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SEISMIC BEHAVIOR OF COLD-FORMED DOUBLE C STEEL FRAME
FILLED WITH STEEL PLATE WALLS

CHEN Ming , WANG Qi

(College of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract
system. Three-story frame specimens of this new type frame were made and tested under low cycle reversed

The cold-formed double C steel frame filled with steel plate walls is a new type of frame structural

loading. The failure form, failure mode and seismic behavior of the frame were analyzed. The test results show
that the frames with infill steel plate walls possess good capacity of energy-dissipation when they buckled, and the
infill steel plate walls can improve the bearing capacity and stiffness of the cold-formed double C steel frame and
ensure that the inter-story drift satisfies the requirement codified in the seismic design code. Based on the test
results, a finite element model was established, and the parametric study on seismic behaviors of cold-formed
double C steel frames filled with steel plate walls was performed considering the variation in height-thickness
ratio of steel plate walls, height-width ratio and stiffness coefficient of frame column. At last, design suggestions
were proposed based on the finite element parametric analysis.

Key words: cold-formed double C steel frame; steel plate walls; seismic behavior; pseudo-static test; finite

element parameter analysis
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Table 1 Experimental results of material properties

RS JEIRBEE/MPa H RS /MPa SR PERE/GPa JHFAEL

i 335.76 440.08 201 0.27
7 315.12 408.65 225 0.27
A5 RR 241.73 467.13 195 0.30
JEEAR 338.17 480.51 230 0.30
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Fig.7 Bearing capacity degradation coefficient of frames
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Table 2 Energy dissipation indices of specimens

KJ-1 KJ-2
s g, OO s, Y
(kN*mm) (kN*mm)
1.00 201.81 0.05 1.00 209.33 0.06
1.50 1077.38 0.12 1.50 465.12 0.07
2.00 2324.57 0.18 2.00 904.21 0.10
2.50 3352.15 0.21 2.50 1448.56 0.13
3.00 4051.43 0.23 3.00 1970.42 0.15
3.50 4928.77 0.26 3.50 2421.61 0.17
# # # 4.00 2728.53 0.18
# # # 4.50 2938.32 0.21
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Table 3 Ductility coefficient of frames

KJ-1 KJ-2

e e - B - e

e 376 313 447 217 205 292

Ji IRAE e /mm )
#i 387 381 339 280 301 295
o #1240 17256 1/201 1/415 1/391 1/308
Jeb IR JZ (R0 F £ .
Hi 1233 1/210 1/265 1/500 1/266 1/306
. e 762 1132 1132 551 8.02 832
W BRALFS/mm )
B934 972 972 566 826 8.66
o #1105 1/71  1/80 1/163 1/100 1/108
R BRZ (A0 F £ .
B 196 1/82 1/93  1/159  1/97 1/104
990 1336 14.14 770 14.66 15.40
WAL F2/mm

B 1155 12,60 13.35 894 1424 15.08
HE 1/81 1/60 1/64 1/116 1/55 1/58
Booo1/69  1/63  1/67 1/101  1/56  1/60
i 484 489 481 481 539 567
B 427 451 515 3.04 369 3.78
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Table 4 Parameters of the finite element frame models

HEZE G 5 HEL a L B RENIEE R 3y
BASE 800 0.7 74.1
TH600 600 0.7 74.1

TH1000 1000 0.7 74.1
BHO5 800 0.5 74.1
BH10 800 1.0 74.1
Cs45 800 0.7 453
CS99 800 0.7 99.8
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Fig.15 Stiffness degradation curves of finite element models
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2] 1000, ZEMEFREHIFES T 0.35%. 3.67%. [
E M R TE LG B 0.5 s E 0.8 FEEE s E 1.0 B,
SEME B AR E T 1.41%. 1.76%. Bt MR
NIBE R %Ly B 453 $Em 3 74.1 F3R =) 99.8 B, 4E
PERBDHIFEAL T 11.4%. 12.3%. 15t BTG AR 1%
R o R TEEE B XA SRHESE AE P R )N, S
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Table 5 Ductility coefficients of finite element models
HESL S 5 Jit IRAL S /mm H BRA % /mm u
BASE 4.12 23.71 5.75
TH600 3.63 20.40 5.73
TH1000 4.11 24.39 5.94
BHO5 3.27 18.57 5.67
BH10 4.34 25.03 5.77
CS45 4.19 27.18 6.49
CS99 3.42 19.46 5.69

4.6 FERERENSHR
MEASFEREFRFR IR 6 FI/n. ZIHELRMPTEFE
BUAE JIAEFRIB RN BT IR B, & MHESR ISR R0R,
i R h AF 0.32~0.41, 2P RIFHIFERERE ST WX
Bk 58 EL El 0.5 BN 0.8 B, HEZR ARk &
B hINT 2.38%, 1 0.8 BNF] 1.0 i, HEZLAIE
DT 4.87%, Ui AN AR 1) v B L i A S
FERLRE Juso iy o HEZEAE NI BE R %0H 45.3 40
B 74.1 B, HEHEFEEROR A R AL he HG I T 10.81%,
FEARAE IS 2250 ER 74.1 38003 99.8 B, HEZRRI%%
RORGV 2R h WO T 2.44%, T EHRIZERE NI EE &
Hy RHZHELLIFERLRE TR R .
%6 HIRTEMFELIEIR

Table 6 Energy dissipation indices of finite element models

Jet B B PR B IR B
HEZL 4
E he E he E he
BASE 1.52 0.24 2.38 0.37 2.55 0.41
TH600 1.52 0.24 2.31 0.37 2.55 0.40
TH1000 1.51 0.20 2.30 0.36 2.56 0.41
BHO05 1.35 0.19 2.18 0.32 2.35 0.42
BHI10 1.49 0.24 2.25 0.36 2.46 0.39
CS45 1.31 0.21 222 0.35 2.34 0.37
CS99 1.63 0.26 2.13 0.34 241 0.42
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