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The Stability of Steel Unbraced Frames

Considering Nonlinear Behavior of Connections
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steel unbraced frame when a semi-rigid connection is applied as a beam-to-column connection. Thercfore, the effects of a
connection’s non-linear behavior on the behavior and stability of a steel unbraced frame were investigated using
second-order inelastic analysis, after which the main influence factors and their behavioral tendencies were studied. The
study results showed that the nonlinear behavior of a connection directly affects the stability of a steel unbraced frame,
and that the main influence factors are the rotational stiffness of the connection and the location of a semi-rigid
connection.

3 A 8 0 T WY AL, MM B2, 24 R a4, 2

KEYWORDS : Nonlinear behavior of connection, Unbraced frame, Second order inelastic analysis. Stability

1.ME gk on| & 7iAj2gt dctec)
aHBE B dtAe 230 ugk] A Ealod wkly
1.1 o7 ¥ =X SRE TP ARE v7RE Z20] oAl dEks mjE £
A TE2A 9AES doteta, setE gEkelalsoe] 29
2 HEH MY 2AE B8 AR 22 e meE Aol PR dEgS Hrlsl] 23 ATz vy 2%
FulE FEHOR dlod LR HAA AAES FHak= v o] AAA] 7] ARR &2 = R slax} g}
73R B3k A5 gl FRio] ghfje] 1 gt
At oljet MR A8 AR vHd A%E 1.2 od7tate
i & 4 glom oldt AR wAY A 1REA
sl AR Y] Ao w FgslEe Adshe w7k 2 Aol Al WY vdE Age] 7R wirA
Hxe] A 2 AAY A% L Ao 2 JIs v|H =29 G MR S dMFer Hrlel] 99
2= 9t} A vAE AsS 18T e 239 23 vlgkAd
upbr olgjgh A3 vjAg A%g 13t AR 7y M T2 e, 7] A9 Balo] motd
20 MA Hrke T el Fvteln sle WS 2] Mol ke ujA|elgt AlREE vkl A W
IS Ttz vi7hy 229 AAA AA 48] Y8 F2 Foll el AL =gt

1} 434, 290w Az2d ), 2E) E =R gt S 20069 29 28974 882 BuiEAE 2o &
(Tel. 031-670-4671. Fax. 031-675-1387, E-mail: drkimhd @ hanafos.com) w2 A s
stRZRxsE =27 H17H 45(5H 775) 20054 82 469



o
]
o

F F2 £z "
v 5 —-L(H' H:-\&,RE m.*.as pfi )
3000
7 72 F2 3
N VL N L LW O Pod |
3000
F F F P2 [Fz F
1 R \A . T Ringy P2 Rivghy R Rog
3000 3000
£ F F IF2 Fz 13
v R ] > AR R R Rt 2 Rog |
~ _ 3000 L . 3000
T R R~d i _a® . p;-\*:-az Rg‘;m : Pog |
Lk LS
— —r ] m—] — —
| l ! | l
7000 7000 7000 7000
T2 1. oM ofet == (33 1AW =X, 55 32W =X)
TR oM Z23E 7 Fa 7x AT EE s HF 4) 2 ETe BIMY S
Aoz W uAE AZo] 7z H7M 229 o1y 3 parameter model #-&
ol MR e JEkE HrkelEaat gt Top and seat angle type BFFHEH: 24
5) ZUH £ 0|F HE
2. 2K} HIEMA BHAl el 7% (arc length method) &
2.1 sA =272 2.2 oM het ==
iPdREerel MR AeE e 22 v a5 B oare Hed o4 gy 222 17 19 Yehhgle
< 98l £ A7elrs FORTRANS ol & 2214 23} vjgt o 7)2A0] Ale Thew) 2t
A e Zrads PEelitHH.D. Kim 5. 2005). 1) 2xo| gab
2 Aol A& Y Z=adel vjee et gt 2319 7z w7y =
1) A 7t HH 93 2 L% N /\]LH oul 93] Wy
274sl 22wl o B2 FR (3/28) 13/ 1.5/ 3
AT A8l olg 43T vdd As 1 2) SR cio
Al g =2 o)F A% 4 H g4 ¥4
2) 7|5tery H|My 3) X =A
P8 (stability function) 2& k)=,
Large displacement and small strain @i 4) 7155 Mg
howing effect (curvature shortening) & oA 14 T= 9 (Top & Seat angle)
Initial imperfection®] Q&S gle Ao 714 5) 515 =
3) MEH BlUY BRSNS (4503 71E)
57 2’3 €12 (refined plastic hinge method) #& 220 A %S 4453, FHo] 9A HEwm
o] oJ3h dle] 27T W3 1 7} e gad
AF8H(0.30,)& 1t TRe] A3 243 1



ital
oo
-
o
r
oot
N
i
o
S
i)
_gk
o
1
[
n
<
=
M
%
1o
e
0
0x

E 1A oY e

AE A% | o | TE 5 | o A
B o ‘a{& :\TJ (Ic_:l{ bl (kN f{nt/ rad) | (kN. cfr{ri’rad ) o o %@ ;:I\j) (]::;f) (kl\iﬁ?ad) (kN Pc{rlrﬁ rad)
(L) {R] lout] | (in]

Cl1 Pl A A | 149.6 | 300 A g C2 M10 B C 84.6 | 300 A k5

C1.P3 A A | 299.1 | 300 k14 ki C2 M30 B C 197.4 | 300 k)4 ke

Cl L1 A A 149.6 | 600 ke e C2 M1 C B 84.6 | 300 X1y 3¢

Cl L3 A A 12991 600 e Y C2 M3l C B 1974 | 300 k14 Ik ey
C1 M1 B B | 2464 300 ey AT C2 P18 C C 84.6 | 300 | 8818,700 | 8.818,700
C1.M3 B B | 4929 | 300 g ik shey C2.P3 S8 C C 197.4 | 300 | 8818700 | 8.818,700
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C2 1.3 C C 197.4 | 600 ke TRy C2 P3_Sin C C 197.4 | 300 | 8.818,700 | 4.409,400
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&N | tem) (kN/cm) [LDR. | (KN/cm) (N/em) (PDR) (kN) (cm) (kN/cm) (LDR]| (kN/cm) (kN/cm) (PDR]

ClLPl | 236 | 6.3 56 | 1.501-0.06| 64.1 326 1990 C2MIO | 69.9 | 122 87 |1511-0.10| 318.8 | 122.3 11345

Cl1P3 | 11.8 | 31 53 1141]-013] 621 36.5 |5.10] C2M30 | 35.0 6.3 81 | 146 (-0.27| 2999 | 129.1 | 554

ClL1 9.4 9.8 1.3 |1.37(-0.03] 93 69 |[363] C2MII | 66.3 18.0 79 1214-0.05) 3005 | 8.7 |9.13

ClL3 3.6 4.2 1.0 1 1.20|-0.06| 89 78 (162} C2M3l | 361 9.5 71 |1.881-0.30| 261.8 | 96.8 |3.90

ClMl | 470 | 80 9.3 | 1.571-011| 1209 | 556 [1028[C2P1S8| 714 | 31.2 69 |3.00|-005 2976 | 642 |6.58

CIM3 | 239 | 41 87 | 1.50(-0.22| 1176 | 607 |516|C2P3.88| 41.7 | 129 6.6 205|031} 2884 | 925 |3.69

21 P1S8| 229 | 82 47 |1.69|-0.07| 57.2 259 |766[C2PLS4| 488 | 395 53 |430(-0.04| 251.6 | 480 |4.67

C1P3S88) 113 | 40 44 | 157 -0.14] 559 291 (38 |C2pP3s4) 312 | 145 51 1239 |-015| 246.5 | 838 |3.24

1P1Ls4| 208 | 140 39 264 (-007 50.7 169 |466|C2L1.88| 37.0 | 226 33 [203]-005] 581 26.0 |5.15

C1P3s4) 108 1 5.0 3.7 |1.73[-0.14| 50.6 253 |323|C2L388| 176 9.9 29 |165|-0.13| 554 329 |233

JLLIS8| 90 11.2 1.2 |149,-0.03] 88 62 |311{C2L184| 296 | 336 2.7 13.05(-004] 513 188 | 344

C11388| 35 5.1 09 |1.34|-006] 85 70 |133]C2L384| 152 | 119 24 | 1.89|-0.15| 50.1 2877 | 1.91

J1LL1 4| 85 13.1 1.1 | 1651]-0.03| 83 55 1270 |c2M10. 88! 63.1 | 254 6.5 |260|-0.05| 263.0 | 643 |6.60

Cll3s4| 33 4.8 08 (121 |-006] 81 7.2 | 1.40 |C2 M30.88| 32.8 8.6 6.2 |162(-0.30| 252.8 | 1034 | 424

Cl1MLS8| 431 | 16.0 7.1 |263(-0.12| 1017 | 309 |527|C2MILS8| 60.3 | 26.6 6.0 |265|-0.05 252.0 | 61.1 |6.22

Cl1M388) 222 | 57 6.8 |1.741-0.23] 1005 | 46.6 |3.73|C2.M31.88| 30.7 | 121 56 1219(-0.29] 2286 | 76.3 |2.87
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Cl1M3 4| 182 | 8.2 54 24| - 874 345 250 [C2M30.84) 26.0 | 12.0 48 1223(-0.35] 2170 | 773 1292

(1.PLSSR| 22.1 | 104 43 1201 (-0.07| 539 214 |6.15|C2MILS4| 434 | 344 47 |376]-0.04| 2158 | 46.1 |4.44
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C2 11 392 | 152 42 | 1611(-0.05| 657 355 | 7.38|C2Pl8Sin| 656 | 355 6.4 |346|-004] 2839 | 56.8 |5.71
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