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Analysis on Seismic Performance of External K-braced
Steel Frames with Different Span Widths
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(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; This paper mainly studies the application of the external K-brace in the steel structure,
and analyzes the influence of the external span width of the external K-brace on the seismic
performance of the structure system. Based on the displacement based seismic design method, the
external K-brace steel frame structure model was established ,and the modal analysis, static elastic-
plastic analysis and dynamic time history analysis were carried out to study the seismic resistance
of the external K-brace steel frame with different span width seismic performance. Under the
frequent earthquake action,the external K-brace support is in elastic state. The larger the width of
the external span width is, the greater the lateral stiffness of the structure and the smaller the
displacement of the structure layer can be provided. Under the rare earthquake action,the external
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support is prior to the damage of the frame structure ,consuming seismic energy ,and the damage is

located outside the main structure, so it is easy to replace the support. When the width of the

external K-brace support span is in the range of 1 — 1.5 m, the bearing capacity, stiffness and

seismic performance of the structure increase with the increase of the width of the external span.

Key words: external K-brace; seismic performance; pushover analysis; dynamic elastic-plastic

analysis
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Table 1 Section sizes of structural members mm
AR 5 FE x PR T 725 BE SRR 5
. e e e LTI x R R x
BIE AMER x 58 x BEJE K x 58 x BEJE Wb R OB x
RGMLRE WL RGN
1 380 x380 x8 220 x220 x6 H300 x300 x 10 x 15 H300 x200 x6 x9 HI150 x 150 x6 x 8
2~4 350 x350 x8 220 x220 x6 H300 x200 x4.5 x10 H250 x150 x4.5x9  HI20 x 120 x4.5 x6
5~7 300 x300 x6 200 x200 x 6 H300 x200 x4.5 x10 H250 x 150 x4.5x9  HI120 x120 x4.5 x6
8 220 x220 x6 180 x 180 x5 H250 x 150 x4.5 x9 H250 x 125 x4.5 x6  HI120 x 120 x4.5 x6
K 33 7.8 % frgR L 4. 5 kPa, NEE 2R3 kPa.
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Fig. 1 Building structural plan outside 1 meters
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Table 2  Shear ratio of supporting bearing floor %

-~ Tz 3% HIRSHE AR
AR LB KA LB FIMHE
WZ-1 50. 1 50.7 49.2
WZ-1.2 53.6 60. 4 61.9
WZ-1.5 62.7 64.8 63. 1
WZ-2 65.5 70.2 66.6

AW PR BB 250 R .2 PR ik
BEZURE R 7 BE T SEA TN EE A 0. 20 g, 4%
TEJE A 0. 35 s, BT HBRE A M —4, %
HA5 A T2 FEARRUE N 0. 35 kPa, b i
RETE B 25 MM BR FH 3T R i AR A A
FER A 25 4 A 82 (P-M-M) |, 3R F A5
FEBL(M BL) , AR R 180 (P ).
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Fig.2 Comparison diagram of natural vibration periods
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Table 3 The information department of the performance points
- SEIE BT J1/kN T %%/ m SN KL 7il
i X 71l Y Iy 1] X 51l Y J7 1] X Jriil Y 71l
WZ-1 426. 34 406. 57 0.044 54 0. 046 96 1/126 1/112
WZ-1.2 436. 67 414. 61 0.040 8 0. 049 88 1/120 1/105
WZ-1.5 377.61 362. 18 0. 036 03 0.033 78 1/132 1/124
WZ-2 361.33 352.67 0.033 97 0.035 35 1/117 1/103
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Fig. 6 The shear performance points contrast diagram

AFIVERE AR AL RS f A2 A an el 7 Fie
. NIRRT G 7E il e A b
P TEREAN R 4 FRESH BT LR F YR O
BB PR 1 22 | )2 K 45 ) B 2 )
BERE S 1/50 BIBRAE 2R 4 FhJ7 SRAETERE A3
AbJZTIE R S 0k LW, 454 A1 B 1 5 2
R, SN FIBOR , 5 A0 AR RS E  y

—— WZ-1
—e WZ-1.2
_m. WZ-1.5
_e- WZ-2
— HERRME

— N W A AN 0 O
T T T T T T T T 1

0.005 0.010 0.015 0.020 0.025 0.30 0.035
BB

B7 PERERALZEORS FX L

Fig.7 Interlayer displacement angle at performance

=]

points contrast diagram

BRSO 35 .

0.241

REhNE /g

B8 MRS

Fig.8 Comparison of seismic response spectrum results
3.2 SEHEERRSH

P& GMI (Imperial Valley-02) )}l 52
Bl IHRR BT IR LA R AN 9 s . MR
RUE L ANE SRS ST O 2 m S TE
1223 ZIE B, e St o it
HNERE I R 2 A R R R B S EE BTN
JERURAE. [N HAE 1= 30 ) PR AR I 41
B REEE 1 ~ 1.5 m ISR, Al A RN
HRYJZTT 7.



582 Tk B B OR E eE R (A SRR ) 55 36 &

®4 HRBEER

Table 4 Seismic information

R 0y vy RS 4 Wi Ry, /km
GMlI 1940 Imperial Valley-02 El Centro Array #9 6.95 6.09
GM2 1952 Kern County LA-Hollywood Stor FF 7.36 114. 62
GM3 1952 Kern County Pasadena-CIT Athenaeum 7.36 122. 65
GM4 1952 Kern County Santa Barbara Courthouse 7.36 81.3

P FIBTON RN E , /N TRUZAEAS |, B 1k 254 7 A it
—— WZ-1 , . .
8r —-WZ-1.2 jt/ﬁﬂzﬁ ?yuﬁléﬁﬁg E@Eﬁ{éﬁﬁ
T N F5 BRI L
6 -
s Table 5 Comparison of floor acceleration m/s’
1 5t
B4l 448 WUZBETGREE R R
3 -
b WZ-1 2.179 1 1.2551
1 -
1 . 1 ) WZ-1.2 2.363 9 1.298 9
0 50 100 150 200
B J1/kN
B9 R WZ-1.5 2.0229 1.298 8
Fig.9 Shear force contrast diagram
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Table 6 Comparison of dynamic time history results

45K BOREEIREY J1/kN ]/ s FRTUE A%/ m WHEl/s  TWURMEEEE/ (m-s=2)  BFE/s
WZ-1 147. 356 5.48 0. 208 5.68 1.11 7.02
WZ-1.2 152.39 6. 04 0.186 5.76 1.21 7.08
WZ-1.5 163.92 5.54 0.154 7.74 1.29 6.98
WZ-2 172. 96 6.28 0.129 9.22 1.35 7.98
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Fig. 12 Base shear time history curves
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Fig. 13 Vertex displacement time history curves
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