B =0

w =Asinkx + Bcoskx

S FE BRI

nmt x

w(x) = Asin

HPARRERH . XRABMUBRIBENE. X5HHE
HESFAARNRBREEALTERRERESE—HN.
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Stability analysis and stability design of column

E E*En..\ 'EE m*;lh‘ Bﬁﬂ

K FAN Qin-Shan’s Education & Teaching Studio

62



B9 REMShEREM T

Stability analysis and stability design of column

B A=) P S A& S e Il 7 20 far B9 52 i
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Stability analysis and stability design of column

ARIAME & FETROESS, BROFFERESIINLER
AABRMAARAFRAHBUTESAHEE, RERFHEORENTFE
mF, BEXFHAZENSIEDNZHERN. NTHEKHT,
XEAXALUERBAKEN:

Per TCZEIZ FPcr = nzzEY
(1) l
X—RIEXAMRARN AN . KPP AR REHERHR#RZ% _EIEZ

FHENIKE, MRABUICE (effective length); 18 KA [E) L&
MR, MRAKERH (coefficient of length)
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Stability analysis and stability design of column

X—FRIZXMRARNAN. Hep
HAAREEF R EFRHZ% L IE
ZEERNKE, MAGHKE

(effective length); uXRRRA[E

XEAEZENARY, MAKERHY
(coefficient of length) .

AV R R E4F = Hhf
% LIEZFRRBENKE; K
ERYAEX—EZFRKE

SRR % AT B H S 0 E 3% w¥¥
S RF RO (E.
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Stability analysis and stability design of column
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Stability analysis and stability design of column

AENE, RABELANRIF[EE
ﬁ“%‘ > Hh chT{H??&ﬂ‘:Fi? MRS 2RILRY,
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Stability analysis and stability design of column

TLAREHEN? BE1TAERA
EHSS&ZEREE?
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Stability analysis and stability design of column

B iRFEHSRANNEE
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Stability analysis and stability design of column

* ImAE NS KA RIEES

o ZRAREAFNARERBHEN
o ZEEFNIRFE ALK
FImAFEABES AENHRE
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Stability analysis and stability design of column

Sm
Id‘

(a) (b)
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MREEN RN E
. #EEEQ235W, 8
“EKEMYRFHESR
mﬁo ﬁt;

i B—IREFNIGF
F AT K?
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Stability ar and stability design of colur

IR 7R 71 5 < 4 EE RVt =2

HELEIRNARNRGEHETEEARA RE
A. XMEKEIRFERGIERAT, FEE%—
EaER, HEEELENEN DM TFRFTHRDN

EE IR PR, ED
FP
o,=——<0
A p
Lo FRAIEABLFI(critical stress); o, A FAYEL
ﬂﬂm
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Stability analysis and stability design of column

MNFR—EHF, HRFBEFEHAREHE, FREASEST
REE ENNHRELTRMEERH; HdRFHEELE, MR
EfR8n ENNABTRETEE, NETR MBI HIHR R
HiEFBEHELAR . IEBLLHTRETERRE.

REEHEIRART R, MeHGB—REFIELER N
JEH? B—2XEFFS LS B AR Edh? BF—2
AEEEMMREGRELOE? BEHAREEN. BT HHAX
—o)@i, FT|ES|FHICHEL (slenderness) BB E.
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Stability analysis and stability design of column

A RRNAKFIRFEI AN

n *EI

A= ,u / KHLE (slenderness)
I
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Stability analysis and stability design of column

i
l

Hep, i AEMFHREENREEE, ATARE:
-
A

MERZATELEL, KALRRTEFCE. THRFHFL
B EFRESELAR TN EFARSEEDNEZSE0.
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Stability analysis and stability design of column

ZXRPEEFHAREBEN

AT — KM AA T REFEMRRELN, EAASRE
B, XA, EAFEES TN FREE.LNENHTE
T HRHOEL BIRIR, X 2 AFRR A R ICHT

A KHEANT A, BAFRETH—MRIREA,
o, EfftbaREEi. X0, FHEERFaNTY CEBE L
MIENHESBEHR L GIRIR, BELREBITHAEY
RS, XFEEFR AR R, XAEFR AP KA.

HETF—KAE AN TIRREARN, EFASELZSEREM, B
BESEZEER. XEEFRAEET.
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Stability analysis and stability design of column

ZXRPEEFHIAREBREN

maEHNE, AKFAINELIEX
Frodic, BAAKALLESHRFH/X.
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Stability analysis and stability design of column

mafaliEHNE, @ICH Fy

FR KT EMEEREFERT, 4o —
BRBLEE R, EXBRHA \\
AEIRNER. ™ A

Mszﬁﬂgﬁés éﬂ'&ﬂﬂq!ﬁﬂi e 5 T~ 4z
MENENBRNEWERT), © | R

EHBEENS X Rl AIGHE = , 4
XEEBFR R X IEH. 0
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Stability analysis and stability design of column

AR E SRR
T HEHFREZZEETXMTX
n\\! /\ﬁmﬁn“, ﬁ%i@ *’T‘k LLE

& 2 E#i(limited point
buckling).
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Stability analysis and stability design of column

HACHT NI TG & .

i i

183, EFFNAE

SPESERA; M IKH & E BN 4ES

R .
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Stability analysis and stability design of column

ZXEANIRFREDAR

MFHRKH, _FEDA

n’El

K FAN Qin-Shan’s Education & Teaching Studio
81



B9 REMShEREM T

Stability analysis and stability design of column

VAN

1<t

= REHRIRFE

MFRKHF, ATRETEMER, B RLERER, T
EPAZRABEERANTRARRFNN, REANRES

AN

o,.,=a—-bA

HafbASHBRBXRNEN, RAAMPa.
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Stability analysis and stability design of column

ZREFNIRAN DN

MNFHEEF, BARRERE, MRAZERBREEAR),
S IR A B B o #4889 FE AR B 73
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Stability analysis and stability design of column

RE=MEFNIRFRENTEX, ELERPATLUEHXR
Bhek, FRAIGS RS B (figures of critical stresses)

o

cr

HACH

S |y

0
RKAFABT e EEMAYARE?
R EEMFIRA NSRRI ! !
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Stability analysis and stability design of column

SREFKCAMLERRENTHE

RBIBEAE D2 EHPRATRZRER, ATLIRERSTRHAN=REHF

ACmEL AR BR{E
o SHMKAF ISR HETH
BRI R(EPrIBR), B
n’E
O = SO
cr 22 p
HRikE3)
A Ap= ;E
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Stability analysis and stability design of column

ZREMFKMLEHRRERNTRE

RBBRANNSEPARZRR, TUREXRZTTRIHAR=
REARCHEE R RS .

HLPKFNIRAROEFT
ER2EEPHNAR), [E2

c.=a-biA=o0,

S

MR oo
i b
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Stability analysis and stability design of column

F, I' WiIRE 2RI EFR,
S 8 HHRBR0235, Bk
—4”“1 ERYREGETER. R;

l . _\; 1. 747 B—REFNIERF
- 2 HEHEX?

2. BH: d=160 mm,
E =206 GPa. 3K: MiR#F

5m
&
d

A ——— MR A BT .
(a) (b)
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Stability analysis and stability design of column

MNIERKHRERTUES,
Fy _ty1 N FHRHERINES, KMt
RO X, SREETAN. BT L5 5
'“4““1 —REFHIEREEA, S0y
| SertELEARKCHEL, KL

l = _'E %! Ilﬁﬁﬁﬁko

7/ b S
A== VAT

I Fr 1. S PR B AT AYlIm 75 3 fer

5m
&
d

K:},t_lzlem:ZOm _ul_0.5x9m _18m

(a) (b)
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Stability analysis and stability design of column

Fy
v \ 2. B8: d=160mm, Q235{, E
Bl 5N =206 GPa B A IRFTRONS R AT
—ed BB, IR T
| . & | —%EHF-
o o 20 20m
E ﬁfﬁ | T —
/11,:%:%:112.5
42 R .10m
T Q2358 A,=101
(a) (b)

“HBETAKS, SHALIKARNMNAN.
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Stability analysis and stability design of column

-

Fp . 2.B8H: d=160mm, Q235%#,
&u‘gl E =206 GPa , ffiE AR AVl

) ) TEE
e E - XFQISM, A,-101, =
E | E O ESBTRKF, BRURAE
; O~ KA
M TAmRZAERN, ®W

A -] =

(a) L _(2)2 E nd*_r®x206GPax]0’ r % (160mm x107

pr = Car =TTy 1252 4

=2.6x10°N=2.60x10°kN
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Stability analysis and stability design of column

-

FP o "
—JQ ] 2.85: d=160mm, Q235,
_W E =206 GPa , TAEMRFIE
| AEE
| 3 g
= e~ ° — MFQ2354, A=101, =&
o o #HETHICH, & LLKAHERRR
2R,
(a) (b)
o _o 4 _mE md’ _m’x206GPax10’ r x(160mmx10”)
Per e yE 4 112.5° 4

=3.21x10°N =3.21x10 kN

K FAN Qin-Shan’s Education & Teaching Studio
91



B9 REMShEREM T

Stability analysis and stability design of column

B EFREMSTNREERE
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Stability analysis and stability design of column

r REMSEITAR

T RE
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BEESRERREFH

 REMSTEE
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Stability analysis and stability design of column

REMEIHRE

REMIRIT (stability design) —RRELIH:

i E lIm A BT

HEANHAR. QRURNLARTEANN, REBE=XAFF
EFNRFRENDAN, BEEFNIRFRE.

REMERERE

SHohmEE . HESBIRT ARUEHABEENAE
A, ERETRE S ERE M HEN.

K FAN Qin-Shan’s Education & Teaching Studio
94



B9 REMShEREM T

Stability analysis and stability design of column

RLRE

HESREEREFH

ATREEFRAEBHREM, £ -PLREFTHFR
AZNSEFRESDSE (XMRALTESE) MMFFNIERH
5, FERF—ENREHE.

EffREN ST —RRAREBBESITAREE.
FBRAMBREARE.

KARSEREN, REMREFHF—RARTA

nWZ [n]st
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Stability analysis and stability design of column

REFPESREMREFKH

nW 2 [n]st
n, = Zer = Lo THRLER
o, F
0, =t R
F

7] MEREAW
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Stability analysis and stability design of column

REMRITTEE

RE LR HEN, FITEANREME R, 8%LmR
BRHRAGRMERE SHLEAIRIRE. op, HHRBKALLARRIEL
A, BRBEMOKE. WEEAREREMER4, UARR
B ST AR FF, TTREMRSEERICAEEA

ARRLEBETNSEIRCAtLESRRE, HHRTH—XE
#, EFSENRFENAN, WERFHE.

Jriﬁl’ HHEEANITEREAY, ARFEERERENR
HHER

MTEPEH, WENRAZWSHhEE, afkiiePLret
AZESEHE, RAEHERERIEHITRENTES R
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Stability analysis and stability design of column

28 : =40 mm, #/=60 mm, /=2300 mm,Q235E=
205 GPa, Fo=150 kN, [n].=1.8
Bz BENRERE?
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Stability analysis and stability design of column

f#: EREERETE(C-yFIA, ARIRYRABIEH
B R B 1S SR He 3 -

: I
Z:l’ }\/Z: ZI/ZZJ = =
H H =4

L=bW3/12  A=bh
A=132.6
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Stability analysis and stability design of column

B AT (AL B S (- F DA, P33R 29 5R 0 Bl € i, 1 B
B 5 ML s

1,=0.5, A= L/, i, = %y
1,=hb312  A=bh
%,=99.48

Hit, EFSEERETFEAREH.
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Stability analysis and stability design of column

%,=99.48

Hitt, HEHSEENRE T @ -y AR
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Stability analysis and stability design of column

[

A=132.6
n’E

12

F..(z)=0,4= X (b x h ) =276.2kN
o F,

TERE£EHA
0w _ Py 2762
"o F, 150

Wr

Ny~ [n]=1.8
Hit, EFREERREMN.

=1.834
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Stability analysis and stability design of column

RE 77111k 4

A
ITl——
l C I,
|

!

A
N
i
'

D
e

BH: ENMERRNGSEP, RABANo4EIBRELT
FM, CDAREEEHN, HEfA =20mm, —EHH
A Q235 . MFHWMEMR, 4. C. D= ABKE
AR, EOMF,=25kN, ,=125m, ,=055m, 0=235
MPa. BERZEEA#n =145, RERZEB¥|n).=1.8.

B kGHREERE?
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Stability analysis and stability design of column

A B Fuo0s30°  _|
/ C / { T 1
| ! 1 Fsin30° Fp
D
[

f&: ELENSAPRARI GG R4B, AZRMS
ggﬁﬁéﬂéﬁfﬁi. BT RERE; FCDAZESRNET, BT
o E (9]

1. KRABRYRE R

ARABEFECHAERRKX, ZLHBAERER,
H EREENH 5751 H

M., =(Fsin30°)], = (25kNx10°x0.5)x1.25m =15.63kN-m

F, = F,c0830° = 25kN x10°x c0s30° = 21 .65kN
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Stability analysis and stability design of column

A B Fycos30° _
IT'—— X z<=——
C ! { e
| g ! Fpsin30°
D
N

#: 1. KFABHBRERZ
M, = (F,sin30°)], = (25kNx10°x0.5)x1.25m =15.63kN - m
F,, = F,c0s30° = 25kN x10°x c0s30° = 21.65kN

HBRNRESN.. 4EERILTFRNOEHA
W_=102 em*=102x10° mm?*; 4=21.5 cm?=21.5x10? mm?
RE{IRATKEN

Mo Py _ 15.63N-mx 10’ 21.65Nx10’

max

O = f
R 4 A 102x10°mm’ x10°  21.5x10*°mm*x10"*

z
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Stability analysis and stability design of column

A B Fycos30° _
IPT'—— X z =—9—
C l s
| g ! |Fpsin30°
!
D
N

M, = (F,sin30"), = (25kNx10’x0.5)x1.25m =15.63kN-m
F, = F,c0s30° = 25kN x10°x c0s30° = 21.65kN

HERIARARKN S
Mo Py _ 15.63N-mx 10’ 21.65Nx10°

max

O = f
"W A 102x10°mm’ x10°  21.5x10°mm*x10"*

z

=163.2x10°Pa =163.2MPa
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Stability analysis and stability design of column

I A' B Fycos30° _
T g ¢ g |F psin30° T
D__
&: 1. XPABHBRERZ
HIESIRATKN T
M F
o, =24+ =163.2MPa
w. A
RO THERZAHK
n = O _ 235MPa

Yo 1632MPa

n, & MNFn),, 18 ([n),—n, ) x100%/ [n],=0.7% <5%. X
EIREEMMARRREZMN.
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A B Fpcos30° _
Iyr_____________________ X z=—1—
C l s
| I L |F psin30°
!
D
I

&: 2. BREEFCPIREN

HEEHHAERSEFCORHEED
F,, =2F, sin30" = F, = 25kN

NCD

B b 2B & mA, SRR =

\F d
i=,|—=—=5mm
4 4
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Stability analysis and stability design of column

A B Fycos30° _
IPT'—— X z<=——
C ! { e
| g ! Fpsin30°
D
N

f#: 2. KEEFCORIREN

FNCDZZF;Sin300:FP:25kN iz\/§=%=5mm
XER A BERBRLAR, 4=1.0, Ll
=ML _L0X055m )

] 5107 m
XRA, EFCORAKF, SFERAKRRANHERRFREA.
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Stability analysis and stability design of column

B Fpcos30°

A
IPT'—— X z<=——
C ! .-
| g d Fpsin30°

f#: 2. KEEfCODHREN

P ul _ 1.0x 0.55m
] 5107 m
XFRA, EFCODRAKS, SFRAKRRANHERRFREA.

nE md® _n’x206GPax10’ m x(20mmx10° )
A 4 110° 4
=52.8x10°N =52.8kN

=110 > A, =101

FPcr = O-crA =
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Stability analysis and stability design of column

A B Fycos30° _
IT'—— X z =—7—
C ! { e
| g ! Fpsin30°
~!
D
N

f#: 2. KEEFCODHBREN

F, ., =2F,sin30" = F, = 25kN

Fooo A:anxna’2
T2, EFNIEREAH

p, =G o Lo 928N, —g
o, Fup 25kN

w

X—ERGA, EFNREERREN.
LFRRBUH RS REN, BEMGHNBENREEREREN.
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Stability analysis and stability design of column
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Stability analysis and stability design of column

T RESTEEMENETE

A AR A=Al S E
T IEFRN A BRRI A
# #ff it o) iR
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Stability analysis and stability design of column

RETEEYNEITR
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Stability analysis and stability design of column

RTZEFHERRMER M SALZERER, TMISE
BPRENEXTHR, MARBRARNE®RE. #19
xR, WmITO—ERS, S—WFTFELH, HRHTR
PREFER, HEHRRLZERESHAER, XNOF200A8
M. MEAMREN—LRBFROBEHTETFERM
ER R MR

BANFERMTEMER T X XREHRITT KENWH
3R, RMTRZMpHEE, EHINEEANETEHIEX
MRENZE.
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Stability analysis and stability design of column

- 1983%’ RH lIl“‘IEi-EﬁﬁIE’JmE
IﬁE’J.—,542 565. 4kNE|’ch§=‘ ék

*ﬁﬂ:ZJ_JE’] % ¥ ZTWE{EI 7m-,_-‘_‘ : \
SHEEEERLD; | =2
LAERKRE: 1.1-L175<MEE0.
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Stability analysis and stability design of column

“Such failures can be catastrophic and
lead to a large loss of life as well as major
economic loss™.
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Stability analysis and stability design of column

Nl = AT AR RE DRI R
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B9 REMSTEREMEE
Stability analysis and stability design of column

wHEFRERBENINERAR TR
M) 568 B B (Bl 3=

—RBET, EHAtRENEAREERMHERE
| LAAA. EEENLRIERMRT.

mEMFEERRE, AEKFERRETHTHTFER
¥, F—ZEFRRIMEAXR/LIEENITH, MERE
FRY—HMEEIT R,

SRV BERIERWN, ETFNEHMIESENRT
HEESHERORMEGER. L, MHEEAVEISETT
EfinFHErREREA K.
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Stability analysis and stability design of column
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Stability analysis and stability design of column

ST, RISRERER

F:ﬁﬂ

Per (ﬂl)z

FREl, BRMAHENNERES . RATETFNSHRDN
HEIRE EAX, MASKAKAX. KAKSSTER
R IR EARARFHFSHEAE.
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Stability analysis and stability design of column

MF KT, RFHRETH
FPcr: O-cr/I :(a_bﬂ’)A

EmERAEHENNEZRARNER Db, UIREF
K4k, SRE/EFIREER.
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Stability analysis and stability design of column

ﬁﬂ?ﬁﬁﬁﬂ%KﬁiEﬂ,ﬁﬂﬁiEﬁﬁwﬂ,ﬂ

F

Pcr

gﬁmﬁﬁﬁiiﬂ&$ﬁﬁmEmﬁﬁﬂﬁ#Mﬁﬁﬁ

—o,A=o A
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Stability analysis and stability design of column

o IERRR A BR R 2230
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Stability analysis and stability design of column

B, RAAKFAERERAREARHRERIGAHE.
FRBAKH, FRERABETANKE, MBESETEKE. 9
RERUERSAMNRMEE. tREZRERALNARAOMNE
REFIET = 24K .

HX, ZEEHhMERSENRERE. Hik, L0
HE, EAFOEESESRB—RBEEMmER.
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Stability analysis and stability design of column
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Stability analysis and stability design of column

RinPkR LR EH, mEEREN TR,
A RE RS N AR, RYEBENZEFTRE?

¥ A )
— \
o 10 - {0_ _ - O .
Z Z i z |\
' _Lz ’
(a) (b) ()
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Stability analysis and stability design of column

FRERTPAREEIEN/LNER R
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Stability analysis and stability design of column

FEFANELHNE: BEHEAMERELAYEEELR
EFNER ,ﬁ%%ﬂﬁmﬁﬁmﬁ$F% mAFER
REMN, AMEEERREEER. Bk, ET=FE
1‘|‘“¥ﬁ%‘]‘?U3€E

&%, ZEMEITZHSH, AHBEAGEIZE; MT
ZEH, HHRAKER, vRAFEREME)E.

BHX, ERBARMR, AREEN/LTERART,
i EARYicAmLL.

BRE, ERBRAELOX), ERXS=XFRESH,
FARAENN AR HERIGA S
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Stability analysis and stability design of column

7l
91

51
71

(a) (b) (c) (d)
MREH: #RMERERE, BRKEMZAESBIHEE.
FEARAND2EHLEENRF DX NAIRF.
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Stability analysis and stability design of column
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Stability analysis and stability design of column
Wiel&E1
Wt HFABCDEB CZRSTAENE AR E; 3

W FimEREAENERE . BIEFERSZ -3 M EmE S
AR,

f

ESESNERERENENE? MRE, HFRERE
BE RIS R IR
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Stability analysis and stability design of column

i

d
A

fREESEA “Fi" BEEEFYLE, BATETE
ESTRERE, #RMHAT “FE” ZEN—REET
RES &R EEE)E.

Bath: EMEERERABES (RE) NEARFHL?
W3: ATLCRABERRESSEENREABEEN?
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Stability analysis and stability design of column

ff i o) & 3

B RJLFGA R BT 4B, E SR —#1E
FETH&RESH & EREY?

Fp 2F, Fp Fp
EI
GEN S J 2 u_ ¥
A A A A A N A A
FA) s EAY FAY o EA) <
EI { B y EI B Y EI B Y EI £ B
R ) I ) I !
) ’ F P ) ;VF p
(@) (b) © (d)
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Stability analysis and stability design of column

W iTIo) R 4

ala Sm—
|<-><-’| I_c_z_ J-LI
(a) (b) (c) (d)

EMfnESEmEH, FKHER, BkhfmmmeE, x
THEES XEHEOX DN, FEFARE, wFEB—iH2ERY
(RPN ERX) .

(A) Fp., (a) <Fp., (b) <Fp.. (c) <Fp., (d)
(B) Fp,, (a) >Fp.,. (b) >Fp, (¢) >Fp.,. (d)
(C) Fp., (b) >Fp., (¢) >Fp, (d) >Fp,, (a)
(D) Fp,, (b) >F, (a) >Fp, (¢) >Fp,, (d)
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Stability analysis and stability design of column
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BEEHERNAEN Tin

[

RER, ZHME PR
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A
Y
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Stability analysis and stability design of column

B 7~ P Im 18 S A9 Bl &
HAEERRHETLT—FIE
Efl. FREHhZH—4 8
&, FRhBE.
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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Stability analysis and stability design of column
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