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Dynamic Instability Behavior of Diagonally Braced Steel Frames

under Seismic Excitation
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ABSTRACT

Concentrically braced steel frames are considered as being quite prone to soft-story response
due to the degradation in brace compressive resistance after buckling under severe ground
motions. When combined with the system P-Delta effects, collapse of the concentrically braced
frames by dynamic instability becomes a highly probable. In this study, ‘a new, relatively simple
dynamic instability coefficient was proposed for diagonally braced steel frames by considering the
strength degradation of the brace after buckling. Nonlinear dynamic analysis was conducted to
check the robustness of the proposed index based on simulated ground motions. The analysis
results showed that the dynamic instability index proposed predicts the collapse potential more

consistently than the conventional one. Dynamic instability was triggered when the index value
was close to 0.7.
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TX9 FHESAAFT AFdAXT AHEE vzt ok (FEMA 350, 2000).

LS P4
6" > £ F o O =22
=i p A
S AB
el { e ww we = s wm am —
V/ P ey RS I
O = Real Hinge > _
= Plastic Hinge(Mpr} co
C . pram—— “AL T T —
4 2 DE
8 A Smali residual detormatien
T 4——0—2.*-0 EF

g * r o r F ) .
e -
; H Vv, / Vy — r
- PA_IH
_ | Jk 1Jk—Plh
]

- A e - A
. , . ] A
(a) (b)) (c)
Y 4. d€EA ARG AT P-A E¥: (@) 72 BY, (b) FH3FY 9F] & BE,
(c) TH3F Fdo] AL 4% (Tremblay 2002)

- 130 -



PA, _ PV, PR (1)
HV,  HkV, Hk

Ve =

Aol I FHol YA, FANNT2Y ASEHE BYE Y FnEst AS
Bdsel 9 e BAYE AHY & Atk FAZNTRAA 2Y 4004 REo) ANHEF o
¥o 49% ZEASL 2R o FEASGE AFue dFL A B AL Jain
1980)¢] AP AFNA B v gk B AFNMNE SHEARASE AU AR 145
NEZA, 4244 FAMIT2E Fee A 9o 3AHeR Bgd 2 FHEY
YA EE ANFLA Bt

yn P)’"‘ _ l 8 )
P, \Xi/r

A 54 A

or ¥

I8 5 Hzx AEAE (P9 $324% (P,)9d 34
(Jain 1980); A, © HZA B9, A, : B34 389 3% 6 P-AERE WE ggA ANER

&

RV, =V, | 7 " - oo

»r

> ¥

ad" 7. 7t e A=A ddd FY-Ju 8A, V, - 39 FASAE, V. $4
FHIAE, A, 1 FHEN FEHY, A, FHEA FEY

I¥" 72 P-A AR 9 VM RAS2F BEAEHE BHFste] FHEAAARE K237 AT Ad
Zoltt. & 7N FHEAARASF vE 247 Zol AYWY QM9 FAFH EHES
=9 AFFAE (V)2 yx ALz Aqdd. watA ¢gto] S5 ALHL EAASHA @
ot

¢ = Dynamic Instability Coefficient

_ the loss of lateral resistance at A, (2)
the story buckling resistance (V,,)

A gae P-amde g8 LA R AARAY F2FY BE F2ED a(A-A,)
T ggase goz BT & A

- 131 -



Ca=

e - i | (3)

H=E 3 ZEASF 71€7] ot Jain (1980)9 A¢HE F=z3d (29 5 1) v %‘3] E Al

g T A .
I/yn-“ I/ync | ;
54,— 4, - (4)

QA DAz BAME oF HWAsHY F3id vgo 647 24 do

v —V P
(FE-—I)(A,~ A, )+ 4,
b= 54,— 4, . H (5)
714, 4,=Lmo)m R=—Te e z23d G)4& 483t 2o| Bk
V.~V
(o=t )R-1)a0 | .
Y= 7 + | - (6

©49 R 2 A%, Jaine] 2 e == (L2 g qaga o
43} o) e,

1—
V= ——Z—(R 1)+ | (7

48 o @49 BAE o§A (DAL AR 2ol EAY 4 Uk

P.L . |
A, _ AE®* _ B, _ AF _F | (8)
A, " PL__ P, _AFR T
Ak cos
. | - |

or

941 AISC-LRFD (19949 /154 E4% ASstedl Fog EASE Agvlel 237 BAHe
= w9e $ARAAAS D8 2ol Ada

w,_._%k&__ (% <189 B4) . (10)
__18_
(& . 7
o= T (R—1)+ £ (18 < == < (15m) /52 A%) (11)
v

gy OAL9F (mjz_l Hk T
Sy (e ,

- 132 -



18

NE o ;
P = EF 7% (R-*l)-*-—ﬁk— (—7‘—%(1.571') "j;._?_]_ A 5) (12)
. Y
(0.877«215’)( r ) '

AN AIFWHS ANEAY HE F FEASGE BPohE RAAFITL A2 W) 7]
Zo ATASo| ALE £ B ASo|

3. ARG AEd PASHse] AYnold

P (PIP)

-
-
»
-’
-

/

T

. ‘t

X

Normalized axial force

/
.
R : H
5 §if
t g;

]
Normallzed tangent modulus

a3 8 £8-FuE Aung a8 9 %Y o JAAST oA

150

100

S0

Load{ton;

-50

~-100
=100 ~50 I 50 109
Displ{mm)

(a) |  (b)
28 10 Aga AHAAY ¥H: () Kl/ir= 8 (b) Kl/r= 90

Displ. (mm}

=3 =2
of A 4¥AAY # RP{HE T2H ATE AEYE & &L U= Aol FoEU: F
Sttt 7HAj e ol R E2E Ay 712d #A4EAQA Ed(phenomenological model)?! Jain
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doll A AAIG FHE(AASF BFA WA= AAA(robustness) AFS 8 28 119 +
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FHE bl Aot £ FEF AL FHAZv A &3t AZH] 7094 FHERR B0
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