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Experimental study on shear dampers for strengthening mortise-tenon joints

YANG Wang'* ,GAO Yonglin'* ,TAO Zhong"'* ,ZHAO Dangshu' ,SU Hexian""*
(1. School of Civil Engineering and Mechanics , Kunming University of Science and Technology , Kunming 650500, China;

2. Yunnan Engineering Seismic Research Institute, Kunming 650500, China)

Abstract; The damage of traditional Chinese timber structure buildings is mainly caused by the loosening,
deformation and pulling out of mortise and tenon joints. Aiming at the problems of easy loosening, deformation and
tenon failure of mortise and tenon joints, the joint damper technology is introduced, and the fan-shaped shear
damper is installed at the mortise and tenon joints of traditional wooden structure buildings. In order to study the
seismic performance and strengthening effect of the typical joints of traditional timber structures after the
installation of dampers, six dovetail tenon joint models were designed and manufactured, of which three mortise and
tenon joints were not installed with dampers, and three mortise and tenon joints were installed with dampers. The
hysteretic response, skeleton curve, stiffness degradation curve and equivalent viscous damping coefficient curves of
the six test models were studied by low cycle repeated loading tests. The results show that the installation of
dampers can effectively control the tenon failure of the joints; at the same time, the energy consumption, strength
and stiffness of the joints are effectively enhanced. The ultimate bearing capacity of the damper models is 1. 5~3. 5
times that of the models without damper.

Key words: dovetail mortise-tenon joint; seismic performance; damper; low cycle repeated loading test
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Fig. 1 Schematic diagram of the mortise-tenon joint
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Tab. 1 Dimensions and details of joint models
BUBG - 13455/ mm , 5 — R/ mm
BRI : TG mm AR
KRMMBELE#E  DNBLE#% MERT HE MEBmE R MESLKC
SJ-17 SJ-30 VN PEIR 49 39 50 TR
SJ-18 SJ-40 N PER 50 40 50 EH 175 53
SJ-19 SJ-39 VN PER 51 41 50 B
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Fig. 2 Damping mechanism design
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Fig. 3 Damper loading system
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Fig. 4 Hysteresis loops of dampers
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Fig. 5 Test setup
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Fig. 7 Failure pattern of SJ-17
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5 EVT RN, BT RN R A TS ] AR
MY ORI B MESL R B, R R AEIH e g8 T AR
Po i) 17 R BB T4 By PR, AR B R 4 1T
M) A s Bl ik, EE T ERZ
EAE

3 mEMERES

3.1 FEE RS

HI I 13 u 9 s AT B0 R R RS RE
BB IG EIE ,  mh 2IR AR B R 27 H
SOESELE /A SV L IR e S R S RN
AU SJ-17, SJ-18. SJ-19 #2455 55 2 AT B e 4=
T AR S]-30, SJ-40, SJ-39 BEMIBH R, M
PELJE 45 T LUA 8400802 15 il i #. 4i0 m] ith 22 AR X AR

RV A ASE 75 15 52 B2 1) N 2 [l 2R T BLOK T AE 1)
I ] BR T B, X R H TR Sk MR A L ART AN X B
PERN T T 20, MRSk b3 43 il i 28 K ik
TR, AR5 F T 8. fm gk,
HESL TR0 O A 25 2 AROME SL AR ME B0, I 1) 2%
B, SEAR3Z Sk ) A BE 52 HL BB O 11 24 R 5
Rl NP5 T o e i T S o W R AN T e
KW . Mo e BT B R, K& AR
B 1 R, i D B T RO T HE R, RE R BE B R T
e PR TE v 2 2 I N AR (1 157 T 52 N i
T i ] BTG B, T L K S MR Y AR A7 1) A Y FE
RE DT IE M n#. FIAF, oD 5 22 3500 e 4%
Jai R T R K TR AE 1 s S e B
SRS HW IR ST-30, ST-40. ST-39 i Il Hh
SR TR id WH R O SN 2E BHL SR w8 T DL AL
BanAy SRERE, (H SR R A 5, KR
TR TAEALEEL S i /.

1.51
1.0p
0.5F
0.0} |
g _o.5| 6P
E -1.0f
E —1.5}
-2.0f
-2.5F
-3.0f
-3.5 .
-0.2 -0.1 0.0 0.1 0.2 -0.2 -0.1 0.0 0.1 0.2
O/rad O/rad
(a) (b)
L5y
1.0
0.5¢
0.0r
g 0.5t
E -1.0f
E -1.5¢
-2.0
=2.5
-3.0
=3.5

-0.2 -0.1 0.0 0.1 0.2
O/rad
(c)

B 13 5 A A E X b

Fig. 13 Comparison of M-0 hysteresis loops of models
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Fig. 14 Comparison of envelope curves of models
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Fig. 15 Comparison of rigidity degradation curves of models
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