$41% %5 EHAFE TEFIR Vol.41 No.5
2024 % 9 A Journal of Architecture and Civil Engineering Sept. 2024

BIxzA&sC: B KU, B R 3 20, A 2 e 2K v 0 B AL S P AT A 45 A i [ PR B A A L. ARSI RL S 5 TR 2 4R . 2024, 41(5) 1 23-32.
WANG Feng,CHEN Shuli, YUAN Menghao, et al. Research on hysteretic behavior of prefabricated special truss moment frame fabricated
with high-strength steel[J]. Journal of Architecture and Civil Engineering,2024,41(5) :23-32.

DOI;10. 19815/;. jace. 2022. 10093

£ RS SR A TE A AR £ 7 L M R

EOR AR AL FE T, 2
(1. ZMET RS + AR TR, Hilt 22M 7300505 2. INA ToBOE 2% pe @558 TR%65,
INZR T 2564145 3. dbat PE AR R R TRA R AR b5 1012005
Ao WAEHLE L B R 2B MBS EHM TR R AL A 054002)

HME AFAERX FHBINESEBRHAEL M (HSS-PSTME) ¢ EBa 5 R T2 5 A, @i
ABAQUS AR AKAME Z T RRARE K E A ¥ 8 4 F ¢9) HSSPSTMF #£ A ; #F 4 fie X & 1% 40
LA EMATAR M 0 I @ AR AT T RUA AT AT R T AR AR KL L 3 R KR 2 25 H R
J R GE M AR AR AR M H AR, SR AV EMAHIELS M (STMF) K 2 F £ L i3 AR
HBHERZT R ETRAEBRRKRESEMGRE S EE R E BRI S EERKE—
R, AEHAEBRTRAREZNEMOARE A EB AT R D RERKENT 0. 2L~
0.AL(L A3 E) 2 8 A BEALAT H 065 KR/ 0. 67~1.5 B2 M4 E e84 ek K &
AT 0.4L~0.5L o, £ R EMZ AR ERLW AR T . TUARE M KRR ZE 3,

KER AR GBNAASERMEZEM  RBE;maa; LRERKE

hESES.TU392 XEARERD A XEHE:1673-2049(2024)05-0023-10

Research on hysteretic behavior of prefabricated special truss

moment frame fabricated with high-strength steel

WANG Feng', CHEN Shuli*, YUAN Menghao', LI Ning®, WANG Shanshan'

(1. School of Civil Engineering, Lanzhou University of Technology. Lanzhou 730050, Gansu, China;
2. School of Architecture and Information Engineering, Shandong Vocational College of Industry, Zibo
256414, Shandong, China; 3. Beijing CITIC Bohai Aluminum Curtain Wall Decoration Engineering
Co. Ltd. . Beijing 101200, China; 4. Department of Materials and Architectural Engineering,
Hebei Institute of Mechanical and Electrical technology, Xingtai 054002, Hebei, China)

Abstract: In order to study the seismic performance of prefabricated special truss moment frame
fabricated with high-strength steel (HSS-PSTMF) and expand its engineering applications, the
HSS-PSTMF models were established using ABAQUS finite element software for different
energy dissipation section lengths and number of internodes. The numerical analysis was
conducted on the hysteresis performance of prefabricated special truss moment frame fabricated
with high-strength steel. The influences of the length of energy dissipation section, the number

of internodes, and the length-to-depth ratio on the structural bearing capacity, stiffness,
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ductility, and energy dissipation capacity were studied. The results show that in special truss
moment frame (STMF) system, seismic energy is mainly dissipated through energy dissipation
sections. Changing the length of energy dissipation section has a significant impact on the bearing
capacity, ductility, stiffness, and energy dissipation capacity of structure. When the length of
energy dissipation section is constant, changing the number of internodes has a relatively small
impact on the structural bearing capacity, ductility, and energy dissipation capacity. The seismic
performance of structure is better when the length of the energy dissipation section is between
0.21-0.4L (L is span) and the length-to-depth ratio of any internodes of energy dissipation
section is between 0. 67-1. 5. When the length of energy dissipation section ranges from 0. 4L to
0.5L, the length-to-depth ratio of structure can be increased to 3 while meeting the safety
requirements of structure.
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Table 1 Comparison of experimental and finite

element calculation results
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Table 2 Component section size
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Table 3 Parameters of each model

e FEAEBCKE /m | Y5 Bkt KB
HSS-PSTMF1 6 2 2.00
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HSS-PSTMF5 9 2 3.00
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HSS-PSTMF9 12 2 4.00
HSS-PSTMF10 12 3 2.67
HSS-PSTMF11 12 4 2.00
HSS-PSTMF12 12 5 1. 60
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Fig.9 Yield model of HSS-PSTMF
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Table 4 Seismic performance indicators
(e E TR JE MR A /RN | B IROLAS /mm | AR BRAR R T) /RN | A BRALES /mm | GEMEREC | SRS R | RERLARE/10° ]
HSS-PSTMF1 1 924. 36 186.0 2 895. 87 375 2.02 0.286 6 11.51
HSS-PSTMF2 2 000. 87 183.0 2 953.00 375 2.05 0.290 9 11. 84
HSS-PSTMF3 2 080. 22 184.0 2 985.28 375 2.03 0.295 8 12.07
HSS-PSTMF4 2162.82 186.0 3 036. 21 375 2.01 0.298 2 12. 60
HSS-PSTMF5 1731.25 174.0 2 592.35 375 2.16 0.290 1 10. 11
HSS-PSTMF6 1762.45 170.0 2 608. 48 375 2.21 0.286 8 9.91
HSS-PSTMF7 1 808.12 167.0 2627.72 375 2.25 0.286 1 9.79
HSS-PSTMF8 1 855.70 164.0 2 656.02 375 2.28 0.2850 10. 06
HSS-PSTMF9 1663.43 176.5 2 418.76 375 2.12 0.2957 9. 46
HSS-PSTMF10 1647.72 165.0 2 401.29 375 2.27 0.292 0 8. 89
HSS-PSTMF11 1 670.55 160. 0 2 404.05 375 2.34 0.289 4 8.69
HSS-PSTMF12 1667.05 159.0 2 404.05 375 2.36 0.293 6 8.69
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