ISSN;1000-4750
CN; 11-2595/03
CODEN,GOLIEB

ENGINEERING MECHANICS Elif My 5 M) Tl

ARIEIZ & S mE tr B ARG BT SRR

KR ARY ZRAE M KEF

RESEARCH ON ASEISMIC BEHAVIOR OF STRAIGHT TENON JOINTS REINFORCED BY SMA STRINGS IN
ANCIENT TIMBER BUILDINGS

ZHANG Xi-cheng, HU Cheng—ming, WU Chen—wei, HAN Yi—-nan, ZHANG Yu-tao
TELR R BE View online: https://doi.org/10.6052/j.issn.1000-4750.2021.02.0123

TR BRSO A S

Articles you may be interested in

PMEIRAST BT s i M BEAT BRIT /0 B
FINITE ELEMENT ANALYSIS ON THE CYCLIC BEHAVIOR OF STRAIGHT MORTISE-TENON JOINTS WITH PULLOUT TENONS
TSI, 2019, 36(S1): 138-143  https://doi.org/10.6052/.issn.1000-4750.2018.04.5024

FRABRE T M RFARGIARERZ T MERE T MK BT
THEORETICAL AND EXPERIMENTAL ANALYSIS ON MECHANICAL BEHAVIOR OF COLUMN IN TRADITIONAL TLMBER STRUCTURE
DURING ROCKING

TAE 2. 2017, 34(11): 50-58  https://doi.org/10.6052/.issn.1000-4750.2016.07.0527

PEBAERETISMART [ B L BT 5 i [l P RE 7 A
HYSTERETIC PERFORMANCE ANALYSIS OF SELF-CENTERING BEAM-COLUMN CONNECTIONS WITH SMA BARS AND FRICTION
ENERGY DISSIPATOR

TAE 2. 2018, 354): 115-123  https://doi.org/10.6052/.issn.1000-4750.2016.12.1012

HRHE A 2 N TR R IR A 4 A IR BRI S 5T 5 400

EXPERIMENTAL STUDY AND ANALYSIS ON HYSTERETIC BEHAVIOR OF STEEL-CONCRETE HYBRID AIR-COOLING STRUCTURE
WITH STEEL BRACES

TAESI2E. 2017, 34(5): 205-215  htps://doi.org/10.6052/.issn.1000-4750.2016.04.0280

I BRTT Fyk B2 B B P g RS ST

Research on the shear bearing capacity of corrugated steel plate shear wall and composite wall

TS, 2019, 36(7): 197-206,226  https://doi.org/10.6052/j.issn.1000-4750.2018.06.0356

FET TN G SE R b [ RS F R I I R e i

DESIGN OF CRACK MONITORING SYSTEM FOR CHINESE ANCIENT WOODEN BUILDINGS BASED ON UAV AND CV
THREH2#4. 2021, 38(3): 27-39  hitps://doi.org/10.6052/1.issn.1000-4750.2020.04.0263

LB

FICEME AT, FFEZENER



5539 &5 4 Wi Vol.39 No.4 N - -
20224E 4 ] Apr. 2022 ENGINEERING MECHANICS 164

XEHS: 1000-4750(2022)04-0164-13

FRIBIZE € 4 ME S B AREGH
BT REERENR

g&@%ﬁil’zy ﬁHEEEﬁl’ %%ﬁ?’l’ ﬁ%l*ﬁ'&jl, E;%Eiﬁl

(L. VG2 @A TR TRE2ERE, BRVT, 152 710055 2. VG AR K22 450 TR S PR E M E w5 i s, Beih, Vh4¢ 710055)

OB WSS R W O A b R R A A S R AR AR R AR, I R I S B
Wil T — R BARICIZ 5 4 (SMA) 22 TR M I 2E E , XR A E N 5 AN EAMET A& 1A E T ks
TGRSR R S 8RS, WS T R A A AR BORIAS [R) 3 N AR (1Y) SMA 22 N[ 5 s MR e & AR5 A KR
SRR, NIBGRAG. FEREVERE. BEMTRE LLARIEAE )y, FHEH T SMA 22N B s s ik ik
B AR SMA 2 nE A PSR BA AR FFREE AR, 0T Y S0 s KPS R ) A A [
AT 149 55 HARME AT SAHLG, NE AT SRR AR E, K SMA £ 0] LIFET SRR, fhRE
RS AT S ER BT R E s IS SRR S WIS AN 9 200 2.24 £ BEAE T ARG A I3, RNy
FURFERERE ST BB, RN [E 5T 25 WRERERE J1 E RGN s EAHIR IS AT, BiAE SMA 22 AR BURI T4
AR, T AR IR AR TE N, AR AL RE IR AT SRR AT A AR b R G s (18 T 1 o ] R
PRt s%,

KA NSRS EAET A BRICIL AL WRIMERE: DL AR

FESES: TU366.2 XRRFRSRG: A doi: 10.6052/j.issn.1000-4750.2021.02.0123

RESEARCH ON ASEISMIC BEHAVIOR OF STRAIGHT TENON JOINTS
REINFORCED BY SMA STRINGS IN ANCIENT TIMBER BUILDINGS

ZHANG Xi-cheng'? , HU Cheng-ming' , WU Chen-wei' , HAN Yi-nan' , ZHANG Yu-tao'

(1. School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’an, Shaanxi 710055, China;
2. Key Lab of Structural Engineering and Earthquake Resistance, Ministry of Education (XAUAT), Xi’an, Shaanxi 710055, China)

Abstract: The semi-rigid mortise-tenon joints in the wooden structures of ancient buildings are often destroyed
before beams and columns under major earthquakes, which are the important positions for reinforcement and
protection. A new type of shape memory alloy (SMA) preventive reinforcement device is designed, and low-
cyclic loading tests are carried out on five reinforced joints and one unreinforced joint. The failure modes,
moment-rotation relationship, strength degradation, stiffness degradation, energy dissipation, self —centering
ability and deformation capacity of the joints reinforced by SMA strings with different numbers and different
pretension strains are studied. A calculation method for bending capacity of straight tenon joints reinforced by
SMA strings is established. The results show that the bending capacity of the joints after SMA reinforcement is
improved. The maximum bending capacity of the reinforced joint is 1.49 times that of the unreinforced joint.
Compared with the unreinforced joint, the strength degradation of the reinforced joints is not serious, which
indicates that the SMA strings can still continue to provide the bending capacity for the joints when the rotation is
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large. The maximum rotational stiffness of the reinforced joint is 2.24 times that of the unreinforced joint. With

the increase of the rotation of joints, the energy dissipation of unreinforced joint gradually decreases, however the

energy dissipation of reinforced joints increases first and then decreases. At the same rotation, the relative residual

deformation decreases with the increase of numbers and of pretension strains of SMA strings, and the self-

centering ability is enhanced. The results of research can provide a reference for the preventive conservation of

the mortise-tenon joints in ancient timber structures.

Key words: ancient timber buildings; straight tenon joint; shape memory alloy (SMA) strings; hysteretic

behavior; bending capacity
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Table 1 Design parameters of specimens
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STJ-2 12 3
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STI-4 1.5 20 0 1500
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Table 5 Mechanical parameters of SMA strings
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Table 6 Comparison of calculated and experimental values
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