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NUKI-TO-COLUMN JOINTS USING WEDGE CONTROLLED WITH SPRINGS
FOR JAPANESE TRADITIONAL WOODEN FRAMES

TIAH R M K KT A FHEC, N B R
Yoshimasa HANYUDA, Daiki FUIIKAWA, Hideki IDOTA
and Tetsuro ONO

This paper proposes a joint with a spring device to solve the problem of Nuki-to-column joints. The proposed joint
maintains the embedment characteristics of joints at all times and retains the advantages of conventional Nuki-to-
column joints. The proposed joint is a Nuki-to-column joint with a spring device attached to the wedge of the
traditional joint. Through full-scale and element tests, this study showed that the parameters for the proposed joint are
wedge type, spring constant, tree species, and wedge angle. The bending moment, stiffness, and bilinear hysteresis for the

proposed joint were compared with those for a conventional joint.

Keywords: Traditional wooden frame, Nuki-to-Column Joint, Wedge, spring device,
Hysteretic characteristics, Energy absorbing capacity
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Fig.1 Energy absorption quantity by load-cycle
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Fig.5 Test setup
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Fig.6 M-0 relations
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Table 3 Test specimens (element type)
Wood| Column | Wedge angle . spring constant
Model
ode species|  shape (deg) oading pln (N/mm)
JESCETIN 5 R
12SS-5B ye
12SS-7B 7 11.67
12SS-10B Horizontal 10 ) ) } )
3SS-5K 5 increasing cyclic-loading 3.24
12SS-5K 78
12SS-7K 7
12SS-10K 10
12NS-5B diagonal 11.67
12SC01-5B | YC Horizontal 5 30 times cyclic-loading by 0.01rad
12SC03-5B oo 30 times cyclic-loading by 0.03rad
12SM00-5B 0.00rad
12SM03-5B ye 0.03rad
12SM06-5B 0.06rad
12SM13-5B . . 0.13rad
T2SMO0-5K Horizontal 5 nomo-loading 0.00rad 11.67
_12SMO3-5K | 0.03rad
12SM06-5K 0.06rad
12SM13-5K 0.13rad
P [kN] P [kN]
80 80
60 60
40 40 //
20 prpme s 20 //
0 i 0
-20 10 0 10 20 -20 10 20
& [mm] S [mm]

(a) P-8 relation (12SS-5B) (b) P-8 relation (12SS-5K)

dk [mm] dk [mm]
90 90
80 80
70 — 70 —
60 — 60
50 N 50 \
40 mand 40 _1
30 = 30 -
20 = 20 §;
10 = 10 =
0 ; 0 :
20 -10 0 10 20 20 -10 0 10 20
S [mm] S [mm]

(c) dk-0 relation (12SS-5B) (d) dk-d relation (12SS-5K)
Fig.12 P-6 relations and dk-0 relations
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The authors’ previous studies on the structural characteristics of Nuki-to-column joints using wedges for Japanese
traditional wooden frames showed that the problem with such joints is the extraction of wedges due to cyclic loading.
This paper proposes a joint with a spring device to solve this problem. The proposed joint maintains the embedment
characteristics of joints at all times and retains the advantages of conventional Nuki-to-column joints. The
proposed joint is a Nuki-to-column joint with a spring device attached to the wedge of the traditional joint.

We show the superiority of the proposed joint through full-scale and element tests, and demonstrate the possibility
of practical application.

Chapter 1 describes the significance of this study.

Chapter 2 outlines the problem with the traditional joint and describes the proposed joint.

Chapter 3 shows the structural characteristics of the proposed joint through full-scale tests and demonstrates the
superiority of the joint.

Chapter 4 shows the results of element tests that were conducted to examine the proposed spring device in detail.
Furthermore, a method for determining the hysteretic characteristics of the joint based on element tests is
demonstrated.

Chapter 5 shows the superiority of the proposed joint using evaluations of energy absorption and time
history response displacement.

The following conclusions were obtained in this study:

1) Through full-scale and element tests, this study showed that the parameters for the proposed joint are wedge type,
spring constant, tree species, and wedge angle.

2) The bending moment, stiffness, and bilinear hysteresis for the proposed joint were compared with those for a
conventional joint. A method for determining the hysteretic characteristics of the joint based on element tests was
demonstrated.

3) A hysteretic model for the proposed joint was proposed for time history response analysis based on a bilinear-slip
model.

4) The proposed joint showed higher energy absorption performance than that for a conventional joint. The time
history response analysis showed that the maximum response for the proposed joint was less than half that for the

conventional joint.

(2019 4% 5 H 10 HEAG5HE, 2019 4% 12 H 3 HERPUE)
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