55 52 B4 6 W V22 HURBR 2R (A SRR Vol. 52 No. 6
2020 4E 12 H J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition) Dec. 2020

DOI; 10. 15986/j. 1006-7930. 2020. 06. 003

MR M4 B A S MR BRI S 47
2N, RGN A, BBR. A5

(L. V2SR RS BRI 2ARE . BRVY P44 7100555 2. +f [ AR 8 4 A1 IS fr TR A B H] . Jbat 1000215
3. PHR AL R 25 TRSPURB T E AL =, B 75% 710055)

TE: SEEMRT A WARIE, FRALE NSNS BT R HE 2L R RHE 8 h, 3 L vh 55 AR 5 0 2h b 3 Rl 7R 32 K 7
Bt . hfgge—BOMS AR E R VR T EAMEE . BIEERIb e . AR AT EEAL, BB -FA A N
METE. FE0F 3 ANALE NSRBI BT BUEE D3R W e i 5L o b, e BEAT A R T, B TS R E R AL
FIAR R BE LG g R pr SRR HEAR FE R =R S BT AL A NS AR S BUR AR B I 52 . WEIT 45 SR W, AN BE L 5 X A%
FRAR T 55 /0, SRR 358 0 JBE L A5 B HE AT T KO0 L6 011 390 4R A 355 %) e 0 B B R AR IR AR 3 D s e I 2. R TR B R
BHAWER, IREAB AWML Z IR FEHEEEL . MRS WA B A S Zm, @ TAAM
SRR ESPUB RB I E AKX, oW REY, it E AKX MER N R PGZ R R SR 28 e IR e E, RARIFMN
TR B AN .

KR MMIREE; DMV MAEE; ARITHT; S8 KB

hESES: TU3IL XEARERR: A XEHE: 1006-7930(2020)06-0788-09

Seismic capacity analysis of the composite stiffened steel plate
wall in box-type steel structure
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Abstract ; Different from the traditional steel plate shear wall structure, the box-plate composite stiffened steel plate
wall has no surrounding frame beam and column. And the wall panel and stiffeners jointly bear the horizontal and
vertical loads. In order to solve the disadvantages of general stiffened steel plate wall under earthquake action, such
as large external deformation, fast stiffness degradation and severe hysteresis pinching, a composite stiffened steel
plate wall (CSSPW) is proposed. The finite element analysis of three CSSPW specimens are carried out on the basis
of quasi-static tests. The three parameters of the depth-thickness ratio Aof CSSPW, stiffness ratio 5 and z; and
arrangement of bolts on the seismic capacity of CSSPW were explored. Results show that the stiffener-plate
stiffness ratio nof the ribbed plates has less influence on the ultimate bearing capacity. The depth-thickness ratio A
and the arrangement of bolts of CSSPW has a significant influence on the lateral stiffness and ultimate bearing
capacity. Based on the results of test and parameter analysis, the force models of CSSPW are put forward. In
addition, considering the influence of two key parameters, the thickness ratio and the slip between stiffener plate
and steel plate, the formula for calculating the shear capacity of CSSPW is established. Results show that the
proposed formula can accurately reflect the shear yield degree of the wall section of this kind of steel plate, and has
good accuracy and applicability.

Key words: box-type steel structure; CSSPW; finite element analysis; parameter analysis; bearing capacity
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Tab. 1 Parameters of specimens
N , s DS AR
WA S AR mm LA B H A4S
SSPW-CP1 1 320X1 100X3 <) 14
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SSPW-CP3 1 320X1 100X3 7o 30
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Tab.2 The main parameters of the finite element model

L T HEWY L B
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e gr b g

SSPW-CP-nB 350 250 20 65 HEA
SSPW-CP-1A 300 250 20 6 X5 HEAG
SSPW-CP-1C 400 250 20 6 X5 HEAR
SSPW-CP-1D 500 250 20 6 X5 HEA
SSPW-CP-1E 600 250 20 6 X5 HEA
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SSPW-CP-2C 350 300 20 6 X5 HEA
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Tab.3 The result of is finite element method compared

with that of fitting formula

=15 A Aot  W®EARE AR
H A V/kN  VJ/kN  HR¥C R/ BHRT
300 920.80  920.98 0. 996 0.02%
350 742.18  741.77 0. 982 —0.06%
400 673.58  674.17 0.972 0.09%
500 532.41  531.97 0. 960 —0.08%
600 440.22  440.27 0. 955 0.01%
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