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AN ESTIMATION METHOD OF COLUMN EFFECTIVE LENGTH FACTOR IN SEMI-RIGID SWAY FRAMES
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In order to evaluate the stability of columns in rigid and semi-rigid frames, it is essential to esti-
mate the effective length factor ( K-factor ) of columns considering the nonlinear connection
stiffness. In this study, using the alignment chart approach, the governing equations on the
effective length factor for columns in rigid and semi-rigid sway frames are derived introducing

the modified relative stiffness factor.

Using the equations, the accuracy of alignment chart for the subassemblage models with
arbitrary boundary conditions at far ends of columns was numerically studied. In numerical
example, the distributions of the effective length factors of columns in semi-rigid sway portal
frame are considered varying surcharged vertical load and the initial connections stiffness, in
which three parameter power model is used to generate nonlinear M — 6, curves of connections
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m. relative | alignment boundary conditions of both far ends (C-th, D-th) of columns c1 and ¢3
s’;;fi?::s chart hinged-hinged fixed-fixed hinged-fixed rigid-fixed rigid-hinged
, , error error error error error
G| % | K | K] 9 | X 1| X owm [ flwm|f ]|«
0.5 1.0 1.240 1.146 8.2 1.273 —2.6 1.221 1.5 1.254 —1.2 1.181 5.0
1.0 2.0 1.449 1.300 11.4 1.574 ~8.0 | 1.444 0.3 1.498 -3.3 | 1.358 6.7
1.5 3.0 1.631 1.445 12.8 1.910 | —14.6 | 1.664 -2.0 1.731 —5.8 | 1.520 7.3
2.0 4.0 1.794 1.579 13.6 2.306 | —22.2 | 1.883 —4.7 1.958 —8.4 | 1.667 7.7
2.5 5.0 1.943 1.703 14.1 2.809 | —30.8 | 2.107 —7.8 2.185 | —11.1 ; 1.802 7.8
1.0 1.0 1.317 1.201 9.7 1.382 —-4.7 [ 1.285 2.5 1.345 —2.0 | 1.264 4.2
2.0 2.0 1.589 1.413 12.5 1.844 [ —13.8 | 1.590 —0.1 1.682 —5.5 1.511 5.2
3.0 3.0 1.826 1.607 13.6 2.435 —25.0 | 1.902 —4.0 2.013 —9.3 | 1.729 5.6
4.0 4.0 2.036 1.784 14.1 3.319 | =387 | 2.229 —8.6 2.350 | —13.3 | 1.926 5.7
5.0 5.0 2.228 1.947 14.4 5.129 [ —56.6 | 2.580 —13.7 2.703 | —17.6 | 2.105 5.8
1.0 | 05 1.240 1.191 41 | 1254 | —12 | 1211 | 24
20 | 10 | 1449 1.398 36 | 1498 | -3.3 | 1404 | 32
30 | 15 | 1631 1.605 1.6 | 1731 | —5.8 | 1576 | 35
40 | 20 | 1794 1812 | -1.0 | 1958 | —84 | 1.730 | 3.7
5.0 | 2.5 1.943 2.023 | ~3.9 | 2185 | —11.1 | 1.872 | 38
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stiffness a a.hg}r::;:nt I:;;e:(?:t error stiffness ” dl;g}r:;r;:nt ﬁ;::::t error
factor 4el ¢ y (%) factor Acl y (%)

Gy Ko K Gy K,. K
0.5 0.00 2.166 2.166 0.0 0.5 0.00 1.082 1.082 0.0
0.25 2.217 —-2.3 0.25 1.078 0.3
0.50 2.267 —4.5 0.50 1.075 0.7
0.75 2.315 —6.5 0.75 1.072 1.0
1.0 0.00 2.328 2.328 0.0 1.0 0.00 1.157 1.157 0.0
0.25 2.423 —3.9 0.25 1.144 1.1
0.50 2.513 -7.4 0.50 1.133 2.1
0.75 2.599 —10.4 0.75 1.124 2.9
2.0 0.00 2.635 2.635 0.0 2.0 0.00 1.279 1.279 0.0
0.25 2.799 —-5.9 0.25 1.244 2.8
0.50 ) 2.952 —10.8 0.50 1.216 5.2
0.75 3.096 —14.9 0.75 1.193 7.2
3.0 0.00 2.917 2,917 0.0 3.0 0.00 1.373 1.373 0.0
0.25 3.137 -7.0 0.25 1.315 4.4
0.50 3.338 —12.6 0.50 1.271 8.0
0.75 3.526 —17.3 0.75 1.237 11.0
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0.25 3.728 —8.2 0.25 1.406 6.8
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0.25 4.911 -9.3 0.25 1.515 10.3
0.50 5.324 —16.3 0.50 1.413 18.2
0.75 5.703 —21.9 0.75 1.343 24.5
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BRERIBIC BT 2 EEIOFESTBOTRRMIM:L,
EREERICES LRI L AW OIERAHEE
HAEDE - EEITECk - TRDB - L L TFRETD
3%, & CREBE-Chen™ IC X o TR E M-
HIFERRTE & R L =Wt 72 L S oMIERE %
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dDrEXLNE. 4 (a), ()LD p" DRKFVEH

B (p*=2, 10) X UU/RNE WEEIR ( p*=0.001, 0.01)
Tk o LI LT K [EOHEMERIT/PNE W5, HifE
SAIE (0.05 < p* < 0.5) T p* DEADE EDICKED
HMEIGKELRINTOLBRZ b5, il p

- DR ZF VRS LU OB TR SRR oZ

{fELpphE vz v %, FAHEERTIEEOBILE K
L EAROIBAFEIFE L TVD I L EERLT
VWEIDLEXILNS.

K— 8 TSRS T2 M, = M,/2 DHET
H5. (a) MiT (b) MrELloEERTo LY, &
TS (b)) BlicowWTERTDB LT3, M, =
M, OB& (-7 ) tFEk p" OFRIHEE (0.05 < p*
<0.5) T p" DD ¥ BT K EOMMEHIKRZL
RENTVDS. TOHEMFEIT M, = M, OBELYVKE
W, Fh M, =M, ®p* =001, 0.001 T « DKEFWN
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M-8 M, = M,/2 0BAICEY 2 K EONH

BAETHIIRET—RRDHERLTOEN, M, = M,/2
DBEAICIHE o= LRI VBHICHEALTHS. 2h
M, 2/NX 0k cl, c2 FEOESTOMKEEEE
KE L & ) BRI ZRICHENT T 2 BER ZIRERIC S 7
BhbrEIONSE. £/ K4 ¢ K, OBk BT
3r, ey PEAICEL ot = 2, 10 08B LU
ATV p* = 001, 0.001 DFPEZD 0<a<1~15
THEERLUOEERRL TV, p* OFEFE ( 0.05
<p*<05) T o DT OFEED D 0.02 FBEOZES
HLTED, TOET o OMKEEIITKELBLHE
FICH 5. I p* = 0.01, 0.001 TiT a > 1.5 T K,
OMEMEAFBBUCKEL 2D, p* = 0.001 DESITIE o
=2 THEDZEIIX 038 tihoTnd, ZOED K,
DEFWHARME By OB B/IE WV p* = 10 DHEED K
BEISEWEE ZoTWh, Shik, BEEHORSH T
J3 M, 20T ol FAlOBESTIFRAEREL 2 )
BRWREr 2D 2BEORMELERL THL A0
XL, c2 FERIOBESIBHAEFLREE & - THSTRIE:
PRICHEL T v VESIGEVREL Lo TV 5729
tELOND, T Kq 1, 005 < p* <2 THVT,
a~ 0.2 THR/MEEZ/RLTWVWS. Zhik, SHERE K
SEREOEIRRAIIC X Y, o1 EoBEIEEEEE 5
o =0 OREETEDERRL, TOK o DKL LD
KEPZERLTCROFHICHERTSE - X b, BdEE
HBrEERT a ~ 0.2 TESTERAEIrRAETH 2
FHARE R KE LAY, RIPEHR KBIChD:
HrEILNG.

5. &

AISC-LRFD fydtiicsEou T A B ¢
FIREIC LRI % & U B OUTERYE 2 IR 33 7
BIC, SIS R ZE L R oMY e — 2 v 1

FPREOREBEXICHOL bR TV 3ROBFHERERE

oFEEEHK L LT, ¥REES S UHEBEEEEE

X LT oERSEROERIL 2R A, 7. ERAFRE

K iL alignmen chart 3 ¥ FEOREICETE, £8D

BEREHEE T WHBEET MOV THEEL W3,

TR, BENLEHIEEET A L TikEeHo

BRI A E T 5 & i X - RSB S BRE

[Elkk alignment chart %W CHEMERERKOEE »

ARETH D L RO LE. £k, ARLTHVL

BERAERE A TEa g 7 A OB SMEROSER

SR AT IHEICDOVTO alignment chart IC X 58

DREERE 7o 7.

BRHERILUTO B0 TH5.

1) BWYyEEET A OBMOBS 3 T, LTEERO%
Relhre vy VBEE—v v VER, BliES—ev
CESDEE « alignment chart 1ZEZE{A|OER 5
x5,

2) [FRRICEREE—-BESR, HidEs —BEFFo
548 : alignment chart FERHIOHEL S, 20
ERIEEENRERE ¢ »#*RELSADLKRE
{75,

3) vy VES-EEROES  BIEHEERERR G
B/NE WEEICIT alignment chart (3ELOH%
Fx 238 G FREL D LERACEMTS.

i, BUEMTHI L L CESEICIERE R M - 6, #

MEGE L e oEBEM B & CBI 2 A RhER

REFBOSHEE D LY, SHEFRESLESTOPHIRILE

L X BB ICOVTRN 2To . TOME, ¥

Al OTR CIISAEREOMKA b & 3 ICESTRER

B A L, REORBEREFRAAT 32 L, %

7o, BEEORSE PN H2ERHAE L ThE v

BICRESTEGRAErFRICINTT 220, ARYERE
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B b v VEEOBEOBI TRBICHRT s
B DT o 7o

T TR S EAN RFIEEEEICET 5 ERET

o fent, AFEILEAEES D 2 0 RXRARGES ¢ 2R
EESIEAEDENTERE LTV 2 SESERIER
HEAOIHbEZHICHETD S .

AR X b, BiREESEHEICEET % AISC-LRFD

DFRETELEICED O RS S B OBTHERRET O EH
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