$42% H 1M 2R AFE T REFIR Vol.42 No. 1
2025 % 1 A Journal of Architecture and Civil Engineering Jan. 2025

SIS TR IR S 5 DS . 5 W AT A4 5 48t 45 4 I ) 38 %ot 45 4 PN 0 5 e AR P B A 52 mm i 95 [0 ). SRR 2 5 TR 24 41 . 2025, 42(1) : 90-100.
ZHANG Zhentai, YUE Qingxia. Study on influence of web member stiffness on structural internal force and seismic performance in vieren-

deel truss transfer structure[J]. Journal of Architecture and Civil Engineering, 2025, 42(1): 90-100.

DOI: 10. 19815/]. jace. 2023. 07089

TR RERREHETNEXNEHMRN OSSR E %R
1 5% M) £F 3%

KRR ERE
INAR#ER K EARTEFAE.LR e 2501015
2. IR EF K i%mfﬁﬂ[]l_lﬂﬁh_ ST aE TREATEMESALEE LA e 250100

T AT 7 MAT W] AT 25 M IR 2 AR 6 Hvh 5 T F B R B ML AT R & 69 & JE A ”"%%%#E”"
MR S RNRFTEGTRAER ST THD Ao, LREV E S RAF R E A% 8D
b T REAT T AR I i G R B S AT S SRAT AR L 0. 8 BT, ‘FB’Z?FTE"#?@.E&\%\:}]E
AL B R ET 4 KEANR ; KA M E 3D 5% 6938 K, JEAT R B st 4 M 30 B 4L 69 & v B 238 I
JEAT R E 3 KBt S5 M) 2 B s B R T 1B 3 E B 6 38 AL R BT AR, A48 3R 4k A A RO DN
DAL BEAFH LR E A 0. 078 ¥ X £ 1.323 ir . M AE T B E/R T3 A H 2 A B
KA MR R IE K 4400, JE AR T8 W E AR A T ik B By b 5] 35 M AR K R RO ME R 3% R 980 & T R AT
R I O i /\%f‘éﬂﬁﬁm |ERESTEMN AL REREGH .,
KR TR EEREN AN E;H e E e H R

hE4SES.TUITS XHERARRAD A XEHS:1673-2049(2025)01-0090-11

Study on influence of web member stiffness on structural internal force and

seismic performance in vierendeel truss transfer structure
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Abstract: In order to investigate the influence of web member stiffness on the overall mechanical
performance of the structure, an vierendeel web truss transfer frame structure model considering
model different web stiffness was established, and dynamic analyses were conducted under
vertical loads and seismic increments. The results show that appropriately increasing the stiffness
of the web member can reduce the peak bending moment of the upper and lower chord members
and increase the vertical stiffness. When the stiffness ratio of the web member to the chord
member approaches 0. 8, the positive bending moments at the mid span position of the lower
chord member and the web member position are approximately the same. With the increase of

seismic intensity, the influence of web stiffness on the seismic performance of structures
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significantly increases. When the stiffness of the web increases, the anti-collapse ability of the
structure decreases in rare or extremely rare earthquakes, and the anti-collapse reserve coefficient
decreases. When the ratio of linear stiffness of the side web member to the chord member
increases from 0. 078 to 1. 323, the probability of structure reaching the level of life safety
performance under rare earthquake action increases by 44%, and the probability of reaching the
level of collapse prevention performance under extremely rare earthquake action increases by
98%. For the web member stiffness of the vierendeel truss transfer structure, the impact of its
changes on the internal forces and seismic performance of the structure should be comprehensively
considered for optimization design.

Key words: vierendeel truss transfer structure; web member stiffness; static performance; seis-
mic performance; fragility analysis
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Fig.2 Structural plane layout and elevation view of

axis A for KJ2 (unit:mm)
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Table 3  Variation of bending moments of upper and lower chord members for KJ1-KJS
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Table 4 Lower chord member deflection of KJ1-KJ5
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