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Abstract: This study is to popularize and standardize vibration control system for wooden houses. For this
purpose, development of the new brace fastener which contains damping mechanism and performance evaluation
of it will be performed. The new brace fastener is low-cost and easy to install, moreover it is effective for strong
storm. To absorb the vibration energy of a wooden house effectively, focusing on wood braces which is used as
major shear wall in post and beam construction wooden houses, the new brace fastener which connects the end of
a wood brace and a wood frame contains high damping rubber. Furthermore, structural design method and
performance evaluation method of wooden houses with the new brace fasteners will be proposed. Since the
performance evaluation method is simple and clear for not only engineers but also clients, they can understand the
balance of the structural performance and the costs easily.

To solve social problems and realize an affluent society, it is important that producing high-quality housing stocks,
namely wooden houses with higher structural performance. Clients must be notified the importance of building
wooden houses with higher structural performance. With the new brace fastener, structural performance of
wooden houses will be improved due to its vibration control mechanism at lower cost. Therefore, the new brace
fastener is able to be standard vibration control system for wooden houses. The new brace fastener provides
clients with safer dwelling against disaster due to large earthquakes or large storms, and an affluent society will be
realized.

Keywords: Wooden house, Brace fastener, High damping rubber, Earthquake response analysis

L EL&IS TFotofii L. = ORI ABINREBR ORI %
\ b SIZ Hith ¢ N i g e

eI T, e s 2 DRI EERE LR S L

FTHDHB, HHOMERAAHR R LIty R RS € 595,

PERZ LS, e, ORI & o 7ol & D

BEAMIT. BB £ 3 RHORD= I F—rgy > TP VENORR

$E<%W?é?4?—wVﬁofwﬁw KGNS OINEEZR 1 1R d, Zild, &
T T, W BN R 5 S8 3.2mm OHiSHD - ZHAREZR 2D L 91281

oL, EBIC, @mEEITLALMNT S Z LT, MU, ZEH4AFTNCOY REZ LTS 2T, B
Ml & B2 T o ZA R EB Sy, kD4 3OXHTVEFIMILEZbDTH D, YUK
PN R THIE R 5 WO EI B EE T X 0 TECTIE, 0 TR ORI Smm TH D,
N Y- AR AW EMELR L 0.4N/mm? O iR = %, B
AHRTIL, ZOHMPWNEOWEYL . — 04y ZYTAVEiF %5 2 L CTE 2 Smm DD AR— R
Z FHUNTZ 5 N 0B O §R RO AN 13 BR & IZFEH S, MRS Svh, NER~O TR & [



62 H—TSERFETEHE 452775 (2015)

R, ZoITaFeoEmbEL, #lfos
W R A Z BT 5, BE 1T L
T4 g,

KGN EIE, B4 DX ) ICHEnE L, 15
DIUVMINZZEDY 3.7mm, £ & 45mm O B A 6 A, &
ANZEEN 3. 7mm, £ & 75mm D B A 9 KT O
75,

AR D AW ZE TR > THE DI H ) A3E
M35 &, &WoFim s Biml T NEMNBET,
T REFBICOTHPEF LT, =R LF—%2 W
WNF 5, £z, @EEITLTHEAMERRA T,
M=) T D,

FERIE 25T (¢ 6)

AT i mm

£33 73\ MV
BRI (¢6)

(SHE =35 A
1 RFHHWLEYDIME

gy xE

X3 frYshlFAE

-

SRR LEMEEEE LT
TR LI-AEY

FHI

M4 AEWEWBICERTITIRE

3. BT AN NEER

AFHDINNEW) % W DY 45mm>x90mm O Fl 230 D
WS W T i WO ERER IR % 3 RRIUE L, 5
AW R AT - 72, REZEA S & [ BRI
2730mm, [N & R 910mm T, Z ok
(2 30mmx105mm DOAEEFHE L1z, #Hr (XA~
V) OWEIE 180mm=105mm T ¥ . FEB L O+
7 (AFX) oWl 105mm*105mm T 5, FE—
MBI —-+tEmIBIEEELTH Y, R
T2 Ay RTITo72, EOZEEFA 1/600rad~
1/50rad TIEE 3 [l D K LA 21TV, £ D%k,
A 22N O 5 RN BFREAT 21T > 7o BV DJE
X 1/120rad £ TE Lz, 2B, SEIORER
THW=E&WiT, ZEMOFMERELND L 9.
CYERTOWEL L TOEBEITLIEESIN
TWADMN, WERD I 2TEWITHEE STV,



i - B ERARRE IR 2> & O i BE R BE R 63

B 5 2l - EOEEAREG, B 6 ICuigiie
RT, 1/100rad B2 % &, & FEim & Hifo
TAUDBEE TR Y | 7 8 — 25 TE A4 BELR O JE JE rhi £
MREL IpoT, SLICERNET L, &YDF
EOTIUNIHIZKRELARY, OTHBEFTD
Smm 1§ O ERA DIMEWr U Cilit I 2ME R L 7=, #EEloD
ERATER GO OIZOWTIE, SEE LR LT
LEIGA LS, 2O LIZX DMK
T TR o7z, Elo, DV OsRIZH
NRECDEELH -T2, HHOKTFITA T2
Nl

RUICFEEO— &% 3 2 ITBERGRAFHMm L
SRERAERT, D OROEEIL, oA
HEZLIIWEAERNIOELNTZ LD TH D,
4 SOEEIZIVETH Y . Wk, W, ko
NRTUAMENTWND Z ENGND, 4 DOFGHE
TP, RER/MEL 720 IE5 X IC K DR A S
BT 5 &, BEERIT1.88 LroT,

40 50 60 70

ZE T4 (x1/1000rad)

K5 No3DEE—ZEHARR

WF B (KN)
[ S B VS TN SNV o) SN |

[w)

0 10 20 30 40 50 60 70
A (x1/1000rad)

Bo =HAEBRADTIER

<+— No.l

<+—No.2

x| TERBEMETILOHEE—E

No.1 No.2 No.3
Py(kN) 3.74 | 3.28 | 3.40
Pmax(kN) 6.16 | 530 [ 5.39
P 11 50ma)(KN) 3.66 3.82 3.65
Pu(kN) 562 | 4.88 | 4.90
p 6.24 | 8.06 | 6.92

Ds(=1//2p-1) | 0.30 | 026 | 0.28
0.2-PwDs(kN) | 3.81 | 3.80 | 3.51
2/3Pmax(kN) | 4.11 | 3.53 | 3.59

K(kN/rad) 526 | 672 | 580
v,(x10-rad) 7.11 | 4.88 | 5.86
v.(x107rad) 1069 | 7.25 | 8.44
v.(x107rad) 66.7 | 584 | 584

Py: &Rt 7). Pmax: & Kt 7). P(/120ra):1/120rad
REDIM /1, Puif& IR 71, WS Ds:A &R
¥, KHIHARIYE, yy:BRARTH IREDE AL 1
RABRRIR RIS I T DETEA, yu &R TE A

&2 EEROFM

EEE | 2R 135 %] 50% FRRfE I
. REfE =R

(kN) CV  [f&%k (kN)
Py 3.47 0.068 0.967 3.35 1.88
P sy | 371 0.025 0.988 3.66 2.05
0.2-PwDs| 3.70 0.045 0.978 3.61 2.03
2/3Pmax | 3.74 0.085 0.959 3.58 2.01

4. EXHFHEDOETIVE

FRE AN TR TR O - E - AR A
BRI D . A& % T 15 D>\l 71 8E O Jg i £
TIEAERRT D,

FPHOVOBIIRMANC W T, Hx HEEE 3
o VY =7 L L, BRERFERICES< XD
WCENRTA—FEFiETHE, BT DX D 7o
—ERARBRRIE LT,

WAZFH OO ERENE, 4 FTAfrd NCL &7 /v
D&V, FEC, BB RISES< Ko i
T A—H B LT, BRI AN EER T,
RN D ERERNE 1/120rad £ TThH o272, 15
MU EJRITAE U2 o 1228, @5 L Tl
B AW 10N 6.5kN TEEENE LD ERE L TV 5,

RO X S 21 T ) R A B AR E T VI
FE L, HOIRNT 2 i L C. 2T EHT of
U S BED faf B — 2R TR A BAR A R DT, £ DOfER
B BE U 7o SRS MR = E#0X. 1/100rad T
8.7%. 1/50rad T 16.3%& 72V | §THI B OHEEH A
BUZPEEd D=2 LT\ D 2 & nagn

>77,



64 H—TSERFETEHE 452775 (2015)

6 MER Ty
25 y
A 2B | g
4 e s £
51 A QWEFERE ok |®
—~ YANAVAE S A S
g 2 BRI R
| —— EFN TS — ) -
e 0 1t 3] 2
20 30 40 B %Eiﬁqg
— i1
2 J5H¥ 44 (x1/1000rad) 1A NS
IV INAVAY:S Sox a
-4
I 1]
910mm910mm

2 ZE I 16 (x1/1000rad)
M7 @mE-ZEABEROETILE

5. BT ETIL
fENTET L 1E, B8 MK 9 7okl —4ELE

X8 fRHrETI

B 9 (241 S BE DI TR E A R T, AR
&M% Tz ZOF 0 {0300 5] 5RO & £
TOE Y U =7 & L, JEMERI 4 Privitod NCL
ETNEE LIz, BEFOfPWEmE Wz, -
I T OGO ) EE & A TE B AR ) BE
JEREET WAZDOWTIE, 4 TR D NCL £7 /L %
JEEAY SN

T ET IV EVER T DICHT- 0, BERETERE
FONBEE 2O IREEE BT A= L L
T 1L 2BEDBEERERIXF U & Lz, £,
38 F AR D BE 2R L7260, AR A B
R BGAEIZONWT O 21T o 1=, | 3 1T /X
T A=K D—EERT,

®3 BIFEETILONRSA—4

PG £ L 5 2 OBRE T o PR I | W B A
‘Wak: ¥ BE 5 R
L O EMO R e | VRO BRI o | gms
HIEBIG S L RN OB T FtE e | B 1.00 |95
BT 23R L et ok |20 125 ' 0%
LTV 5., WA R R 2R (%@%ﬁiﬁ@ J 150 109
b= AT, 2 OIS F bArscE |\ TIRAEE S 8 1.75 075 50%
BT 5, filE AR 500 0.50
g 15 g 15 g 15
R e X e R —t6
& = e
B / / ) [ D /
- _/ 3 -~ it =
~200-y0-100/5 0150 200 ~200- 150400 G40 50 100 140 200 200 ) 50 100 150 200
L//// J 125 () Z i #1427 (mm) d 2 Ji )42 (o),
= | [ | [petrami s ] [z &bt e |

X9 LKMHEO@EFTETIL (BK : [P(910mm))




i - B ERARRE IR 2> & O i BE R BE R

fEMTET LD 1 BT, BEEA 1P (910mm) O

7o EEMNT ZOFID F i I EE A 1 EPTELE L

RN 2 EE & 2 BEOMm I RED & %2 %5
52 ET, IEORERRERRmAML E Lz,
iR 2 EEIEL LLFOX(1)~3)TRD
7o T2 CHEMEEREICI. M BELIA O U EE
REIC L DAMESERIRD 13 ERE L, 23 &3
CTwWb,

S B B (1 P2 ) = BES SR BE R x SLYEH 11/Co

/BE R R HEx2/3 (1)

| B S =Y EE/(1+ L m A E R
xTHIAR EE) )
QHEEE=EYEE -1 REE 3)

Z I COREFGERIX, I AW T5 5
M- BEfESR (IR UEE AW /) Tl
RILMEEIT S ORGSR TH 0 | HIEMKREN 4
WEHW=5ED. BFEemE AW T=5ED 4.0
(7= % HF) &L, BERIT 091m, FEYEMm
I% 1.96kN/m, Co lX/@H AW /1423 T 02 TH D,
HALIAEE R &L, 1M E 2 BEOBALRmE H
720 OEEL T, KT CIX 0.7 & L7z, mfdk
X 1BEE 2 DR EFELE TH D, B, TS
N O—REAEEIX, KLY 1.0, BEEFRE
FN 1.0 DFET 043 B, BEEFREE 2.0 O%GH
TO030 M ThHoT=,

AJTHIEEE OFEFEIEL. IMA Kobe NS B L
BCJ L2 2 & L7, JMA Kobe NS ¥ D A Fif5=R 1%
55%& L. EAESIN 0.16 5~0.64 BHIZ 1T DI
TES 5% O ISEMEE O FEH L, #a
980gal(1G) Td 5,

—o— R 1S —O—RRfE2ps
—o—UFIME —o B2

150 150
k RiEifEEE1.25 R IRHFELE1.0
E 100 E 100
£ £
=] =]
J@é 50 J;é 50
i i
0 0 1 J
1.0 1.5 2.0 1.0 1.5 2.0
BE BT BE T e
150 150
RiRiIfELE0.75 IR FE 0.5
E 100 E 100
£ £
=] =]
® 50 K50
= =
[T i
0 1 ) O L )
1.0 1.5 2.0 1.0 L5 2.0
BRI BERE S R 3R

B10 BEXRFREFAEMELNLEDOBER
(JMA Kobe55%. EHREEEE 0%)

J& T 257 (mm)

J& 257 (mm)

65

7eB, FRENTE T VO EE. BRI ME R
T5%E LT,

6. FRATHER

& 10 |2 JMA Kobe NS J & A ) L7265 DK
JERIZENL e 3, e RN IR FE EE 2 1.25,
BEEFEEN 1.0 DFAED 1 ETHY . BEFOR
MNEY)TIE 147mm (1/19rad) . 44 Tlx 76mm
(136rad) ThH 5, BEFOEME R T=55 Dk
AN 3T D AR & % 12856 O & AL
DOFEIEIEL, BEL T, 50%LLFTThY, BEERLER
NEL 72 DI ENSL AP TH S,

& 112 BCIL2 &2 AN LTS A O RE2RT,
BORJBIZENLIX, IRImAELL DS 1.25, BEREFEEN
1.0 %A, RO nwaeh s Hn-Sax
77mm (1/36rad) . A& %= H\ 72354 T 66mm
(1/41rad) Toh 5, BEAFOEME H W56, BE
BFEEN 1.0~1.25 T2 BEOJEMZENMN 1 X
DRELBRHMBANDH D, BEEFTEEN 1.0 DY
AEERL &L RO E Wi 5GE o MAEN
R A AREME AW GE ORRENOE A
I, LT, 70%LLFTH D,

X 12 13, #ERAAWNAET SRR SRR
D 50%& L. IMA Kobe NS i % A1) L2354 O
BThbd, BEOHINNEYDORE . M AR
ERATDZ LT, 1 BlconTix, B
TENL DS 8O%FLEIZ 72 %, BEF D&M % -
7 23 S BE D BERE SR T, A E AR 1 BE L b
RTBREFHMETH D E V2D, 2B, KeEWoly
AIXRIEORBMENMN TH Y | WA /I EE

VL AR TH D LWV 2 5,
150 150
Rk .25 IRIEAEERL.0
100 E 100
£
i:_]
50 153( 50
H
0 L J 0 | ]
1.0 1.5 2.0 1.0 1.5 2.0
BER T LR BEETE R R
150 150
PR i 10,75 \ﬁfﬁfﬁtms
E 100
100 H
4\:_1
50 ﬁﬁ 50
i
0 ] 0 1 )
1.0 1.5 2.0 1.0 1.5 2.0
BER T8 LR BER TSR
K11 BEXRERERAKEBRBZELSEOBER

(BCJIL2 100%., EHREEZE 0%)



66 g L ERFA e
150 150
IRiFfE .25 IR FE L0
2 100 AAES0% 100 ARATHE50%
g g
= =]
;ég( 50 ﬁg( 50
i i
0 0
1.0 1.5 2.0 1.0 1.5 2.0
BE R f R BE A 2R
150 150
RimAEH0.75 IRiFE 0.5
E 100 A HRAEER50% 2100 AMEFES0%
g g
=] =]
ﬁso ﬁso
& &
0 : ‘ 0 : ;
1.0 1.5 2.0 1.0 1.5 2.0
12 BERRELZKERZAEDOER
(JIMA Kobe55%. &tRE&1HEE 50%)
7. £&EOH

fvE L B2 N T AR LFFBE DR, 1RO

BN HE A THIE R S i O 2O a2 & BR 58

L

T OMREE & FRADE AN RS R AR LT,
HFRIS BN 2 F2hE L, 2 PR OfE R AR 4

AREEBITHIBEEEM XD WEME WY
EORKEMEMAETRE L, Z08WE H\i-
ARSI JTBE 1L, A A AR D BE I DTk % 1k

BBEZALTNWDZ EnmhroT,

HE

HEE

T AT SEBRIE, ~NT AT T AR

BR A BRRBBFI v & — T b E L,

-
—

ZICEEHOBE AR LET,

SEXH

)]

WAKERst, SmIAt, EERK  REEEY
DT IFEED T T AL & BT~
H A S22 B R SRR 5 48, pp.201-204,
2008.3

#2775 (2015)



