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AN APPROXIMATION METHOD FOR ULTIMATE STRENGTH OF LATERALLY CONTINUOUS BEAMS

B sER Y FEA<os*"
By Kohji MAEGAWA and Yuhshi FUKUMOTO

One method of calculating lateral-torsional strength of a laterally
continuous I-beam under moment gradient is to use a computer program based
on the finite displacement theory. However such programs are not yet
available to usual design offices.  Another method is to use an effective
length concept and more appropriate design curves of beams subjected to
unequal end bending.  This paper shows that an effective length concept is
available to calculate the ultimate strength of laterally continuous I-beams.
Then an approximation method for calculating the ultimate loads for such
beams is developed.

1. 228

RS NCIE ) (3D oA NICEL LAMEAZ RITR YD) okt Eeki o Tik-
7> Salvadori®’ i, HHUSEINIZDERE (Ditk, Wbk nsd) 2O HEL, 2R 5080 MPHEEH
THHOLUhEBRH L CTERERINTWALOLLT, B2 6RLE—A Y MERIZHN T 2B UEBE
WEZHELL., 2055 LTHLNARY WMOEBRFEDN D b, BMEBIZDOEL LHERHES
#FTLor LA, UL, SalvadoridFETH v aVMEEDEGEFERINTEY, HEOHEYER 2
FERLTWLWeHBh U EERENTRESZ 5252 127% 5. XIDABENLENRTILHIEZD
PEHEZDRY ANLLESES D, BEHeBWCR—RBIZEHROBEMHVWONRS. 22 TEHRREE
TR HEEED 20 O HREINTWEY, RO S LEEFRINTWS.

@ FRSHOAMEFEETIIERBEXICBWOERRELERL LTWa 8, MEHEERL LB

BT EPROBEDEDECOVWTORE.

@ JERBBTHE— AL N AEDOBEY LD SERNCHETE 2 EmEXORA.

AR T, EDOBOLIRHEHICBWTLEYROMEEBATE L L 2RL, FELPRICER
LzE— A MAEYFE L o UhZEmsERS & Dud® OFEYSR LAREHEEC L DHEN
ER—2 L LFRIERHEIE D OO LT IO FEERET 5.

2. BhUhWEhE FHR

HEAERIT ) oMl U NE ) BT AR £ W IR AR £ HVWTITS . 20T
AR D 2NEE LTERMCSKTE Y, RO bAELEROIUTELT 5. M1IZEESL
DT RIRE (HGF) & (2onWT, FHERBENL LTT - RERTICBIT A BEFHEP, DEWE

* T FHTESTEMZREE DARIER  (7929-03 FHRALEREIGEHET L)
*x T KRAFERE TEHELARTFER (7565 ABRFKEHTLIHE2E15)

—145—



LUTO%BORDEBE— KERLTWS. MMM bAL ; ’ v%
RINSA—FL/BRIBARARE 7 —F L FX L ENT | 3@L - 4500 3 e
4 ZHICHELTWS. RRL A baAORRIZIE lr .
TI%VIS, £OBAL bAIGEDRI AR T L/8R= § i L
1/4000TH 7. EOMICEFICE W MTHERS L VRS B8R 4000
BHFCOWTIEISHR 6) BRIV, M1 OEBE— o~ ™ fnox 0.02x10" rad
Kind, BEHEOWOGRETE 1 ¥oMETREL: 7/ N\
TR DAOBEIAE W, THORIRIZT S bTD =X = r o7
THOBRENEE 2BV ih L hBEE— KEELT ,
W3, DX ILBITP LS LN RENE L ERICETS T Vmer 002
FREIEOT X< —BKLE® . .
1004 AT Lt W L 72 2 ST Tl g T 2SO
—BE— A Y MRIBIC B B RO M — I iR LR / AV
FRESEELHS, FAEBEEY AL 0N, SO X ‘\»/\\v//\v/’ i
YRR U E VS . $hbL, BEY VNI A TNy 8.07mm

T 2MEEZITTVS. ZOPRIGEFRERBCBITS
FHR (L=k L) 2HWTEESh, BEREELLIE

AE—AY PMcidRATRENS. BT
4 ®
w I,GK +  —
E +[1 GK.(k.L)® ] (1)

K1 BEREITCBITAEBE—F

Me= oL
ZZi, E=RERE, G=v¢ANRMERE, I,=8#Ib)OME _XE—A b, Ki=5t Venant
RBULYER, I.=FHD_KE—AV b, L=HWWHSBERTHS. 70, kv, k. =HPRBBTHD,
BMEBEBN Q7555 VDEMHEED P oROBIEWPTE L. ok LIXTEBHGFS 4 7izonT
DOEERERITICL 2 BEE— XY PMcER (1) I2HVWT k. (Fky=k.) ROWTES L BEEHRER
I3k.%0.85 %D, XK 2) DEMFETLIEZRLESRSIS.

L 2B, HEOMMIIHE S £ OBRFEIMOBRICL > TR VNS L SHRPHFUILLL, £
BOBGRIIBEEERTICL2EL VIR Kb eH L1605, & TITIFEEEREMBENI TROLR
BHERL DL EOERE— ROEHERER L ENRLE LS. TR TREFREROLEN Z 3
THEBLTWEDTT, HWbA(v)H 5 WitHELEsA (¢) OMEOFSHEA T I UEF TR L7,
208z F 0L S LTHB LN EYERRKk L BAEEHERR Kk, ok ), EHCIIREHE
P, L 2¥EE—XY MM, (Cxtihd 2 B4 il &

K/ke PP

Po DtZE->THE. ROKAINC LELKE  1of e S
EROKT, SEEOBHEICOWTIT» o HREN . o
WIRRRTHS. M2 TATRBE—kooRzs ] o LU
HYEFBK, = L, LERSATRL, WEEES | o 8 8
E—KbRE DEYRMEK. = L/ LETBOT A
L. 22, QBIU Qe FhENERE—K  07F a
vBIU oL RT ZTHSREREERL, LIZWER & from Lateral Deflection (v)

AR TH S . RERENTIC 517 5 BREFEE< TO [0 frmimeperiotenen

ERORKIIE A2 E AU, P/ PooRiicet AR R

Py o
o TEPERBIK ko WGSBS < %o T g
BORbIE. —F. Po/PedhSnE ATz M2 BEHECLFREADRFROZEL

—146—



MERBEIZL 0ZELS L > T W30 hbrs. o,
REKRT (KIGE~GH) © R UMm#HR T, WHicE 10} \1
LWE—X Y NSRS 3 KR H AR 0.9 >

Computer
Solution

FRRZRB R TRY. C0BY, EMOBTM . b
BHA=vV M/ Mclz BT A M3 (1) Tky=k,=
10X LTEELE. 2riBoTrLrshEs: G

CHBORL e KROTF AR 70y Ml oot T
LR R ¢ 28T 2 700K (1) CEDOH S 0:5F 0 plotted oy k. (elastio)
BBk, =k,=0.85%HNCHELTHS. £5F ' N
2L EBIE (O) IINFE (FB) XL 6~12%% . = - -
KBo>TWE. ZORRREBRDOERIC X - TEL AT
THIRY Nk S RBREMEORDRERT g1 s s e mm s 0 R HORESE
HELLFETE Wb L #2515, —F, &E

BRI OWTHI 2 TR LN EYRBERk (R20ERrLEEDDk=kySk . £F5) 2R (1)icH

WTBEMREAZFEL, 2y FLAKBE (E50) IHTFERELCHHL TWE. Zuihlh
WHEACH L TCLEHROBZEAVLZ LD LBERTLDTHS.

3. E—XMAREFRL RQ LhERBES

Dok hEetkiord s HERABIC L > THES N E2ROREHN GBE, —RiFH»ER
FTREEAREL, ROWHTIGRBEERTRIN, ERCENT TIPSR~ X MM H S W
RE—A XMy 22D, ERLOPRETE, EBBRNOLFEBEEERBMR TRINSENHREM,.) 12X
S>TfTbhT Wb, F/2, =XV NIRDH XD NEHEBEM, GRATHMEINT WS,

M, = mM,, £ M, or My (2)
ZZi, m = E—XYMEERETHS.

Salvadori!’, Massonnet®’, Austin® 52X CEFNFhBERINLE—X Y MEERBMOBEHERTO
BRYUBRII I I FLBEHBEICIORIZINATVS. LprL, B ToFSEICOWTIRIEZRTY
Wb hdbh S ¥, Salvadori 5ORNBESHLDHOX(2)DI I ICHBSIRTWEDOHFRRTHSL. —
F. HEB'®, FhE', Nethercott) B LTS Dux® ITEBMERTHE—A Y MEIEERR D B NITE— AV
FMEEEERL HELUNABEEREXNPREL VWY, FHEYBWTHBEEELEREL LTWS. £2T
FELRRIT - EERRB L UCHREMRITEREBICE— XV MR ZFR L -BE I BHOMER L
RERBEATRDOL IICRELL (IR 6)BR) .

L. L
BR “7000

0.4 ® plotted by k ( Fig.2)

M,
M =1-0.657 (A, - 0.2 )+ B8, , (As EA.s ) (3a)
P
M,
M =1_0.309(/\o+0.59)+82 s (Aa >Acs ) (3b)
p
B1 = 0.34-0.350 +0.0102 , B2 = 0.21-0.28p +0.07p0% (4a,b)
L,
A, = e/ Meer ,» 0= A, =20, M, Mp, =10 (4 ¢)
Aos= 1.276 - 0.201p - 0.172p°% (4 4d)

T, Meor =R (DZBWT Ky =k, =10 LTREILZBHEME LAEEE— A, p=E—XY ]
BETH D 0 20UIH I ISRT LI CBE—FEOMEERT.

—147—



4. hEBRIE ) O LB OEBE AT

wp

(1) ESEAEROMR

-
AN 32, BhLAHENCHLTLEDEOE |

ARBEYTHIZ Ehbof, LipLLds, 22T
BIE 2 20BFEVROBBFETH L. T34

R & 3 L EHRRIE ) O LhEh E BET

(o) Loterolly
Continuous
2 Beom
L2 L3 X—Lateral defiection
y - and twisting are
prevented
(b) In-Plane
Bending Moment
a0 6=0 Diogrom

A7 Duxs® DEBETHEEF R L FEERET
5. EENLFRL, 279, PRBERRTOEREY
ERL, AL/ LNLE AOBRENP LD

& e

(+vihilst LLv

Pt R L,

W32 Salvadorid FRRIBICH N T2MA N 2R, BHE  F——2

YIOME XUHERY A R ED A, EE, BROY
PEEY AN b Rz, #RY VN K 2 RER
PEET LD, BEY VP EHEY VOB D
D OEIFICES 2 Bl 2 MR ORHCHWLRT
WAEYNRFERN /2757 (H5) iAWY, #£Bt
VINOEBHREERDS. MSICBITAMLG.H BT
GeldRATERD LN 5.

[2 3 Qc
Gp = — , Gg =
(243 QRrs

ZIie, acBXUaddiFRERBEEY U (W49 C) ORI
BIUHEL b (37492 R) OBMBTH D, KR TERLIRE.
cE il” Ve an = (=) (6)
27, nid, {6 @), (b), () OBBREMICL > TR 258K
T, FhEALD=134 Thb. 7R W ESOMRLR
BEEHS S R DR P RTTEERBRTH D, 39
WA 2 B REBEERECTHS. TR TRESATVIE
ROFED S (2 BNTIHREERAR 7 5 X CHREERR )
DREFENRL>TED, & CIREBTERE S 8 LT
EREB T ERDE I HELDL L CRET S
FFRTOL 52, FEE— A FEFEHER L THAICE
RLTWBIED 2BNWT, BEFMIZ—RTX\EHE b O
B % —R T M I S B (R B TR
THBEELD. FIEBICE D EIRS LT St Venantdha b
0Bz SWT LB R b D OFENE - FRCER SR 3 L)
ETBLS, JEREMR L AEEREM, , & B L UBES
BEM,., (ERROBRAR DD

(5)

ac = (

M T AliE1,jGK, (14 ZIETL.
fn =m —— —
L J y J T L¢] GK»

Effectt *<—-———& (c) True Buckied
ective
Length Shape

O~ Potnt of inflection

ky@élévé (d) Buckled Shape

by Salvador!

M4 sl

G Qa k G 8
@, -]
so,o% T10 50.0
10.0 10.0
38 3
3.0 —os 30
2.0~ 2.0
—-0.8
1.0 l-10
09~ I-09
8 08
0.7 [-o7
0.6-] oz |-06
0.5 o5
0.4 (~0.4
F [
0.3~ |-0.3
0.2~ o8 0.2
4 L
0.1~ Lot
o o5 L0

5 MREMOEHRSFRE

H (a) equal end
(' p restraints
n=2
e & (D) hinged at
e ) far end
n=3
2\ (¢) fixed at
}[__'_Nz: far end
n=h

B6 Ry xADBRESES

) =JmMe.. (7)

ZZiz, m=175-1.050+ 0.302 (= Salvadori®’ DE—X ¥ MEERK) TH5.

—148—



M oM
( = , ) (a) Beam " \\ m
x( Yielding (E)asncAB Mp Eq. (3q) \/_}\02
¥ A
(b) Bendl M,
M "L::gx/" !':mtn:g Me “ \ (’ ‘)
D \
ogrom % . \\ Ag
= {c) Effective \\ \\
Stiffness - \
£l EL), M NN
G;ﬁm—-\§v 7\3
(d) Beom under o~
A B
ki L L j fy :1,7:\;:":“5 Ea. (3b)
Homent 0 ) N N
1o e b ey 141 g a °
K7 S|y L2z OB X8 FMHEERS J OFMliFk

DL LREFIOBBEIRBEWTE, BDZDOBAEBERBTAREEHREA LIPS =
1.0 THD, L-WEHIRTEROBRRGBES Sk UM, & Bkl U VEEREM . 135
BHZELWEFZTE W, Z22THR(7) L AL RAHERHNCK D L.

M. % jmM... (8)
W) oM HOBEARBRIC L > TEYRIEL 28EHRIC 2 5w, BERIIR (8o Htkico>
WTBREIER S A, oAV RLR(B)FRI 2L 0L ffiET 3. R(3)E2X(8)DM, AW
T, BMEEERE ) 2 Eh LB s L BEEERE L LTRDZ LW TES. RARLFEE
Yura! 2 IZR0FEBEFVRICET 2WRICHAVWT WS, LY TR8E¥BRL T, MRIEMNAs TE—X
YIARP e THBIZNDBE—RX Y FORKEWEHBM (=M M) DL E, JIIRATHETE 3.

j=M/M, =10, Me=m/ A2, A,=mnax{A. , A, | (9a,b,c)
1-M + 1-M+

A= ______.@_’_1»0_2 A= 1-M* R -0.59 (10a,b)
0.657 0.309

ZZi2, 8 nax {A, B} BABIUBOASWEERERRI L EEKRL, LHSHER — X28MkE—X
VIEMe CEBERTRTHLIEERT. R(9)BIUR(1 0V IHE—RAY FLRAMHBFE—X 2
HE o 2F O 00ML LN EREREM, Mo l2EL< L5 L3 MEIEA. 23X B)PoETLILE
BRLTWS. 24R(9a, b)hs, 20X LTELNHMRIEA, (2 2 BEEEE— X > MM,
EEBE-ACFLAMOLE YL LCEMESERR J 2182, LT, R70L3E, BVORFHFAD
HYWEDO NP E— A VAR E— AV P2 E Y
STHDAREZLOLTHIE, Jik5 250V OMERE 3
Ag 26T, E—XA Y MABE o BEUHE— X LNV
MOATRETEDZ LIZh 5.
ZDEILTHLNIBMEBIEREK ) tWE—AY ML
RAMOBERIE, T—XV AR 2NFIA—FLLT, B
B IBHIZOWTRORERTRLL. o2 (03HE, HE
— XY PRI MES > Th JIZL0 2% s F, #
1210 XS <L aEmMERLTWS., CRIIN(3)HE
BATHHI L, BALHRMR (m/A,2) NOREEEE L o es Lo o
Twinwz e, BIURXB)OFWLHEEEBI TR
THE. LoL, RB)DEDLHEIHFELRAMT 0.5

o
%)

-0.28

M pM 0 E

(D oas

- 0.5

r 0.75
1.0

Stiffness Modificaotion Factor |

O FEL LM —RIEETERS j

—149—



PDEEZEZTLEALZIYTHD, ERLEWMICL 2B8IZWEEITI W,

—%F, BEERFER 7 IR AN EEE— AV P EBREE-X VMO RIC L > THRINW L AENLF
BThHoH, BHRPLLOTIEZWV. Duxb S 13 2k E AV, NethercotHV I 1 IRAZTHWT WSS, &
CCTIHRRNTR & AR BIEH RO LB 2 SR L D ROEREHSFSh XN EHWS.

r=1- (MM, }* (11)

T2, MBE—Xrh, MR ) THEL5NHHY W O UhEEBETHS. R (3B

WTIZEHBEXOBERE VP SM, S M, 2HEHERBHEE Lo, XY AR o 2L 28WINOBERL

NEBHRC L 2HBICEBLLBES, BE—AVMPMe2B2 LT <ICHBT L LELLLBIILW.

ZFDX S HE 0B EI, K1 1DRBWIMSEMo 52 ki3, KERBRE » DYHEEERDY

5T, WME—XYIEM, WL EOWRBE L NEET S I LiZhs. £2T, A1 1)iesir

AM, RUTIZHRAEROBMBEL R, XB)roRonilEEHWS.

(2) HEFEZLUIHAR

FECEH L 2FEER IR TREIN TV FREERNIZIZALTH 548, WETHLzEINWT
WaZE, FREE->THEEBERE  OREFESHERDFEL B APNEETHS. £OHEFIRIL
KOEITHEN, CIRETIFERBVELFIBERET2OTRI vy b2 Ea—F—2AV5LR
MTHs.

L. B MOBERMBEE T,  El. . GK 25835,

2. WEENOHITE—AY MR LE DT— AV MAB o 2D 5.

. S o EHRFEREk=LUKEL, MELAZX (4 c)EOKRDE. A rLWFIM, %
R0, HETLHERKRF =P P2 & AMNOWTEHETS. Z2i2, P=RK#iFE—X>F
FAEULMEBICERTAIWERS (RBRFEL LR BLUP, =ERFEOEHSTII D ICBEE ~
VERAZYIWMERITH L. BUNESLHEREF . 2#/OU M EFRY ML L, 2ofiiH
Wy vhE g5, —BAZIZRRO AMEEE Y VNI S

4 BENB/NFEREREICHETAE—X Y FLANMMERZY ANz LTRD, K(9), K108
LUR (1 1) FHWTEMEBERE ) BLURERBRAR » 2k 5.

5. BRI BIUr2RG)BIUR(6)IZHANWT, GaBLUGe2RDS. ZhLH2HSIHAWTE
BtV OB ERARK 2RH 5.

6. FHY MOEHEEZRLEL, MIREA, (R4 0)) 2BETZ. BoNMRILA ST 2ME
FIM, (R (3)) LRIGTAHEBHE 2EHEL, Step NES. WEBRFAHEIDSter D& £
< B E TStep 4~6FHNET.

PN 0.308 P kN
W 1O HER (1-520 x 110 x 4.3 x 8 m) 1 21 34 4 (@) Lote
X * ratly
FHWCE0BARNERT. L L[ telse ‘j Ef?éé?”"”s
1. 1,=182cm* , 1.=118600m® , K;=5.2 cen*
(b) Bending
2. p1-2=0.0, P2-3=0.7, p3-4=0.0 T Moment
p=0 pr07 4 ° Diagrom
3. Ao 1-2=AR6.2-3=A0.3-4=0.699 , Fyo= M=1.154PkNm. "
1.01, Fz.3=0.772, Fs-4=1.44

4, AN Q)YBEBI N L D, Fa=0.7728 Point of Inflection
b, B INADE—RA Y FLANAE My, = ; =
Mz-2=0.772Mp , M;-.,=0.540M, &7t H,
#(9), R OBIUR(LI 1D, ji1-o= Kort /Lm0
0.5, J2-3=0.325, js-4=0.T68 , 71-2= 10 EREHERE GEBEE)

g (c) Lateral

beflectlon
by Computer
Simulation

—150—



#R1 EPEIER L BERITEROLE, (E— X MaRo =10, 0.7)

Welded G Critical Load Factor F=P /Pp and Effective Length Factor k
elded Girders
Segment Computer F= estimated by Eq. { 3 )
1-520x110x4.3x8 Simulations
- o L 2 { Ultimate Proposed Elastic k Salvadori’s k
(m) ° Strength }{ Manual Method (k=1.0)
P vP 1.0 1.0 | 1.5} 0.699 | F=0.884 F= 0820( -2.9%) F=0.738 (-13%) F=0.672 ( -20% )}
k=0.650 k= k=0.85
T L L L T 0.308 0.7 [ 1.5 ] 0.699 | F=0.943 E=0. 915( -3.0%) F=0.840 (-11%) F=0.772 { -18% )
L i k=0.688 k=0.6 k=0.85
P vP 1.0 |1.0 | 1.5] 0.699 | F=0.89 F=0.867 (-3.0¢) | F=0.827(-7.5%) | F=0.672(-25%)
k =0.604 k=0.572 k=0.66
X
[gz L L/2 0.478 0.7 { 1.5 ] 0.699 | F=0.948 F=0.965(+1.8%) F=0.928 ( -2.1%} F=0.772 (-19% )
¥ k =0.556 k =0.57 k=0.66
{ )= represents difference from computer simulation.
0.659 , 75-,=0.918 .

5. XGIBIUR(6)X D Ga=0.655 , Ge=0.307 243, M5 LFHY MO EFHREHRK =
0.683 K% 5.

6. k=068 Lzt EDA, po5= 0. 47825 L THBRERX (3) 5 RF ZWERRIIF =0.917L 7 5.

7. F=0.91712oWC, &tV DB~ X Y FLARAIM =Moo =0.917Ms , Ms-.,=0,642M, k%

D, 31-2=0.373, Jjoes= 0.180, Jj3-4=0.585, 7:1-2=0.325, 735-4=0.838 , Ga=0.993 ,

Ge= 0.245705%.

H5hbk=0.685%0, ZRIZHTEA.. .2 =081 STEBEIIF =0. 9152455

BB HEANT-0.2%TH 5.

&R A EOMB: b A ZL/10002 U TRt X 2WEHARITL S/ L 2 HERRIZF CHRE
=0.943TH Y, AFEIEIW-3ROBETIEDRERS. T2, BH» L1585 IR PE DT X EIRE R 5
LRI ZEDEGRBIIR=0.688 THS. ZHXHic, MBEERK) 251875 LToRBLRETH S
LOD, 2~3EOBVELHETHEOSNIBEOBEIRETEZLOTHS.

RIBIVR2IFE2OBHAME R LT WS, RICHBITS "Computer Sinulation"dWicid, FRELIME
Hiek BN BEERNE = P,/ P B L UAPENORSEESR > S ROTEPRBBERLL.
BN EEBER () IIRLMNEHEL TR bAZL/1000E LRITKRE L ERE LnTY, &%
ERFTIC BT LI b A L L TIL/8R=1/1000% 2 IR £ {758 L7z, "Elastick "ohiizidNethercot

LOFFV I NELNR

R EOFE

R2 ECFHERR L RERSTRER OIS (MR X 208

BUFPREBRKERHWT,
E&%Eﬂ(s)ﬁ‘ﬁ)ﬁﬁt P 3 Load Factor F =P/Pp and Effective Length Factor Kk
flﬁgﬁﬁp‘ E‘fﬁbf:. F’_'l Tj L L T g?m\lj;gons F = estimated by Eq. ( 3 ) -
B Salvadori's K'OB P (G | W eenas | K| SR
Zidk=1.0 AW LS 1.0 0.469 | F=0.947 F=0. 942( -0.5%) | F=0.868 (-8.3%) | F=0.824 (-13%)
DEEFHF &RLE. % k20597 |k-0f
B, ERFOME( )N 1.5 0.699 ’F(:g:ggg E:g 0(-2.9%) | F=0.738 (-12.63) | F=0.672 (-20%)
I B R o 2 8 2.0 0.926 i:gggg E:g 693 (+0.43) | F=0.610(-11.6%) | F=0.532(-23%)
EZLRLI. 2.5 U7 | F-0.885 | F-0.578(-1.0%) | F20.513 (-12.3%) F=0.463 (-21% )

F1EMFEHL AN OE e

3.5 1.51 | F=0.465 |F=0.4 ( -4.5%) | F=0.398 (-14.3%) | F=0.332(-29%)

WiZhoftehh, BRic k=0.740 |k=0.7
rauErER L ATE 4.0 1.772 i:g:%&? Ezg 389 (+0.3%) | F=0.383 (-11.6%) | F=0.270 (-30%)
‘i:E‘—)( v F@m@%%% ( } = represents difference from computer simulation.

—151—




ALEDT, BEMITRRO2~3%NRZTEMREEZ TS, TICHENRT, "Elastic kK "ZHWL
BEI2~13BDERELLH>TNS.

F2UIMRIEZERMC S LB ENFEPFEFEOREL R L TS, FFEIMREA, hhbs T
BUADELRESZTWa. EEROBECR, FHREBERD Z0HOE2 HREOBEIITTEL,
RELLCENEEAC)OMELBEL TS EF 505,

5. k&

FHRETIE, VOB LRABFENCBWTLEYROBEEFBATESZ ZL 5L, RICRRLLE—
AVIARESELE-EEIDOBLE UNERREAS L Db OFEFRRLIGESEHEEICL D
WHEN &R~ 2 L L hREARIE Do LRBFAOECSEFEERLL. 22 TREDRABNOE
ECBWTBM ORI L 28 b E BB AMORILORLE ZEBT 50012, B—EYohlh
R BEMRUNVERRENRGREFML L. #ERLLAECEHEFRIE—RICHRIRRE R<AL
BN, HBENFTICL D ROLBFEICH L TRENDAET, Lrb—HEZRWIELMFHFETE S
ZEHbpote. 2, B UREERERIIEE TBRENRE LTWSS, EERENTIoH
Wi Lh ERmEXSR/ S hUE, ARICHECEIEFEEZEMT L EHATHRTH .

BER

1) Salvadori, M.G. : Lateral Buckling of I-Beams, Transactions, ASCE, Vol.120, 1955, pp.1165-1177.

2) Nethercot, D.A. and Trahair,N.S. : Lateral Buckling Approximations for Elastic Beams, The
Structural Engineer, Vol.54, June, 1976, pp. 197-204.

3) Nethercot,D.A. and Trahair,N.S. : Inelastic Lateral Buckling of Determinate Beams, Journal of
the Structural Division, Proc. of ASCE, Vol.102, No.ST4, April, 1976, pp.701-717

4) Dux,P.F. and Kitipornchai,$. : Elastic Buckling of Laterally Continuous I-Beams, Journal of
the Structural Division, Proc. of ASCE, Vol.108, No.ST9, September, 1982, pp.2099-2116.

5) Dux, P.F. and Kitipornchai,S. : Buckling Approximations for Inelastic Beams, Journal of the
Structural Division, Proc. of ASCE, Vol. 110, No.ST3, March, 1984, pp.559-574.

6) BAEL, WiilER, FEBEA, REFT: T—ACMNIRICX 2858 I BoBh LhUERER, +
KRZELHTH, No.362.71-4, 1985£10H, pp. 323-332.

7) BINIEER - SR I ok LR hIc BT 2 B15, RHBEATRIPIRL, 19855104,

8) Campus,F. and Massonnet,C. : Recherhes sur le flambement de colonnes en acier A37,
a profil en double Té, sollicitées, obliquement, C.R. Rech., IRSIA, April, 1956.

9) Austine,¥.J. : Strength and Design of Metal Beam-Columns, Journal of the Structural Division,
Proc. of ASCE, Vol.87, No.ST4, April, 1961, pp.1-32.

10) FBRZ : FEHEGE D OMBIUEEAR, TARPSHRCHER, H2675, 1977411H, rp.1-8.

11) Usami, T. : Inelastic Lateral Buckling Strength of Monosymmetric [-Girders, Research Bulletin
of the Faculty of Engineering, Gifu University, No.23, March, 1973, pp.81-94.

12) Yura,J. A. : The Effective Length of Columns in Unbraced Frames, Engineering Journal of AISC,
Yol.8, April, 1971, pp.37-42.

13) Galambos, T.V. (fAukt, WEPCH HR)  FESHEHM LAl -BEL R, ¥, 970,

(6 21 081 6 HZE)

—152—



