545 3 T NN S O S ) 2024 47 6
Vol.54  No.3 JOURNAL OF SHANDONG UNIVERSITY (ENGINEERING SCIENCE) Jun. 2024

XEH S :1672-3961(2024) 03-0094-09 DOI:10.6040/j.issn.1672-3961.0.2023.054

— M RAERXNBER L NIEEN AT RER

ML T&if‘zz,;%w\ VB AR
(LR ZRFHFERE, BEFE FE4 710061 ; 2. K% KFHR TR, BFE FE% 710061)

WE AT AR - Em e A E R R R ﬂi@ﬁ’li“‘ﬂ\ B —FEFATF A RBERERES I T R, R

B RAEGA ER T R RKT R ZEMR Efe R ZEEOHNHE R, Hme 2 ARFIENZERARNGRME, A

B R Bl -F i B R B % 0 7 A K B X BT A 3 a AT A K B 5 sl R fi#ﬁﬂ%%ﬁ%-‘?@fﬁﬁ:ﬁifaﬁ ¢ A % 2P @ A R

B R AR M AR A -8R X R RATSE S SRR X G F AT @A RAE R 04 B R — A E R T

i éﬁzﬁ;i%{zﬂl Fo—AP LU Ok, AR T AR FAF G RENGEMER XL RBAITRENSN, EREA

T F R @A R A PR R MR L B R g BT R E R KB N ET R P MAIREA 4.0%, 5

ANSYS #= ABAQUS #5427 FRATAE S 25 RAFAERT B P39 48R 2 58 4 2.3% F 2.7% A2 3 St 18 5 A K T 60% F= 64% .,

P e A R T fJi@ LM ACE B AT RALA AR E R T B S MRS I P B ER G,

K A AKX A F 2T BT RABEA R ALAL A TRTEER; 3F K 54T

HE 525 : TU398+.2 XERERAERD: A

SRS BB, T, BOUO0, 45, — R B e SR BE 1 39 0 i S8 AT AR U [ 1] I AR2 244 ( T 54 ,2024,54(3) 194-102.
FAN Yujiang, DING Jiaxiong, HUANG Huanhuan, et al. An equivalent plane truss model for new fabricated concrete shear wall[ J].
Journal of Shandong University ( Engineering Science) , 2024, 54(3) :94-102.

An equivalent plane truss model for new fabricated concrete shear wall
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(1. School of Architecture, Chang’an University, Xi’an 710061, Shaanxi, China; 2. College of Architectural Engineering,
Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: An equivalent planar truss model nonlinear analysis method was proposed for a new fabricated shear wall with certain
seismic response adaptive capability. This method effectively solved the problems of low efficiency of traditional modeling methods
and excessive order of extracted structural stiffness and mass matrices, which could affect the subsequent call of the structural
vibration control system. Loading tests were carried out on two new fabricated shear walls connected by different horizontal
connecting devices. The rectangular plane microelement was simplified into an equivalent plane truss element based on the equivalent
stiffness principle, and the concrete stress-strain relationship was modified according to the principle of equivalent strength.
Combining with the characteristics of the equivalent plane truss model of the fabricated shear wall, a failure criterion and a crack
treatment method suitable for the model were proposed. Error analysis was carried out on the simulation results and test results of the
equivalent plane truss model of the new fabricated shear wall. The results showed that the established equivalent plane truss model
could quickly extract the structural stiffness and mass matrices. The average relative error between the results obtained from
unidirectional overturning and the characteristic load value of the test was 4.0% , while the average relative errors between the results
obtained by ANSYS and ABAQUS traditional finite element simulations and the characteristic load were 2.3% and 2.7%,
respectively. However, the calculation time was reduced by 60% and 64% , respectively. The proposed model of the fabricated shear
wall could be applied to subsequent structural vibration control with high accuracy.
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Fig.1 Dimensions of the new prefabricated shear wall
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Fig.3 Schematic diagram of finite element model of new fabricated shear wall
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