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Evaluation of earthquake-resistant improvement capacity
of wooden framed walls using short diagonal members

Muneyoshi TSUBOYAMA, Satoshi IWAI and Tatsumi SATO

Abstract

(Received Oct. 31, 2012)

This study aims for earthquake-resistant improvement to reuse timber members pulled down from
old existing houses. Totally seven type of specimens were used to horizontally static loading test. The
load carrying capacity, deformability, hysteretic energy absorption capacity, and failure mode of the
specimens were investigated to compare each other. It is confirmed that the specimens installed three
sets of crossed short-diagonal members subjected to both tension and compression with steel joint
plates and bolts, those were about 2.0 of wall unit multiplier, had some range of deviation on the load-
carrying capacity and other earthquake-resistant properties. On the other hand, the test specimens
with diagonal members subjected to only compression and no tension, had relatively high load-carrying

capacity that show about 4.0 of wall unit multiplier and also large hysteretic energy absorption quanti-

ties.

Key Words: wooden frame, earthquake-resistant improvement, static loading test, wall amount multi-

plier, hysteretic energy absorption, failure property
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B40-3C1 | Ay e
B40-3C2 | #Hbf 2 HI 2L
B40-3C3 | #bt 2 il 2
B40-3C4 | b A3 2
B30-3CP | B ERRIH A 2%
B40-3F | BRI LR
B30-3F | HEARHE 78 e e
B30-3FP | fifilH:> HD €48 &5 THBEE

& L7 [DRERK] &gl R MES L7 [CRERK]
W, FIRY &2 2B 2 oM DA S ORI MK
DERACHE L, MO L Tw GEREE T
BY, SEERE LT E Ly, ZoRBAOME NI,

PR RN MEE LTSI LI L o THAMAEZ L

Wtk 2 U722 Thoteo TNEWHET H20DICE
F L7z [FRBfk] &, 8o T (F1/10rad) RFET
BB BRE R 2 L 13 %A o 720 B40-3F 3Bk K
DFETRILET - BB ES =Bl T B © 4 LI

JRZET 3 6 N7 CTd %o B30-3F 13 1/50 rad THéIfii
SR LiRe, 1/17 rad THEFH VR & <RI il
Bk L7z [FRRBRAR] WSRE A A& I L2 - 72
[P ERBRIR] 12, 1/50 rad AT DL 1 M HOH L TH]
e HD S5 O ¥ AR THEAS [IRE T 2 82 2 L 7.
KM DWRIZ Y, AFREDGIRM TN %o 72
EEZLND,

4. # =

1) OB LT 2 &, 2R AmIcR v b
ety U7z [DRABR] oM IS WEZS5 2 &
BTE, W dHoD, MEOESDEIKEV, H
JUIHRNV MEG L [C#RBR] 13 B40-3C1 DUMEIT
[ CAIARIYE L 72 > T b, [DRBRIA] XD iIXsoX
347, MY bdH b [CPERBRIR] 13 [DP B A
L WO B nas, WEKREL - T
BY, #WEARIETHNS,

2) BERFSROFHETIX, RMEMAIIFALZZTT, T
fakh & LT o < [FREBK] 3%, BEREE4.16,
448 TEN TV D, AT A % W 2 - 72
[FP ikBrfk] CIx, RBERGER2.44& 72 5720 AR A
il X CAFM OGRS hoizzdTH
%o 1/50 rad THEASH RAEEEZ R Z L, WA 512
Thd»olz,
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PRISRA - EE A - RS

F4 RFHRBIRT L DK A 7 VEO TRV F IR Ei & BT AV — G SEi

RERR % B40-3D1 B40-3D2 B40-3D3 B30-3DP B40-3C1 B40-3C2
§/H | E&N- |ZE&N- | E&N- | SE&N- | E&N- | SE&N- | EGN- | SE&N- | E&N- | SE&N- | E&N- | SE&N -
(rad) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm)
1/100 140 702 136 541 108 452 164 799 102 514 ~
1/50 357 1838 403 1587 385 1399 489 2108 288 1400 v
1/15 1452 3827 1987 4047 1344 3180 2216 4884 1344 3161 2175 4079

(1/22 rad CHEEE) (1/17 rad CHEHE)

R4 B40-3C3 B40-3C4 B30-3CP B40-3F B30-3F B30-3FP
§/H | E&GN- |ZE&N- | E&N- | SE&N- | E&N- | SE&N- | E&GN- | SE&N- | E&N- | SE&N- | E&N- | SE&N -
(rad) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm) mm)
1/100 125 644 97 490 144 676 154 477 157 464 238 748
1/50 371 1670 329 1325 476 2038 568 1888 615 1947 880 2810
1/15 1208 3306 785 2457 1770 4392 2457 5039 2616 5333 - -

(1/21 rad CHEEE) (1/24 rad CHEEE) (1/16 rad CHEHE)
3) BRI ANF—RIETIE [CHBA] L0 D T, BUTHEZRRE, SHHZHEI LA, 72, AR

4)

BRAR] SR & o R Z R IIEA L2720 C, Al
el Toi< [FBAE] X144 7 vigozt
VX —RINR E S, BRI AVF IR SE b, il
DR L BERTRKE WV,
FAopgg, [D RBR] & [CRBR] (3B A—
DFTOMBIEL T GBRERTEY, BEERIRE LT
IFE LS, IR s EI R Tle ka2 4= U
oo TNERWELFMEZRMIIEALLZTT, T
Mkt & LCoA < [FRBAk] 3RS 2sK &
CREICIEIRAE AE C L, B8 L T 7z Al % it
ST IENTER 12720, RIMATHEAN T I~ S
5T ERe, JETICKEMA2 D, KT B EHAM 12
LRI RECTICHEDS DY, LFEORMD D S L
EZbo

&!I

5

AREFFRIC BT, BB AT 7T - MRS+
VY —ORBEHMEZRICITERO G2 S O FEGICE L

SALT 7 SRR O RIS 3R O SR
L HOEETEE L, S ISR LCEAI L P

X ®

1) IR BRSIRA BT e MR v v & — - MM %
FIH U7z BEfi A0 5%, pp. 1-14. (20014F 3 H)
RREESE, ARSEBEA, N T, ZEdikE, Ik
A N B LIS L HT LR
HERE OB THEORE  Z 04 BRI % HA AN
TR AT BEBE OFFIIME Y G LNy 928k, H ARG
SRS, W35, pp. 455-456. (20104
9H)

aF W, ORI ZE, SRS H VM 2 A L
TeARTEREIR DT R SASVERERTAN, 15 5 T3 R A B
Jei, #546%, pp. 31-37. (2011)

(BF) HARfERE - AEHT L v & — @ AREdhi L
OFFIS IR (20084E/0), pp. 561-574. (2008)

2)

3)

4)
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