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Stealth Brace for Traditional Wooden Architecture
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Abstract

In recent years, there has been an increasing incidence of traditional wooden architecture collapsing or
suffering damage as a result of earthquakes. These buildings often have open structures with few walls, making
their seismic reinforcement challenging. This paper proposes a seismic reinforcement method utilizing high-
strength, Galvanized steel wire, which possesses sufficient yield strength, toughness, and rigidity to meet the
required earthquake resistance performance. Both ends of each steel wire are processed with so-called button
heads, allowing the steel wire to bear the stress through the button heads when a tensile load is applied. When
a compressive load is applied, the steel wire-end escapes to avoid bearing stress. Therefore, it is expected that
the stress generated in the metal-fitting body or column/beam members will be reduced. A horizontal load test
has confirmed that the proposed reinforcement method yields sufficient strength and toughness. Going forward,
the arrangement angle and fixing anchoring fittings will be employed as parameters to expand the scope of

application.
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*The upper and lower have the same shape.
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Table 1 Mechanical properties of galvanized steel wire

Property Value
Nominal cross—sectional area (mm?) 38.48
Unit mass (kg/km) 301
Tensile load (kN) (60.3)
Tensile strength Tensile stress  (N/mm?) 1,570
X Yield load (kN) (44.5)
Yield strength Yield stress  (N/mm?) 1,160
. Elongation % 4.0
Elongation at break Gaugeglength (:m:l) 250
Elastic modulus (N/mm?) (196,000 )
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Table 2 Dimensions of test specimens
H (mm) V (mm)
[Pin joint type] 2,760 1,820
[Welded type—1] 2,730 1,820
[ Welded type—2] 2,760 1,820
[External type—
clamping hardware, 2,730 1,177
clamping wood hardware]

x3 MESE

Table 3 Material dimension

[Pin joint type]

[External type—
clamping hardware,
clamping wood
hardware]

[Welded type—1]
/

[Welded type—2]

Foundation beam

120x 120 % 2,180 120x120x 1,897
(Douglas fir/E110)
Horizontal member 210 %210 % 3,000
210x270x 3,000 ! 210%x210x2,357
(Douglas fir/E110) 210x270 % 3,000
Right pillar
120x120x 2,561
(Cedar wood/E70)
120x120x 2,685
Left pillar

(Cedar wood/E70)

120x120 % 2,541

Galvanized

steel wire ¢ 7-3,280%2

$7-3,126%1

$7-3207%2 97-2926x1
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Table 4 Calculation of characteristic values

[Pin joint type) [Welded type) [External type] |

First unit | Second unit | Third unit 1 wire 2 wires Clamping C'@Tfé"g

IR hardware

i omess K| 0547 | 0549 | 0539 | 0415 | 0529 | 0.190 | 0.190

Y e 4215 | 3968 | 4060 | 2281 | 3943 | 2308 | 19.17
Yield Qepecsrent | 0,027 | 0025 | 0026 | 0020 | 0026 | 0.043 | 0.036
ey =" | 53.20 | 5358 | 5354 | 2823 | 5397 | 27.73 | 24.19
Vitmate diplasement | 0,106 | 0.098 | 0.104 | 0.096 | 0.108 | 0.108 | 0.105
Plasticly rato 3163 | 2914 | 3040 | 3924 | 3050 | 2099 | 2.340
Structural characteristic | 0433 | 0455 | 0444 | 0382 | 0443 | 0559 | 0.521
e ) 8.613 7699 | 6.697 | 3.138 | 2723

* The gray shading indicates the test of a single steel wire.
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Fig.15 Landscape of reinforcement methods at Kobuntei

left: Lattice window (image)

right: ¢7 stealth brace” (installation photo)
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