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Experimental study on seismic performance of

mortise-tenon joint with embedded dampers

LU Weidong, WU Weigiang, SHI Chengkai, LIU Xingxing
(College of Civil Engineering, Nanjing Tech University, Nanjing 211816, P. R. China)

Abstract: In response to the needs of seismic reinforcement and performance improvement of the mortise-
tenon joints in wood structure buildings, this paper proposed the use of embedded dampers to enhance the
performance of the mortise-tenon joints and made five groups of scaled mortise-tenon joint models including
unreinforced, single-layer reinforced and double-layer reinforced embedded dampers. Through the test
research of seismic performance, the seismic performance of the mortise-tenon joints with different
thickness and number of layers was compared with that of the joints without reinforcement, and the seismic
performance of embedded dampers with different parameters on the joints of mortise-tenon were analyzed.
The results show that the embedded dampers have the characteristics of two-way energy dissipation, multi-
point yielding and strong designability, which can greatly improve the seismic performance of the mortise-

tenon joints and effectively suppress the tenon pulling phenomenon of joints; compared with the
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unreinforced joint, the embedded dampers-enhanced joints has a small increase in bearing capacity, the

energy consumption capacity has been greatly improved and the initial stiffness has been greatly improved

by more than 50 times; the steel plate thickness and the number of layers of the embedded dampers are the

main factors affecting the seismic performance of the mortise-tenon joints, and the thickness has the

greatest impact on the mechanical properties of the mortise-tenon joints strengthened by the embedded

dampers; the double-layer embedded dampers is more effective than the single-layer energy dissipater.

Keywords: wood structure; embedded dampers; mortise-tenon joint; seismic performance.
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Fig. 1 Sketch of different reinforcement methods for the

mortise-tenon point
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Fig.2 Embedded dampers

JEJF1+2 mm 30

N —

40

50

T
4

50

-R=25

[Ttn) o =)
(a) HEEYHE (b)) WEEHE
l'i"
N
5 =g R
‘ﬁ . .
rz_s/.‘i 30
50
(e) WEMHEA () SMEEHE

H: CARBUREE, mm; CHFEREERSEEE, mm
3 FRERMENEREE
Fig. 3 Internal components of the embedded dampers
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Fig.4 Sketch of the mortise-tenon reduced-scale model (unit: mm)
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Fig. 5 Schematic diagram of the experiment set-up
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Fig. 9 Test phenomenons of embedded dampers
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Fig. 10 Comparison of hysteresis loops between

before and after reinforced
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Fig. 11 Comparison of skeleton curves of mortise-tenon joints

with different parameter dampers and traditional joints
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Table 4 Analysis results of skeleton curves of mortise-tenon joints

U RIS/ (KN m) SRR /rad  BBRATE/ (KN > m) BRI /rad  FIRRIE /(KN » m « rad 1) RIHEE

TOBO 1. 420 0. 087 1. 780 0.196 19. 336

T4B40 1.048 0. 001 1.931 0.163 1048 54
T5B40 1.574 0. 001 2. 264 0. 096 1574 81.4
T4/2B40 1.34 0. 001 2.056 0. 200 1340 69.3
T5/2B40 1.739 0. 001 2.293 0.193 1739 89.9
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with node angle under different parameters
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