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Study on Seismic Performance of Mortise-tenon Reinforcement Joints in Chuan-
dou Style Timber Structure
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Abstract: In this study, the straight tenon-type edge joint was selected, which was the common typical joint
in chuan-dou style timber structure of southwestern residential buildings in China. The reinforcement
schemes were adopted, which including wood-pin and steel-pin. And the influence of two reinforcement
methods on the seismic resistance of straight joints was compared, through the monotonic loading and low-
cycle reversed loading full-scale tests. The results showed that the damage degree of the two reinforced joints
were reduced, and could effectively inhibit the tenon pulling occurrences, compared with the unreinforced
joints. Using wood-pin and steel-pin reinforcement, the initial stiffness of the joints was increased by 50%
and 75%, the yield bending moment was increased by 45% and 73%, the moment-resisting capacity was
increased by 27% and 69%, and the dissipated energy was increased by 200% and 69%, respectively. In
conclusion, both methods effectively improved the seismic performance of mortise-tenon joints in chuan-
dou style timber structure.
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Tab.1 Mechanical properties of fir
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Fig.1 The straight tenon-type joint in chuan-dou style
timber structure
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Fig.2 Reinforcement scheme of the joints
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Fig.3 Schematic diagram of cyclic test device for the

straight tenon-type joints
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Tab.2 Test group factors

x| sy g5 =X I HE
R A-1 L RT3 3
A2 fRJEAE R Nz 1
B-1 kT DINE=" 3
B A4
§ B2 {0652 |
C-1 V= 3
AL I
C-2 [EEES=1E=4 1

2 IR S S
2.1 RIS

P d4a FTom A LR A-1 78 BRI ER R R 06 B
Ko TERIFNSLAE GP VL i 5 A7 RUAH B3 R AR T B
BRRESURGAZ T, G4 L2 W, 5554
KB BRI S . B 4b Bl ik A-2 7R )H
e =01 k= G N AR S Vs v e 3 L O N
BIR  E AR BB R R A T 8 B M SUR 45 R
EAR R AW RPERIR, S0 BT B
e

B ZH i 4F B-1 72 5 8 N 28 1358 I R 4 ] Sa
B, G FISCAE I O A T 0 PR A BB R AR T
RIMSURGEAET, Fhi A M T RS A,
P NI BEARE R AE T R E R, 5 AR
DURAEIL G o PF B-2 7R B A 2k R 36 B
LU Sb FroR, FHIS AR O BRI TR
ISR 452, R B BRI BR AR, R
(A0 83 A TR 52 B 1) 7 R 11 3 R 8 Dy R AR T Y,
AU AR B L R IR S

C A C-1 fE R 2 T 158 I R W ] 6a
Fron,  SERFISCAEUP VR AE b A T AN 52 A0 LB
R = A — 5 MR U AR AL T, AH A oAt B 2l
W, PR R B BURET I — e W i AR, B
1) 1502 5 B BURET AT B AEOR CA il 5 n gk
KD, bR IR S . W C2 iR EAEE
TECR ARG B % an B 6b Tz, 28 B A0 S A O 1 422
fisk F A R A EL % R 7 AR AR I M SR 4R AR T, TR %
Wi 5 SEAE O DAl A R A EARTT, 1 AT R
AR, BOET (0 A FH ok s A R A



S

EXOKEE: 2R HIHEI W RN E B FLRR PRI 5T

39

a A-1 2EmE b A2MKEEE

4 ARRHRENAR
Fig.4 Tests of group A
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Fig.7 Moment-rotation average curves of the three group specimens under the monotonic load
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Fig.8 Recovery force curves of the three group specimens under the low-cycle reversed load
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Fig.9 Moment-resisting performance parameters
of specimens
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Tab.3 Moment-resisting performance and seismic resistance of the specimens
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