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B ETHRAEL Y, BEIAEEEOEEMGERRD LA TS I, Zhx
FHFT L7202, MO DRI TREZOEBEZ2EZHET L7200
MAREFF R BLE L 225 20 BEOEE TETIE, BHBEECHBLBEM O L,
MAMEZEZBELZLRBARSATVEN, BEEETIEEO L) REED +0101X
BRENTVWRNEDONRZ WD, EHBMFICAMBEAEICLS2EMBILBEL D
AREMEZ B ET OLEN D D, RIS N ERIZHANEC GG IIEm A2 RT3
HAREME DN g <, Y 2 T RSO B M 2 AT O T OIS b R AETN ) & R B 2
ENEETH D Y, BEFEEO KB OBEZ 1T 5 20, RS
RN LD BB ZIET 2 EREETH LN, TOHRA, RICLY b#
BMOVRIE T ZHET LI L RSB R D,

EATIC X D HEBE U AMOBEIZE LT, ik ol 22309900 ¢
MaBREE ©19Y, 0 D IARBRE V72 EOMBIREIC OV TOHEN L ITThh T 5,
—HERM ARG L L-b0i, AL OREBEL VB NY 7 R ECEABON%E
%, £72 Kent b % OSB &£ XA~V DU BEAWMOMNEEIT-TVHHLDOD, &
it BBTHOER D+ 2Bl SN EITFE AR VORBRTH D,

Z ZTARMIZETIE, EMAIEREC T RERERDOERAFAM W 23T 22 L2 B W
L LT, MHIEFILEZAT o 72 b B~ 2 ¥ OHEIEME B 3 X OEiARIR 2 8T T 5 #2
BO—mEAMRERZ ER L, BN ESHOMEEREICKIETZELZHRT T2

& EBITRIBMN AN SV TRRES L 72,
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2.2 EE&

221 BHUVEFREE

JIS K 1571 % B E \CHfil L 21T > 72, 18 30xE & 30xIES 10em O 7T &
F vV BamNIHER LR T F T A br—REREMIZ, BOAEHE CTh L4 4
v X5 %4 (Fomitopsis palustris (Berk. & M.A. Curtis) Gilb. & Ryvarden) FFPRI 0507
W) ZEEM L, 2hb%x 260CTHREL, HHMREGAFEE I CHELONT- O RERL
ELTHWE, BEED LIt=TF Lo AX YA RTATHRELETTATFT v 7 Xy
FafE, TOLCA— M7 b= TCHE LCHBEAZEEZOL, BRI LAY
TF LR TEML, 260CICRE LZHEIBENICHTEO WM EE L7z (Fig. 2.1~2.2),
BB D HEEM BN RBRAE IR ST MOmEE 25mm &, [ U< E#E 1
i ABRBARBRETIIMOHARL 2B THOEMEE T — 7B L O RF

BIIECTC~YAX 7 LT,

.

Fig. 2.1 Inforced decay treatment
(left:specimen for compression test, right:specimen for shearing test)
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Masked with epoxy resin
AN S

GControl ﬁ
specimen <;i] [3§>
T I

‘ 100 H 100 H 100 ‘

Specimen for compressive test

Nall(CN50)

@ Steel Plate
ﬁ @ R/_/ Control specimen

5glasked with epoxy resin
] ]| Y

Cultural media ‘ 190 H 190 ‘
container

Specimen for single shear joint test

Fig. 2.2 Procedure of decay treatment.

2.2.2 HWEHEFER
RBRIKIL b N~ (dbies sachalinensis) (CE¥JHE 390kg/m’, V& KK 9.0%) T
5, Wi 50x50xE & 1000mm O A HE S 100mm ORBRAEEZ/ER L, = K
vy FSHEIKE TMHELTI2HMHAEL
2o 3OS B 1 K% 30 HIE, &9 1 4%%
60 HREMmsHE, 5 1 hkz=a br—
e L, fEfEaRBigET v vme v ik
W ()= — TR FAR) & H\THT
VN, AN EE 0.5mm/ sy D EFRMN ) HFAE L

Too FEFALERSR ORBRINIT, i HHY H

LTREMHELEZEABLI Y~ AF U 7%

Fig. 2.3 Compressing test
M= L7-%, SAMTAHZ & AIEEIZRERIC of decayed specimen.

L7, RBROT % Fig. 2.3 177,
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223 tTEES 1EEANRKER
RBRRIIAMICHR A ST D LA ET LV Th D, MIEMABELFEL 50mm A
DO F=YMPLES 190mm O EMZERL, = F~vyFSEL 2 £LT3 KO

5B 1 K&z bu—Ad, K0 2N E U, SRR LML 30, 60,
90, 120, 180 HETH Y, ERMELIIA KM 9~13 (A& Lz, WM ICIFES 3.2mm
DWW (2 ~—27 £Rm&W) T/ 3mm OEREZMN T U-HK, $713008 Tk
DT CN50 (£& 2.87, £ 50mm) Z#fEM L7z, EM OuHEBET S0mm & L, F#&
P ORNCIZER D OFBEZRAT H-DESH 0.6mm OX v v 7R TEH L H A
NP —ZHALTEH S L, BHLHET S
BRI BRBR IR D SAR A 78 85 M IS BE 45 K 9 I
RiE L7,

STHEG R O AL T v m TR R
WA TR AR i Tl o T o 72
STOT Y BIFHBREICHY T =0T s —
VALENMERIRT L o THIE L7z, A EE
FEARERVBELMATHY, HVIRLEREE
frix 0.25, 0.5, 0.75, 1.0, 2.0, 4.0mm, % 3
[l & Uz, M 2mm/2y & L, 0 &
2% 30mm ZHER D0 H D WIERKMED 80%
UTICHEMET T2 ETMAZR Tz, 2B

JEFT LB DRBRIR T, BB L T

I E LETEABLI YA 2 BREL Fig. 2.4 Shearing test of

nailed timber joint with a

1\&, ?ﬁﬂ\{&(jﬂé Z 2: fcﬁ < %itn%ﬁa:ﬁj:‘ L/f:o %ﬁ%ﬁ@% steel plate.

T % Fig. 2.4 |[Z/R 7,
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2.2.4 EI5EOFE

FRERBRE THIZ, ErT v (AR
Proceq fH#, B U EMR 2.5mm, ik KFTiABE
& 40mm) (Fig. 2.5) (C X D28 v o7

AHTRES 2 JE Lo, MEEMHBRIE TOIAZ

PLEIZ 4 OZENZENFRE S 10T e LTz,

Fig. 2.5 Pilodyn.

—J7, STH AR TIX, RBRKTHRICHIK
WAL, SIALEATTD O HEIRK TEDN TWEES B X USMUZENZR 4 D,
it 8 AT CHIE L7z (Fig. 2.6), 7B b — LT 2\ TIX, SO N[O &I
DONT 4 ETE L, FRBECOEETCOMEMEFH LI-bOEE T 0 V]
IANARE L LTc, FMEMRBRMAL XSS ABREBRE L HIZ, BErT 0 U ITiA
HESPEF DS 2MEHZE X O BRM LU 2 AL, = vy F
SHlar br— MO E RIS T DB LB M O E RO k2B B R

ELTHEHELE,

Positions of pilodyn Positions of pilodyn
pin penetration pin penetration
Measurement of
mass loss Measurement of mass loss
o O 7N 50
i : i Wood
| | Steel Plat . specimen |3
- ) X
—
25 25 fig 20| Unit:m
Specimen for compressive test Specimen for single shear joint test

Fig. 2.6 Measurement of pilodyn pin penetration resistance and mass
loss.
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23 WREEE

2.3.1 HMtEMEEE
BB R ALEE AR o BN BE WD BRI N L T B (Fig. 2.7) 25, HiEJE

=

0

EXZEN LD BRRICTKR T T 2MEAH Y, 2> ba— I3 258 E T
HIM 60 B TiX 0.31, 120 HTH 0.15 Th-o7= (Fig. 2.8), 7=, BEEIVEDL D
WETE BT o VITARE S EHEEMETREE & OBIZIX, Fig. 2.9~2.10 IR T L 9 I
BB Z2BERPARO N, FICHEHDRLOBEFKRITEL R /hEL, B
BRI X 5 SRR 7R R T o V3R b, L, B VI8 @A
WCThDHFIXZ T (Serpula lacrymans) (2 X o TIEF S & 7= #FBER A O ) e 5Bk
AT TR R, BHEIC K> THREBD RPN RESBERLZZLEEZRLTWVWD, L
WoT, T CRLIZEFELRELOBREZRRIBECHEAEZ WL AT

LEATX BHE 5 Mo THABRABLETH S,

60— . . . :

I - average ]
50 A b

g

_10 | 1 1 1 1
0 30 60 90 120

Period of decay (days)
Fig. 2.7 Relationship between period of decay and mass loss.

Mass loss (%)

. () 78] =
s 3 S S 3 ¢
)
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Fig. 2.8
strength.

Compressive strength (N/mmz)

S
<>

2

Compressive strength (N/mm)
(]
S

DOJD O
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Fig. 2.9 Relationship between mass loss and compressive strength.
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Fig. 2.10 Relationship between depth of pilodyn pin penetration and
compressive strength.
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0.44, 180 HT 035 &72 Y, MEEMMEDLZE LY 50K T L T < BHm 4
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R THORF % Fig. 2.13 12737, BERRIL, 22 be— i X O
] 30 H, 60 HDOH DIXETEHDOMEE T -722%, 90 HDbH O TIXFENET D5 &
F L0, 120 AUBO L OE T XTH O EHKIF TH o7, 120 ALUBEDO L OO H
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Fig. 2.11 Relationship between period of decay and mass loss.
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Fig. 2.12 Relationship between period of decay and maximum shear
resistance of nailed timber joint with a steel plate.
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Fig. 2.13 Failure appearance of nailed joints.
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Fig. 2.14 Typical load-slip curves of nailed timber joint with a steel
plate decayed for several periods.
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THd bz (Fig. 2.16),
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Fig. 2.15 Relationship between mass loss and maximum shear resistance
of nailed timber joint with a steel plate.
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Fig. 2.16 Relationship between depth of pilodyn pin penetration and
maximum shear resistance of nailed timber joint with a steel plate.
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60 days 90 days 120 days 180 days

Fig. 2.17 Cross section of nailed joint

Note: Upper: matched control specimen, Lower: decayed specimen
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A=ZLELTEY, 209 HLARMOEBRETAMDO DV IALKRIZ L L5 EZ W
LZOWboLbHY THLEEADND, —F, BALIXN FvYEL W7o ALM
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EHEEMETRE & OMR %A Fig. 2.10 I L2 X0 ICREBE IR S E 284, Bo
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F, =k x 4363 x d; 3 - (2.1)

ZZT,

F.: XJEME (N/mm?’)
dy: 07 4 SHTIAZES (mm)
koo MEEARTREE & K ERE & o il EE T (2 2 TiE 0.898)

CDHRXITEY, EOVY T 4 VHTIAKEI XIS T D XEREZ RO, Zhz H
TR TR 2R AT B A D MR ARE AT py & EYT BERNDFHEL, S5ICZ0 py
WCHREJRDTREELE 1y (BTOHEIT 12) ZF LD LK TRBTEAWIM /) po 2 H L
7= %9, EYT ICRDBEARE AW ) Py IZLL T ORMDEH RSN S,

py=C-F-d-l . (2.2)

ZIT,

C:H# B ALEOWER A EF Lo TEELEA KRR
Fo: AWM O FHESTE 38 EE (N/mm?)

d: %] (mm)

1A %S (mm)

BRI C IZHOWTL, STRADNREBLOEI EAM EORE LTI TRESND, Hiik
AT T LG DG A ORI AL, —#KIZIE Fig. 2.18 (R T XOICE—RIV (@it N
EEMM DM ST TE O MFRRAR) TR DDY, AWFFETOE OFERRZRALTRE R, SEMRE
PME T L2 BT T — R (BN THT AR L EAM N TOHVIAZ) TR D Al REME S H DT

b, TE—RICOWTEHE L, KT —RTO CZ2RDHHRITL T 0l Ths,

2

EF—RII : 2+§y<%) -1 .. (2.3)
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Rk 9% 475 2%, BFMICE O TIREICE AR D ER Y 0Dz Zhb
DFIE LD MIRETCH 72, 2T, BFMTEWMEORM AL TINAELT
WRNEWD FERFERAZSEXT, BHMOKREEALBT IZEZR» 56K

KIS OTFTRIEICHE T2 EHRT L E L,

Mode II Mode IV

Fig. 2.18 Yield mode of nailed
timber joint with steel side plate.
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AbND, EZTHEFHMENRE L THRERERXDNE— FIVO LG OHEE fh#125 5
DA HIKAE 75%D 5% FIRMICHY T2 L9 7 87 A MY v 7 IETHREI LE/R,
0.895 &\ O IKBIRE N HONZ, Lizo T, A EEIRHZ AT 0.8 FE DK
BEAEARET D LITL-T, BHMOMARG &R % EYT (25D & 33

LZLENARETHDL EEZERZBND,
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BARMIZB W THREFHBIC RSN AEE-FVNTRELTHLRBAVWEEZ LR D,

EDZ LD, BFNAU MG ARETITHHEESMOKRE AWM X, ©
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Fig. 2.19 Relationship between depth of pilodyn pin penetration and
maximum shear resistance of nailed timber joint with a steel plate.

Legend :

: Ultimate shear resistance of nailed timber joint with a steel plate
estimated by EYT mode IV.

_______ ! Ultimate shear resistance estimated by EYT mode III.

—__.  Lower limit of ultimate shear resistance estimated by EYT mode IV.
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INEFTHERTERLLOIE, AEFEORFMmILEZEIR T H7-0I1TIE, HEHKK
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BREDEMMEHZ DWW TIEIERAEM 2N T2 ik » THAEZHA I ED
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TR HANE AWMLY &, RERME MM e 2o CHEEMRENEE L
2%,

REBEMEZH O TZHEABICOWTIE, APICE LI >V THRE LEZ®E
PN PEHrb 00, EMELICOVTORFIZ RSN TRV, £ T
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bHHLOD, TOMDOAREEmMEHZOWTORFHI RSN TE LT, KEMED D
MMARFHZCET 57T — X DOERBIIA+0TH D,

T TH 3 ETIE, MERAKEEMEO R T R A S IR T DA M
mWNEEZHLND MDF &, ZTHETHMEE LTHEHENL S, holbiriihic
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WS AT OE AW IERICRIETREBICOW TR T2 72,

3.2 EE

3.2.1 HABERK

AR5 & U T KRR AR B BE R AR S S (9mm R, JAS HME 2 #%, 3 @Ak
(REWR : W T~Y, L AF), BER 7=/ — VR B XOHEN MDF
(9mm JE, JIS A5905, M % A 7 (#AE# : A7 I - MDIfFH)) TH Y, MDF %
JFRF 23RS (Mixed Light Hardwood) O b @, FEELARAAS ok o $HEEMIAS  (RIAR 1%
) obD, TnbE S0%TORALELOD 3 HETHDL, TLENDOEES
K OVEKFE %A Table 3.1 27”7, AFB L MDF O FiETIE 50xE & 180mm & L7z,

BRBERIRETFHANREROMAME T ML 2D L HERL,

Table 3.1. Specification of plywood and MDFs.

Wooden panels Material Density ( g/crn3) MC (%)

Plywood Surface veneer: Karamatsu 0.54 (2.6) 9.4 (3.3)
Core veneer: Sugi

MLH (Mixed Light Hardwood) 0.76 (2.5) 6.5 (1.3)

MDFs Softwood 0.79 (2.7) 6.7 (1.7)

MLH 50%+Softwood 50% 0.77 (0.5) 6.5 (1.1)

Note : All values are average values of control samples (n=12),
MC : Moisture content, Each value in parentheses is coefficient
of variation (%).

FiRERBRIR DAL A Fig. 3.1 10”7, $IE#EGRBKIIEM (B s (A
7213 MDF) ##[fIbL7ebDThH D, EMITIT JAS K3 HY OB %217 > 72
S-P-F HUAf (38x43x180mm, F-¥J7% E 0.44g/em’ (L TR 11.9%), F & k=R
8.3%([F 9.3%)) ZMHA L, RN —TZLOFEHBEENE LI RD I I V—
THT L, EEBEROBEFLBEICE N CEM S OGEAITEIC X D EMIRE %
i<, oM LD EMETEZRMMT v 77 4V A TEHELTHLEITDE

1To 770 GTIINEAEEE TR O KDEAE CN5O (JRAESEE 2.87mm, & & 50mm) % {1
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L, I - EMEDICTREMLT D2 EREHTH L, 6O BREEIEL £ 2
50mm (T8¢ 17 %), MH X 20mm ([ 7 £5) & L7z, EM MM OMITITESK
0.6mm DF¥ ¥ v IR TELLIAXN—H—ZFHFAL TEITIH LT,
FLEKRBICEDEELRFT D700, WIE - IMELPRIZ X - TRAKLHE L 7ZE
I LY MDF %, KECREEO EMIZEITH L TERI L 723 BRI b ¥ L 72, Z O
DK DFENFEFILTELEED 96kPa gauge (720mmHg) « 1 FRE[, MIELELA 980kPa

gauge (10kgf/cm?®) « 4 B TH 5,

-y-) )

Nail:CN50
H Side member i /44441;4“77E23
) (MDF or Plywood)
Plastic wrap //igg 50 x 9 x 180mm
\ [ - - - ?

50

Main member
(preserved S-P-F lumber)
38 x 43 x 180mm

Cultural media container

Lateral nail
resistance test
0
Shearing test 0 180 0
0
£§;> <:;ﬁ CN50 1112

50

85 180 20 N
) L///J
Compression test 0 50

Measurement
of mass loss

Fig. 3.1. Schematic diagram of test specimen.
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3.22 BWIMWERX

SRAIEATLERE 2.2.1 EAERTH D, AMEFE L, BEBHECTOLIA AT X
%/ (Fomitopsis palustris (Berk. & M.A. Curtis) Gilb. & Ryvarden) FFPRI 0507 ¥k) 5
FOAREMRETHDHY F X (Trametes versicolor (L. : Fr.) Pilat FFPRI 1030 #£)
FRHWE, kB, A4 VXTI r0BAETRRELERLLEOMICZF LA XY
A RTATHRELET 7AF v 7 Xy bRV THREL, DU T X 75O ILHEE
RRE L7, BB X 30, 90, 150 HREE L7,

323 fIES 1EEANKER

A 1 MY AWRBRIZT v n o TRERBRE () —=—- -7 - 78, §
71 100kN) Z W TIT o7z, $TOT <0 & (M & FEM & oM EA) 1%, &ZKA b
m—2 50mm OOT HT— P NENEWHBG M L, HMRE 1/100mm TFH L 7Z,
MAFEFZIEALZEFERVIZLIMNATHY, #0IRLUKREEMIT 0.5, 1.0, 2.0, 4.0,
8.0mm, % 1 ET D& L7, 7oA~y FHEEDZ 2mm/7r & L, ABERIKRDSET 52
HHWITIRKRAED 80%LL FICHENME T2 ET, £ FT 0 &) 25mm (ZE#
THETIAZRT 2, RBEMHAHEEORBRMAEIT, B 680 H L TEREICH
HELIEHABIO®EMOZ v 77 4 v A ZBRELEE, #HBT 22 &7 ANEICE

BRICH L7z, BROBK+F % Fig. 3.2 1277,
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3.24 ¢TRIEERAER

ST I HEHTAABR 1L, ASTM D-1037"2ICHEHL L TAT o 72, BRIKHE LR S0xRE &
120mm T®H Y, $#EE 1 mwEABRBRE T®%OMBEZ AL, MO HE 5
ZEIBRT D Z Lok o TERL L 7=, $T1% CNSO 2 MV, MEEEEZ 12mm & L C F R %
MITEFITEITH L, RBRIZA A Mo THREARE (12X boy s Py
B, K& 10kN) ZMEMA L, MAEE 6mm/5r O EFAE MM FXTiro72, RO
¥+ % Fig. 3.2 12”7,
3.25 EHEERVEDAE

BHOEGNERTHEL LT, HAEBDEONELITo7, $HEE 1 mWE AW
B THORBRIKZME L, EHEO S BETITH Lot &k S 50mm DR
BrasmmL, MugEsllE Lz, &GS T 53y b — ko Eineg
BICHTHHEEEHADRLEL, DToRXNERDTZ,

BEBEADE (%)

= (I—BHAROMEE R 2> b e — M OFEEHEEE ) x100

Fig. 3.2. Strength test of nailed joint
(left: shearing test, right: lateral resistance test).
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STHEAMOT AWM N ZHET H7-OICKE LD XEREEZRD DD, EH
T 5 S-P-F WM Ot LM Z F2hE L7, T84 1w AWRER 2 & T L7csliRiE
M, EMORL NRGEGERELZES 85mm ORBIKAFER L, HABRIZHL 7,
fEEME R BRI T v u v HRERBRE 2 VD TITV, N EE 0.5mm/4y o B FHEE N
HEXE L, 2B, PHWABRTEHREZHWTMALEERIE, ROICEs THEFER

BN AU, KB CIXBREIXFERESIcmh L,

33 MREEE
331 BHUEBHMELCEERVE

REEA L OFRER, SREMM & T 2RBIETIE, BHENA AT XTI 270
AT 30 H O R CTHEA DM 2 ZRICEORS TIEEITHE Lot
L, AU TIEENLY blRITELS, 150 HEDOKR A TIZEEVWRI LTV,
—7Ji, MDF ZMl#f & L7k CTiX, BAMEOREIC X 6 FRERPRABRE L E 2T
O Liderot, RBEMTHD S-P-F BMEIBEABEBIOT v 7RSSR T
WD, WTHhORBREHEAROELEITIAHETIIRD b o,

JEFTAL BT & ARE A B O D R & OBk A Fig. 331 0RT, AAUXTH
rERAWESS, AN CIEALEEEE 90 A COEEBMAEN KK 40%, 150 HT
60%IZFEL TR, FLLEHAEITL TV, MDF IZBWTH, Ao
AN EWE &EEADRIZTDTNRB LML TWD 2, £ OMEITEF LM 150
HTH S%BRRETHLZ D, ERICHEXTEWVWAEEA L TVWLHIEE X5, 2

WXL TAU T Zraellnicga, T 150 BT 20%RETHY, 4T X
TR D EEFOEITIIES N ThH o7z, F72 MDF IZBWTIE, EHHHIC

L AFEIZBRD N>, 708, MDF O IZEE#EIC L > CTEEL ST 5
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=
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Fig. 3.3. Relationship between period of decay and mass loss.
Note : Error bar : Standard deviation.
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Fig. 3.4. Relationship between period of decay and lateral nail resistance.
Note : Error bar : See Fig. 3.3.
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Table 3.2. Moisture content of wooden panels (%).

. Period of decay (days)
Wooden panels Fungi Control ~ Water saturated 30 % 150
Plywood F.gah.tstrzs 9.4 (33) 128.5 (4.7) 80.6 (18.7) 748 (34.8)  88.9 (34.1)
T.versicolor 105.1 (7.9) 141.1 (39.9) 144.2 (13.0)
MDFs F.gahfsms 6.6 (1.8) £23 (3.2) 43.1 (15.6)  55.1 (9.5 58.2 (11.2)
T.versicolor 45.2 (8.3) 54.2 (8.1) 60.2 (5.0)

Note : Each value in parentheses is coefficient of variation (%), Number
of specimens for control is 12, others are 6.
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Fig. 3.5. Relationship between mass loss and lateral nail resistance.
Note : ** : Significant at 1% level.
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Fig. 3.6. Failure modes of nailed timber joint.
Note : (a) plywood(control), (b) plywood(decayed by Fpalustris for 150
days), (c) MDF(softwood, decayed by F palustris for 150 days).
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¢ Plywood (control) <& MDFs (control)

A Plywood (water saturated) A MDFs (water saturated)
® Plywood ( F.palustris) O MDFs (F.palustris)

W Plywood ( T.versicolor) O MDFs (T.versicolor)
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Fig. 3.7. Relationship between period of decay and maximum shear
strength of nailed timber joint.
Note : Error bar : See Fig. 3.3.
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4 Plywood (control) <& MDFs (control)
® Plywood ( F.palustris) O MDFs (F.palustris)
B Plywood ( T.versicolor) O MDFs (T.versicolor)
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Fig. 3.10. Relationship between period of decay and compressive

strength of main member.
Note : Error bar : See Fig. 3.3.
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Table 3.3. Moisture content of main members (%).

Period of decay (days)
30 90 150
F.palustris ~ 31.7 (42.2) 39.2 (23.4) 62.5 (11.0)
T.versicolor  20.0 (27.0) 41.5(36.7) 50.8 (18.0)
F.palustris ~ 31.3 (44.3) 48.1 (20.1) 44.4 (25.9)
T.versicolor  24.1 (31.8) 38.6 (32.7) 47.0 (27.1)

Side member Control Fungi

Plywood 8.5 (11.9)

MDFs 8.3 (9.3)

Note : Each value in parentheses is coefficient of variation (%), Number
of specimens for control is 12, others are 6.
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Fig. 3.11. Yield modes of nailed timber joint with wooden side member.

4 Plywood (control) <& MDFs (control)

A Plywood (water saturated) A MDFs (water saturated
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B Plywood (T.versicolor) [0 MDFs (T.versicolor)
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Fig. 3.12. Relationship between calculated and observed yield shear
strength of nailed timber joint.
Note : ** : See Fig. 3.5.
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Fig. 3.13. Comparison of calculated and observed ultimate shear

strength of nail-head-pull-through.
Note : ** : See Fig. 3.5.
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Fig. 3.14. Comparison of calculated ultimate shear strength of nail-
head-pull-through and calculated yield shear strength multiplied by 1.2.
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Fig. 3.15. Comparison of calculated and observed ultimate shear

strength.
Note : ** : See Fig. 3.5.
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Fig. 4.1 Braced shear wall model
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Table 4.1 Specification of members of braced shear wall

b h l E fe
Member 5 5
(mm) (mm) (mm) (N/mm) ON/mm)
Column 105 105 2730 8000 11.2
Brace 45 90 2878 8000 11.2

52



5 22 DR E T AT 0 & RO IO O S[HKE IC K> TIRESh D EE XD

No, TNENOMWMHNTLTDO XS ITRD BN D,
(1) FHDOEEJE T E D8 AW /)
P=A-f.1"cosf
Z I T,
A HPOCOWERE (mm?)
fo: EEIFFEIERISNE (N/mm®) T, F F~Y 084 11.2
n o EEAREAR BT, MR 228 300 Ll E O B4R 3000/ 47
LTI TOXNGRD BN D,
A=1/i
ZIT,
I: JEE X (mm) ©, ZZCHEMEICELVE LR,
i=1/1/A
I,

[: 3@ moWE —RE—A >~ (mm?)

(2) FH7uy & SO DAL D 51 Hk & TR E D1 A
P=p;/tan6

>—>-\/C“
— — 5

(A1)

. (42)

.. (4.3)

. (44)

pi  FEMES oSk T, Z ~— 7 FosaeW VP2 OEBIFFAELGIREM D

3900N

THIZH LT, IRV OEEIX, BHV-aWEa i o sl ki /1 2 o 51k

Lo TRESNDEEZERL, TRENUTOLSIITRDLND,

53



(3) VeI OLRIN ) TRIE S D)
P =p;-cosf .. (4.5)
I,
pj: B nwaemESoEBFFATN S (N), 22 TRV M2 EBFAEEA
Wriiit 77 4300N) & 227 U =—§T ZS50 ([ 170N) 7 K THDHZ &b, b Dk
&L T12490 (N) & L7z,
(4) D5 HkE TR E DA
P =p,/tan8 .. (4.6)
T,
pi M o 5lkEm /1T, 2 ~— 27 K& VP2 OEBFFRESIkEMm T

3900N

4.2.3 FH U S B D KRS
REHEE BT D00 W EBED KR I1L, EEHMOLEENERTE R W=,

HAIcE #ADO T A TRODL LT TE RV, 22 TIX, M oI
AT OMIMEZ A L7 T omIMEEZ H W TR+ 5 2 212X o> TAERMEZ KD
7=,

ZOHREIE, BHVEEOAERME (Ky.) ZUTFToRTEREND O,

c0s?0 - kg * kee (4.7)

We T Sin%0 - kg, + kee

T T, kpe WEF WS OESRIMEZ MUK L FEMEIMETH Y, ROXNHRD

5D,

1 1 1 1
— .. (48)

— +
kse kg kpju kgL

54



T,
kg 2>V O G ERIENE F 72 3 AR (N/mm)
kgju, kejL @ B B o FimE S O (N/mm)
FEERE X 0 JEAE 18200N/mm, 53 14000N/mm
(237 L— bk BP2 (AR b MI12+4§] ZS50%17))
72, ke FEEAGH E B THOMEFMEMAINET, ROKXHEROBND,

1 1 1 1

—_—= + ...(49
koo ke kgu ko (4.9)

ke : AEORIPE (N/mm)
kcju - AEEHEE S EROMIPE  (N/mm)

: FEBRAE X 0 FEAE 36000N/mm, 5] 3E 3000N/mm

(7 E&W CPT (4] ZN65x10), EMDOHE1TD VAL L BE)
ke AEMIEESEE O MIPE (N/mm)

: FEBRE & JEAE 36000N/mm, 57 3000N/mm

(L7 L — bk VP (&7 ZN90x8), JEMEDHEITD VAL H EE)

424 EMEEICEHIHFMINTIEOHEDEL
EMEHAIZ L - T, EEMOF WIS F L OFERE o 84635 o it /13 X OHE

DETLEZEREL, TRLENEBHREZELC DL ZLITK > THNWEEDM S & HI
PR L, kL1 & LT, YT 2#88OME LORIMEDS 172 ITET
L7eHma, VA2 L LTHUES 1B IKIRT LSS Z®E Lo, 7272 LIEEE, IR
D FH W OGRS X OFMM OMEREIZETOEE L L, MO

FAEF % Table 4.2~3 [Z/R7,
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Table 4.2 Horizontal strength of braced shear wall in load direction for

compression brace

(A) Buckle of brace (B) Column base joint

Level Coefficent N) ™) min(A,B)
Control 1.0 877 1300 877 (1.00)
1 0.5 877 650 650 (0.74)
2 0.333 877 433 433 (0.49)

Table 4.3 Horizontal strength of braced shear wall in load direction for

tension brace

(A) Brace end joint (B) Column base joint

Level Coefficent ™) ™) min(A,B)
Control 1.0 3950 1300 1300 (1.00)
1 0.5 1975 650 650 (0.50)
2 0.333 1317 433 433 (0.33)

Note: Values in parenthesis are ratio to control

MO THD E, EMBNNOESE (Table 4.2) 13, ARV O PR
X T AIFRES N TR, WA ELT D2 LI Ko T HRER I
MGl SRS ICBIT LI, Zhid, EWHIIZ L > TH W & RHIIOFE o 5] &
REMHITET T 203 LTHNWOBIEIZERN N2 THD, —H,
GlaRH VO %A (Table 4.3) 1%, ERRHIZIEFH W TR0 A < HEFco gl =
HKEMDDIFE S0, HirWimEoEGM ALY b/, FeHbnET s L1
FoT, ELL0#BAERLRALCLIICTMAPMETT L2720, KFEmAITHMS &
KElCLoTHRESNTZ, ZO%AE, MOOKTRIL, BEHEHOLFELFEULE
Lo,

WA, WIPE O F B RS B A Table 4.4~5 (2R”7,
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Table 4.4 Shear stiffness of braced shear wall in load direction for

compression brace

Degraded level Coefficent Kwe kse kce ks ksju kL kc ke koL

control 1.0 314 (1.00) 5033 7490 11259 18200 18200 32308 19500 19500
1 0.5 238 (0.76) 3942 5411 11259 18200 9100 32308 19500 9750
2 0.33 192 (0.61) 3240 4236 11259 18200 6067 32308 19500 6500

Table 4.5 Shear stiffness of braced shear wall in load direction for

tension brace

Degraded level Coefficent Kwe kpe kce ks keju ks kc ke koo

Control 1.0 284 (1.00) 4316 7490 11259 14000 14000 32308 19500 19500
1 0.5 213 (0.75) 3299 5411 11259 14000 7000 32308 19500 9750
2 0.33 170 (0.60) 192 4236 11259 14000 4667 32308 19500 6500

Note: Values in parenthesis are ratio to

ACSERIE W DR &R0, LR oS EEITED 50%ICEKTLTY, fin
WEE L L TOKFERIMEIX 50%F TR TET, ZOETLVOHAIT T5%DKTHRL
ot FRICHIE L ~UL 2 TR ERIMED 33%I270 > THEEE L TIE 60%FEEE
DR T Thole, EREMBLV, BIRHVE S HIIC K DRIMERFRITIZIEN
CfEZxR~ L7,

EEL, BOVWEIX R IAETHH LD, HHEEATHANEr Lot
R CHIE T 2, RPN ALLEHZEIERE LY GEEZSCIENEETH D

ZEND, WA VWTETDICRBER IR TEZEHRANPLETH D,
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43 EYLEAEHITITEEBEOEAMMERICRIETZE

431 EMEITLEEOENEAMMEEDHEFEICHT 55
4.3.1.1 EMOREELFWEZRELZET NV

FAA R A $THT 6 U 7o i 0 ZE AR 2 3E 3 2 F151E, Tuomi H N2k - C, 4 B8
WHT el e Z s A T MICEMT 5 &0 D RE D b & T H Ay B 7 i #r
WKV EREHEAHEST D FEIREINTND,

F7T Fig. 4.2 [ZRT X IICAKRE ARSIV EZEITD LIt 1EERIKROE ALK AE R I,

KREARFNVDOEALWETR (y) LEEEGMOEFRICLDEAMER (yw) OE LT

#Ihbd,
Yy =Ys+7V¥n .. (4.10)
Y
7s 14T

Fig. 4.2 Shear strain model of wall sheathed with wooden panels

HH O AWER T TORNLFHEIN D,

. (411)
ZZ T,

P KA E (kN)

G : M O AWML S (KN/mm®)

b: HMOAZE (mm)

t: EMOES (mm)

— 7, STHEAMOERICL DBEOCTAKERIL, Fig. 4.3 IZ7RT L9212, mHM O
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i 5 W 3 AT LA T LIe e o fmdrm & —83 5 LIREL T, ANITLD

L W LETOFAMT RV ICkIWEBE ST X Distorted frame
(paral lelogram)
AX—IEEHL, W=IyOBE» LA —%

Nail sli
MR EZE N TV D, p

a—F =0Tz TR AT EICENT D D

L, EEOEAMOTHICH LTI D& o

SEO 4 <4y TR -

(rectangular)

no,
. . : Fig. 4.3 Deformation
VU BE O &7 O 710 D =0 AL s, 1 HRD &5 of frame and nail slip.
W72 %,
heyn 1
Sog = —F——/—— ..(4.12
° 2 Vit a2 (+12)
h
=L, A==2
le

22T, FPUBEOTHUOEAEEZ n K, i ZHDOEOT XY EN%Z 5, RN

BXOELOSARE m K, jEBOHOT OB s, T2 L, 5, 5 EENZHK

DEXoicEREIND,

1 26 — D\?)?
l_OJfﬁﬁ1+F<_n—1> . (412)
L
sj=soﬁ 1422 <—27g:1)> ’ . (4.13)
BEOHEAIWTRVICLVERE IR LT —1T
p=k-8 . (4.14)

TRTOEDOEAW TRV L > THELLNEE Iy
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Iy=%7 k-5
1
=3 kZ(&? +55) ... (4.15)
ERMWEPYWETEABMOTHZECDMICHT) P ORIEE wiL, HEmS 2

hedTnerFAATRSIND,

P h-yy
2

WEIWRFELWZ D, ywe PEOBEBRBELND,

W =

.. (4.16)

4.3.1.2 HOHEEWVWCLYVYEMORESFWMEZRD BET IV
Tuomi DIEINCFES W =GR IIBETH D2, HMOHEE N K& < b LiEdEN

RELBRDZMBEMNRH D, ZTHNIZOWTITIRE THRIET 5, A SVIE, @l - #4f &
A 2R ERE L, (A E U EEE S A2 AT A I ZTE L 72 R O (i #F
DOEEEZKO L HIZ X & Y FHOEEEAIZHL, ZHEioFmo B 2 K
D, E—AL POV ENVICEIDLOEEAEZRD D FIEZRE L, MADET LT
FEWUESTIT b SNTEHEDOH ARG LE L TWDLER, FAKOEZFICKSE, LED
SIEREOLAEICHEMA ST ET VAR LS DRI EL TWVD,

F 9, Fig. 4.4 2737 L O ICEIER S Lt £ COMHRE x,, v, 0¥, i 29T

DEDBLFEZTLTDHLE, TNTAUTOXNTROLND,

XX
Xog = n (417)
XY
= ...(4.18
Yo n ( )
ZZ T,

Xi, Vit i WHODOED x, y FELE
n: §T DA
—F, X, Y OFENETNDOFEDOE—A L b M, M, L[EEEMG 0, 0, OBRIEX, K

DEITH\RLEND,
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e} o
Y| 03y 088 (g 4 ] /
0
(x7,yo7) /
o}
<xOZ‘y2) oy
6 xy
(x6,y6)
8
(x1,y1) xdy® /
0 x
X

Fig. 4.4 shear strain as 0, ,0, and 0y,.

M, =K, - 0,
My=Ky'9y

.. (4.19)

.. (4.20)

ZIT, K Ky BEOTRVAREKEREIZL > TIREDEIERIVETSH 228, F7

TOHEHRFELETNVRE k THLIHEE, HOREIZL > TRELRE L, [, 2z

TUTOXICRTZENTE D,
Ke=k-1I,

K,=k-L,

L = Z(yi —Yo)?
I, = Z(xi — x)?

XV, mMEEOFAM TP LERMA O DBERNELND,

I+ 1,

I +1,

P-H=M,=M, =k

0=k I -6
zIT,

H:BER S, Ly : §TORSI RE— A2 K

4313 BRZTYHMEEET SAEANRET 5HAORAMEEFE
RS b S ORI, (ER SRS CHEATETH Y,

.. (421)

. (4.22)
.. (4.23)

.. (4.24)

..(4.25)

[ 5 L 203 T A D XL

TRWEGAICO YO, AL TWLENEITXTHRLE, T2b05FT XTOE
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%4

op
T

BOME—F X ORBERELWELAETLNFRETE R, L LEEIZEN
WAECTESE, EOTXTOHESMPY —IZHbT 52 Li3E2IC<L, 2o
COMEEIRETHEAM L AL LT HEAGIMMNRET D L&D, T I TARETIE
BT ROBEEAHT 28MEGNRET 2562 EMETH BN ) BED I N A
WA 8 2 HETE 5L, LRMITEDINREZ BT LT,

£, BERAPLTRN#HE TOHMEx, y, 2 KRODICHLD, [Hr DE M HER
HRME—T XL AT L5681, ABETIMEICISCLERTTNSLEL D
e, LUFToXsricxsnd,

% = Z;—p'ip" .. (4.26)
_ XYi'Di
Yo =5 .. (4.27)

I,
pit i FWHEOEBAHL TV D ff
pild, TRVBICHISELEMETSHY, FIAFXBEHEBEEETT LV TEET 563

)

UTFToTERSNLD,

ki'6i (0<61<6u)
| = .. (4.28
Pi {pu (5u < 61’) ( )

ZZT,

ki 0 AREK

S TRV &

put BEAR (RJR)) 7

g, MRT D&
FMELBEARERRT D563, HRIMREFETENT 22, FLFERTELSN

TFIE—T ) BB EREN LB E TN e s,
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— 07, STOTNOBEEBEIC L > TRE DRIV, K,Z KD 5EICE 45 E
DT RVRBUZIS LT BAA ST NME L 25720, Tl XricREND,

Ke = ) Iy = y0)? = (k) - (429)

K, = z ki — x0)% = (kI), ... (4.30)

T, kT i HHOSTOTRUARETH D2, WEH—T X0 EORERNIEMRIE R

BTRINDIGEITIE, R(ITTRVEBORE SICL->TEIT D (7272 LA OfHE

HEIZIFE S b o LT %), FFRBRIZEHICRDN, EEDO=0,+06,Tx L

T, =AY FOHEVEN My =M, Ziil=Tx, Yo, Oy OITPORFFEIC L - TK

WAHZENARETH D, 2Ly, HMEODEAK I P EEEMA 0 ORBEZENIE LN

D,
kD, kD,
P-H=M,=M, = m@-(kl)xy 0 .. (431)
I,
H: BEE S

BB, TEOEFEMAKEOEA DEOT XY EIXILULTOXNLRDLIENTE D,

8; = /51.2,( + 67, ..(4.32)

Six = (Vi — ¥0)bx .. (4.33)

61'3/ = (xi - xo)Gy (434)
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432 EMETHEEAOEANELANMER LM OEEFEORI
4.3.2.1 RBROHH

4.2 T/HRLIZE DS, mMZ M ICETD LA O A B Z TR 8 355
T, EMERVEROEAMAEREHHEETETHD, 22 TE, =747
R— RETH LR OmANEABRERZERT 5L &b, #EMBLO0m
MOMERRT =22 M0T, BMETTOMEOEAWMER EB 2 HEE L, FERIE

LD ZAT O Z LI &k o THEE FIED RS2 MGk L 7,

4.3.2.2 EB
43221 ERABTAEFER

UT AR VI AE R AR C b IR O M & fEIR - 2 72912, Sl L ofgiE Ak % ik
DT D HFERER LTS, FICZ ZHFITES 24mm U EOEDERE VD
ZEICEoT, MAEZEM LUK TOB AR AME VLML Tws, —Jk, K
MOBBFAOB NS, EEMUI 72 &2 FE &3 2 KB AR — K ORI 72 5
DEENTWD, FRIZR—=TFT 4 7 VA= FNIZELTE, BEX 30mm - fhif I X5y
18 # A7 (18N/mm2Ll E) ObD%E 7 U —r~_X—2 30 (GB30) L8iT-> T, KA
AR T o MEE IR L CORMEZHET 2M0MARED BN TRY 82,
JEEREREULEOMERGELND Z ERHERINL TV D 8380

ZZTIZZTIE, B 30mm O/X—F 4 7 VAR — REEED L7z 1820%x2730mm D
IR A2 BRI & L7z (Fig. 4.5), /S—7 4 Z VA — RIX JIS A 5908 (ZHEHL L 7= dh i
IRy 13447, BEEAREKDIMEATOLOTHY, KEMTE2ML TW\D, bl
FMIINT S AT — ZEMERM TH Y, LRI T BT TERALET N9O
1 AT TWD, WM EZBEET 28A 2L, 88T N75 (03.4x75mm) F 72 1E/3—
TAINR—=REHERX (BRRAARANRT =757 2= 78, 042x65mm) Th 5,
A—FoEY HiL, iTHEomEEZX->7- 455 %4 7 (Fig. 4.5. 1) &, EHERL
910 A 7 (FT) ®2HMETH D, #EHII)N0F (GHROIEDEILE I 151,

ZOMIZ 15 I28h, MEEAAE, f@Eed 150mm & L, sBRIEEIIA ST 1
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KF-oTH D,

RERIT S A my R D TEME Lz, MAIZEES) 100kN OEREE >V > ¥ TIT
W, VU U HICEAHT AR 200kN o — REALCHEMEZHBRE Lz, EEHiH O
KT ENLIE A B 1000mm « 3 fiEfE 1/10mm O R T > v g A—2 REMFHT, T
itk DKFEI ALt K OEA A O gh B 7 M AL IT A & 50mm « 23 fF6E 1/200mm
DEL[BEIPLAENFTHIE Lz, R LUINDEREIL BEOEAWMEEMD 1/600,

1/450, 1/300, 1/200, 1/150, 1/100, 1/75, 1/50rad D EA%K 1 BT >TH D,
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30mm Particleboard(with Tongue & Groove)

455 % 1820

N75@150 or vis ¢ 3 x 65mm@150
(only on vertical line)

Beam 105 x 150
Symmetric Mixed-grade
Composite Glulam(E120-F330)

Girder 105%105 ;"

Heterogeneous Grade
Composite Glulam(E95-F315)

Beam 105 x 150

Symmetric Mixed-grade
Composite Glulam(E120-F330)

Beam 105 x 150
Symmetric Mixed-grade

Composite Glulam(E120-F330)| |

Girder 105x 105 4"

Heterogeneous Grade
Composite Glulam(E95-F315)

Beam 105 x 150

Symmetric Mixed-grade
Composite Glulam(E120-F330)

l
B3
455 x 1820 - . 2
Koshikake-Ar i gake
+1-N90
455 % 1820 ' e
4953180 | ] o
[Yp]
// ~
455% 1820 e
455% 1820 3
“Koshikake-Ar i gake
455 %1820 . +1-N90~ | 3
: <
l ]
910 \ 910
1820
Specimen Name : N455 (Nail)
V455 (Vis )
30mm Particleboard(with Tongue & Groove)
910x 1820
N75@150 or vis ¢ 3 x 65mm@150
(only on vertical line)
l : : ]
‘Kosh ikake-Ar igakei ‘ o
+1-N90 ’ 910x 1820 >
///Eﬁiag//» 910x910 2
D
910x 1820 . . =
Koshikake-Ar i gake S
[ +1-N90 :
l ]
910 910
1820
Specimen Name : N910 (Nail)
V910 (Vis )

2730

2730

Fig. 4.5 Specifications of floor diaphragm
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43222 EEED—EEAMKER
RO B E S 2 HEE T ABRICKLEE R8BI O A ESHOME—T D

DR EHG LT —mE AR 21T o 72, RBRITIEL Fig. 4.6 [ZRT, EM-TEIX
50x50x220mm & L, EKRBRKETHRICEM P LWL GRRIFHE 467kg/m’, &
KHE 11.4%) . A ~F1EIE 30x50x200mm & L, ERRBRIZEHLZ O LR LT E v |k
DR — FnBER L (A 654kg/m®, 8.6%), MAMICIZH BN HE 2.5mm O KV
NTHRREHITTHOEF B ELITIE AT LT, M & F4 & ORI ITEED
ELRNWED 0.6mm BBEOX v v 7 2%, BT RIEMMESmE L, WmiE
BE - BRI Y 2R T AR OB LT, RBIXT v v e v TRER B
ZHWTITVY, F&E S0mm -« fERE 1/200mm OELREPTRENL G TT R0 &2 H1E
Ll 7 v A~y REEXMES 2mm, #0&LUMAEREIL 025, 0.5, 0.75, 1, 2,

4mm OIEAFK 1 EFoL Lo, BRERIEISEMAE KT oOTH D,

Side member:Particle board cyclic load
Displacement transducer

o \ 130
<t

Jl_ Main member
(Spruce glulam)

40

200

220

Nail (N75) or
Vis(¢ 3x 65)

Fig. 4.6. Single shear joint test
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43223 N=T 4V ILKR—FDEAHBHEREDRE
A O AW MRS ORI E 5 1E121%, Edgewise Shear 15X Two-Rail Shear ik

SR B DN, ZZTET L— M RARRRIE Nk o THIE L, RB Gk
Fig. 4.7 123 ¢, RBRAKIL, FEREBRK TRICERD HLZ 910x910mm DA — FTH
D, RBRAEEIT 4 KTHD, AT 3 SAEESTMSE 1 iMAmESNEe L, HiE
IZ & > TR 11kgf(108N) DO ffE % 5 2 7=, BN OFHHIE, 3EBRE S REIZ 450mm
WU DM 2 & TITY, 4 BAo > 5o AIZERY AT 725 & 50mm - 5

it BE 1/200mm O BRI HTAR BN FF TH LD OF R AL 2 FHI L 7=,

910
Support Rigid Plate Support
Displacement 7™\
Transducer 450
910
[
¢ Specimen
Load Support Unit:mm

Fig. 4.7 Plate-shear test

4.3.2.3 HRER
43231 @REBAMBBROER

PN AW BR DG 5% Table 4.6 10, W AW E — 2T A M3 L VT4 i vl 4
E7 V& Fig. 48 12 d, B THROMKTF & Fig. 49 10RT, k455 7 A4 7
TIiE 1/15rad 2R BERA L LT o7=, AT EAFEICL T, XKW EN

Table 4.6 Results of racking tests.

P max Py K Pu Ds Pu(0.2/D5) 2/3P max P, =1/150
N455 5.51 3.68 0.80 4.96 0.221 4.49 3.67 3.98
N910 10.30 6.06 2.51 9.04 0.197 9.18 6.87 8.16
V455 9.06 491 0.76 7.75 0.287 5.40 6.04 4.99
V910 11.83 6.15 2.31 9.94 0.256 7.71 7.89 9.04

Legend : Ppax :Maximum load (kN) , Py :Yield load (kN) , KX :Initial
stiffness(kN/rad), P, : Ultimate load (kN) , D : Structural characteristic
factor, P,-1/150 : Load at 1/150rad (kN)
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455 2 A4 7T 1.6 %, 910 A4 7T 1.1 fF& M ELTWD2, WICEEITET LT
726

BRI TR DR F % Fig. 491207, WEERBICERT L&, RO L DILET O
FlEHT N EERWEER TH Y, —HBA— FOMWENRFE O 5l b OO E Ofif
RNCTF 7T NIRRT, BmOWEHERGELNTL, ZhICK L TE LD
HLOE, EAOFEHRITVPACTRRMENRE LoD, BRADMKE /R
F 77U, A= FHEAMOMENR L AL, HBEIHHEDOR W RE - T
W5, HHMOEY HFIZEHLTHET D L, STERROE AT 910 ¥ A 7 TiL 455 ¥
A TR TR RMEITK 2 £, FIHEPEES 3 FoMRA G LN, B AR

TUIXAHIRIE A 3 65 T 2 D3R KM EIT 13 EOMERETH - 72,

Elasto-Plastic Model lasto—Plastic Model

N

Ty

1
50 100
Shear strain(x 1078 rad)

1
50 100
Shear strain(x 1073 rad)

-+ -10
N455 V455
- -15
15T )
. Elasto-Plastic Model
. Elasto-Plastic Model
= . i
= W
< W“Mv——-s,
2
=25
f ! f f !
50 100 50 100

Shear strain(x 10 rad) Shear strain(x 107 rad)

N910 VI10

Fig. 4.8 Load —shear strain curves
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Fig. 4.9 Shear deformation of nailed floor diaphragms.

43232 BEEEO—EAEAMMEREREIUN—T 1 ILR—FOEBAMESFZEH
A OME— T fhif (UL %) % Fig. 4.10 (IR T & & i, 22y

PEE T WIZ K D F-AEfE 2 Table 4.7 2”7, $I{EAROMEREBIZT XTIl &kE T
bhotl-, ZORBRERE, MAKGEORNRL D (HHEMS) BEO®RSE & i
T5&, MHMAMEZIZERACTHLIR, RRWEITESRECH -, ZORKL
LT, KRB TOEMOEE 0.47g/cm’ 25 CHE DD 0.53 I~ TIRWZ &0 b, 4T
DBILM S BRI 34 G TH ozl e BEZHRDM, ZACMA T, EAKRYIEL
M XD EMEMM EDHOF v v TR RLIZZEDRREIEELLLEEZL
ND, ZHIZKRLT, EAMERTIEIZOBRITIFZLEAEREL TV RN, EX
EROM NITET D 2 FRETH 720, WMEBEBII T XTEXADOMEB TH o272
M hNEhrhole, —J, X"=T 47V HK—=—FOFALKMEHEBREITFEYT
145kN/mm® (Z8EH 5.7%) TH Y, BEZEET D & CMME ) TR TRRKR
XVETH -7, THOICHIE L7 30mm EDOH T~ Y& (B 498kg/m’) I
0.54 kN/mm* TH Y, 13 XA FD/8—F 7 LR — K THEAWBEREIC OV T

EMmaie LR 2MEEETLLEZLOND,
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1 — observed — observed
~ 3L —— average __ —— average
= =
= =
ae) T he)
© <
22+ S

1 1
1 Nai | Screw
0 10 20 30 30
Slip(mm) Slip (mm)

Fig. 4.10. Load —slip curves of single shear joints

Table 4.7 Results of Shear tests of joints.

n Pmax Py K Pu H
Ave. CV. Ave. CV. Ave. CV. Ave. CV. Ave. CV.
Nail 6 120 0.07 067 0.08 1.18 0.15 1.08 0.06 259 0.31
Screw 6 275 006 128 0.12 048 0.16 243 0.08 2.7 0.13

Legend : Puax , P, Pu : See Table 4.6.
K : Initial stiffness(kN/mm), ux : Ductility factor.

4.3.2.4 KEEOEAMEHEROHE
43241 EH X

42 TRLEE DI, @M ABRICETITS Lot oW MR oHiE i,
NETHE L OGN - EBROBHF RS TS ¥ 0 2055 Tuomi 5 i3,
2 —F DT T ORI T D AR L, STELE 2N 5 20 B A 238 AT
BB HIEE LTHREL TS, LL, AEOL I ICRAEDOZ M &4
B LTV 2B AR EM OB RICOBETBIT R TS 2 Enb, 2 ORENE
HAFEENE I DIIZOWTITRIENS KL E L 72D, £ Z T Tuomi OEIZ L DT & &
i, STRBAYE TR THETRENEL LT B Th 2 AT 28
O CVICES BT EIT, MEOHEEM L EREL OB EITo, 2k, &

EOEALWOT B y FEM OEALKOTH (y) LEEAMOTNDICL DM OE
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ATOT B () EExERGDLELL D E LT,
43242 EMDOEEZEELE-HEERX

R ERIT Mo EM LA & D R B O TO LD TH D, Fig. 4.11
DEIICEEOEM P ORI NDEEICOVTIE, EFTHFMICBT2&EOEA
WrERANRE LWERELT, AIfioRICESWTEEM T LIZRkDZEAW %

DT X328, @Fodillpe LY,

p= X Pih;
X h

455 XA 7 TliE, 6 L bRIUEIMORICEERETHLZ D, PliET T P

.. (4.35)

ELT—ETHD, LEEr-T,
P=p ..(4.36)
—7 910 Z A 7 TIX, MEPBEIZOWTIZLELAREAEZRDO T P=2Pa, F2 LT
HoREbRICAEKETHLIZ NG =P THD, LB T, 2FoFAW X

UToXric£Sn D,

2(P, + P
p= (1 ZA)

3 . (437)
= 1 Z P
[ < 1
< 2 7
I I - - —
s|s 3 g Py P |7
= 4 T 2A 2B
< 5 7 7
{ —_— By 3
< 6 2
J B | b | b
B
455 type 910 type

Fig. 4.11 Arrangement of particleboard
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43243 HEHER
432431 B—EMTOHAHXE Tuomi A D LEEK

$T D — [ AWk BRAE B 2 D TR AR & Tuomi IS EES VTR D 72 2 —F —47
DFRY &5, T FGand = 8,/ 5.8 X CHEM OEAW ) p%& 3FEEOKR— K
PA X LI Table 4.8 (2" T, RBMANXTITEEOEATIZHENT Y TFm iz
T H®, T2 T 1/150rad FFIZDOW TR LT, FHREOME, AaRicks 4+

1AL Tuomi ME T 2% G LV b RDFMICT7 FLTEY, TOET
910x910mm Db DR b > & b RENoTe, £loa—F —§ DTV &L Tuomi D
E )N S VA, RETOT Y EBEORFIL Tuomi RDIFEHI D KRKEL, ZOHFRLT
EHAA THT 2 L Tuomi X TOHEMOFEAM ) p Il KICHE SN Z LD,
ZOBAUMDOEITT RO FROENRKREIWVIZEEINL TEHBY, E7 Fig. 4.12 IR

T EOITEMEIRA~DBATICHE N RE 2D,

ZOZEND, FTRANNELS ETFTTHETRWEASIE, Tuomi ORGEIC K DHEE S

I AWHERE 2B RICFHEM T 25608025 2 EBNHALNE R o7,

Table 4.8 Comparison of values calculated by Kamiya’s theory and
Tuomi’s theory at 1/150rad.

455x1820mm 910x1820mm 910x910mm
6c tand p 6c tand p 6. tand p
Kamiya 1.46 0.159 3.29 2.75 0.246 5.75 2.36  0.347 3.43
Tuomi 1.46  0.250 3.33 2.68 0.500 6.00 2.12  1.000 4.02

Legend : d. : slip of corner nail (mm), 6 : slip direction of corner nail, p:
load of single particle board(kN)

0

0

[

455 x 1820mm 910 x 1820mm 1 910 x 910mm
3 g Tuomi E
5 Tuomi 5 Kamiya 5+ Tuomi
iy Il /\L
T Kamiya
«—1/150rad «—1/150rad : «—1/150rad
o e e L

Shear strain(x10_3rad) Shear strain(x10_3rad) Shear strain(x10_3rad)

Fig. 4.12 Simulated load —strain curves of single particleboards
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AR E W CTHEE L 72 R 1 2o — 24 dhik 2 2 3E & OF 8 C Fig. 4.13

(2R d . F72 Tuomi U2 K 2 HEEHI#R G [F X PR TR, N455 1250 TR
FBEISHENARETHY, £72 NI IZOWVWTHHRAMENCRESHREINZD
OOEMIFBBhA—H L, EREDIZIDOXLKEIWMEME o7l & L
T, BEAWMERTIIA— FE@M & OFEBEEL PR L2 H OO FEKRIER TIIHER LY
NiphotzZ &, BXOR— NETOHEMMICED2BEBEOBERET NS,

—J, ERAZHAWESEIIEO5E L0 bHEERKEIZEKS, FIZ V10 I3HE KM EH
DEBRMEAHEEMZ KE S FEI> Tz, ZOHMLE L THEAEO X O A E
WET DRI F T T7 0 MRAR— ROBUNNELBELLELZERETOND,

THEEAMEBR CIEA — FOmER 4 30mm &+ HREAE L o7 olTx L
FERABRAETIX 20mm BRE LRI TWRL 7O Th D, HiEHAREmM
DHFR~— U ITTERD 6 HHAEHY EOWE BRH DM, ERERITZ ORM 2
RBLTWVWL 500, EXOEEITRAKMENRFEOH IV EREWVWED, KK
RY—VUNERINDEZERZOND,

M OIRY H TS 5 &, 455 X A 71 910 # A SR TH AWK T3
LT ENFHENOHALNTRY, ERFERL D L TWD, SIRAZITIZIERLT
THHICHHEDL FHRARMEOHTIEIL 6 FILLT Lo TEY, 455 Z 14 73R E
EAEE O EAFOND OO0, MEMIZIZZEAIFEEDRRITBBHMI ATV RN,
BBy NREOERITED 2FEIT, FHRICED L 1/150rad FF T 2% L FTHDH Z &
Mo, HMEOEBHEEIZE ELIICRAEGHOEAMER N XN THDLLEEZD

b,
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Fig. 4.13 Observed and estimated load —shear strain curves
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433 (IEEPEAMOBANEENMEEORAHBEICRITFTHE
WM T DA O AR, $ToE y FROERE, ST#EGMERIE T TR mM

BEOFAWEREGEEL RIS, T T, 42 TRLEJNOHEEGWIZ XY EHH OE
KR 2RO DERGFICHESE, $TE y FREM OE VMR L ZE L5 E
ICHEMETIT O m O T ABMERICENTETEZEEZKIETONITONTY I 2 b —
arEEmLE,

XfG L L2 JJBEIX Fig. 4.14 12789 L 9 72 900x2700mm DET /L TH Y, 11X+
BEH ORI >b D& Lz, $E v FIE 300, 150, 100, 50mm & L, [f@itf L #7482
BEENAHRTIMEORGEZEA ST, YIalb—varob b RbilES
HOME—FT <0 dh# (Fig. 4.15) 12X, $7% CN50 (EA 2.87mm, £ & 50mm),
BB %2 Omm $HEEM SR, EME2z= Y~V e LERBRT — 22 H i,

—J5, BEM O ARG GI1X, BHEOARDIEE LT 500 (N/mm?), 431l
ThHrLAEEREL THEIRER, HiLicko THIENME T LZEAOME LT 250

(N/mm?) % % 7E L 7=,

Horizontal Load 2.0 ¢
R ——— ] Load
(kN)
Plywood 1.5+
< 1.0
S Nai | ——
5 0.5+
i j = Wood
\ ] —t—t—t—1
0 10 20 30
900 Slip (mm)
Fig. 4.14 Specification Fig. 4.15 Shearing test of nailed joint
of sheath wall and observed load-slip curve

76



AR ORER%Z Fig. 4.16 137, $TE Y FT2/NEL T2 (Z5FAHEHOT) 2 &
WEoTRLEEATOMENRELS RLIEMITHALNTH LD, Y FHRKRE
WHEDTIE G OEICEZ2EN T EALEROONRVDIZH LT, By TFn/ha i
HIZONTENPRKRELSR->TND, ThiX, EvyTIFRREVWEEIL, BEOo®AWE
FBDIZEAEPEHEGMOERBIZEDOLNTVWDN, v Fa/hEL 35 (TR
EERLT) JEICEoT, IEAROEDLEEN/NEL R, T OSMEM O AR
ERNREDDEEGNRELRDEDOTHD, BEMGEELHE LR % Table 4.9 1277
o T > F 8 100mm Pl EOH AT G AL LT 6 BERG R ER T d D KRt /)
FEM Lo DICBERR LB L holodd, 18y F 50mm OHH O,

BERF RPLER F 25 1/150rad OMEEICBAT L2, G MNMET L2856 DR RIX

KFLTW,
407 . - .
%l?l\?)d 1 Nail pitch@300mm @150mm @ 100mm oo @50mm
30+ G=500
G=250
20t
10+
0- 0.05 0.10 0- 0. 05 0.10 0 0.05 0.10 0 0.05 0.10
Shear strain (rad) Shear strain (rad) Shear strain (rad) Shear strain (rad)

Fig. 4.16 calculated Load-Shear strain curves.
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Table 4.9 Simulated racking performance of shear wall.

Shear modulus of
Nail pitch elasticity of
wooden-panel

Maximum  Yield  Ultimate Maximum Strength at ~ Multiplier of
strength  strength  strength  strength x2/3 1/150rad shear wall

(mm) (N/mm’) (&kN) (KN) (kN) (KN) (kN)
o 43 1.89 3.33 2.88 2.47 1.07
300 500 43 1.89 3.11 2.88 2.39 1.07
250 43 1.89 2.94 2.88 2.31 1.07
0o 8.6 3.76 6.60 5.73 4.89 2.13
150 500 8.6 3.76 5.81 5.73 4.58 2.13
250 8.6 3.76 5.27 5.73 4.29 2.13
©o 12.9 5.62 9.89 8.57 7.32 3.19
100 500 12.9 5.62 8.27 8.57 6.64 3.19
250 12.9 5.63 7.30 8.57 6.02 3.19
0o 25.7 11.24 19.76 17.14 14.63 6.37
50 500 25.7 11.24 14.58 17.14 12.03 6.37
250 25.7 11.24 12.24 17.14 9.41 5.33
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43.4 EPLIEFNEHETHT SBEEOLAFREREICRIEZTZE
4.3.4.1 BAEER—BRIEHRLEZES

BRI Ko TEEAEHOE MRS HE A TR TLESGZ2MEL T,
R oOEAMEEEZBOHETE 21T > 72, Fig. 41712 R"T X 912, BHIZ X » TE#A
HOMRAEERFDO0.5, 0333F IR FLAZEIREL, ME—FT X0 iifzeyYhmic
0.5, 0333 U7MEREICR D EIRE LT, TNHDRE—FT 0 iz AT, A/l
TR LM IBEDALEED 9 BT E » F50mmD B4 12 2 TRHE L 72 4% 3 % Fig.
4.18% L U'Table 4.101277" 7, TNEH D LM OWBED i E — B AMMBENZDOEE O
WHRTTUA~BE L TEBY, BRMABIPEFERGERISCTERTLTWD,
DX, FIEAHMOMEREOLIT, FTREICED LT, BEREKOMEREIZEERD
WCEBERTITT ZENERTE D,

Lo T, RICETHEE D 2R T —RRICHERIK T Lc%a%, HmowE A BT

RRLIESDOMUERKTLRCERTERTI2LEAbND,

2.0 40 1
Load Load
(kN) (kN)

1.5+ 30+

1.0 20+

0.51 10

0 0.05  0.10

0
Slip (mm) Shear strain (rad)
Fig. 4.17 Load-slip curves of Fig. 4.18 Load-shear strain
nailed joints. curves of shear walls nailed joints.
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Table.4.10 Racking performance of shear walls.

. Maximum . Maximum Strength at ~ Multiplier of
t Yield st h
rei;lfi;on strength teld strengt strength x2/3 1/150rad shear wall
(kN) (kN) (kN) (kN)

control  20.60 (1.00)  8.99 (1.00) 13.71 (1.00)  11.70 (1.00)  5.10 (1.00)
0.5 10.30 (0.50)  4.50 (0.50)  6.86 (0.50)  5.85(0.50)  2.55 (0.50)
0.333 6.87 (0.33)  3.00 (0.33)  4.57(0.33)  3.90(0.33)  1.70 (0.33)

Note: each value in parenthesis is ratio to value of control.

4.3.4.2 BAEADO—HWIEMWLILBRELZES
ATEClX, MRS —RRICER LERaE2REL TR 2T 71208, EBEORH

EYTIIME 2 RIS 2 8 13B 28, —RITTEAESHME TORF 28
BEINDZENREZV, £ T 423 TR LULEMBITFEZHWT, ®mHED B
SHINCEMBINE L ZBAEOMIMETICOWTRR 21T 72, 7272 LEESEEM o
BEEILE A EMER LI EE EE L CRIT 21T o 72,

EMBHIENET TR EERbDEa L b —LE LT, HIEBRECEELAD
ZLLR D 5 BPERRE LT,

LAL s EREMICHT e B A E R Sk

LAL 2 R ORI O TRl 30ecm 28951

LoUL 30 BB OSSR Ay O FE O TRl 60em 234k

LAL 4 R KO A O M 60cm 73 HE L)

LUL 5 EEMEB X OWEAERO 90cm 73 # %)

KI5 L LTt J)BE D kR % Fig. 4.19 1T,
V3alb—=va VICHWIEEAMOME -~ BOMKIE, H 3 FTHEMmL
EBRTHONTET -2 HWE, eSS oW TIEary br— A TO

7 —4 (Pmax=1.43, Py=0.73kN) %, S L-#EESHIZO VT, A4V XT X7 T
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Fig. 4.19 Specification of shear wall model.
90 HMEF & ¥ /-4 D7 —4% (Pmax=0.40, Py=0.23) % T, Fig. 4.20 2779 &
972, Imm £ TIE 0.lmm %A, 5Smm £ THE Imm %A, Fi LB Smm 4 A CTHERL
LBz i, S OICEmRET LSRR KbhliHaico
WTIE, T2 T ER TRV EDE LT 2tEdT-,
¥, T2 CIEMEEOEAWERENEEFIC B AT o 72,
VIialb—va UFiR%E Fig. 421 IR, BT T AKX o TR
U 7= BRI /1% % Table 4.11 127”87, Fig. 421 2 /125 L, BEHMELL 2D I2HEAT,

M CATE A T LR om i3/ S < 25 HmA R Tlhvd, EmEEE LT

2+ 2
Load control Load degraded
kN) + (kN)
1+ 1
0 100 0 30 0 10 20 30
Slip (mm) Slip (mm)

Fig. 4.20 Load-Slip curves of nailed joint with plywood.
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Level 1
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=
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S
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n 5
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Shear strain (x103rad)

Fig. 4.21 Simulated load-shear strain curves
DFAETH LEMERGIE T T 2MMARO 5N, REBEMSRITIVWTNE Py IT
KXoTwRwESINL TV,

F 72, AN 1/30rad B O A H L O N E & Sk O 8T O EFEZE T & % Fig. 4.22 12
AT, ZOXIIE, EEESENENTLZEICL T, EEFLIT EAICBEEIT S
LI, FTOTARY BT TMOIEI DREL RDLBADMHER SN,

FETMmPVEEDSG G LT 5 L, LEMOESEOMME - Wt 7T 25 B 2K o

PEREIC MIT I 52 8E, WMEBEL D SN VEEDIZ I N REWVWEEZLND,

Table 4.11 Result of simulation

P imax Py K Pu Ds  Pu(02/Ds) 23Pwmx P,-1150 N R

Control 1390  7.00 217 1210 0259 9.34 927 850 392 1.00
1 1250 640 217 1100 0243 9.05 8.33 790 359 091

2 1120 590 2.12 990 0231 8.57 7.47 740 331 084

Degraded =37 3 5.00 1.90 830 0218 7.61 6.20 640 280 0.71
level =990 5.00 1.58 860 0271 6.35 6.60 610 280 071
5 750 3.80 1.16 6.60 0249 530 5.00 450 213 054

Prax : Maximum strength (kN), Py : Yield strength (kN), K : Initial stiffness
(kN/rad), P, : Ultimate strength (kN), D, : Structural factor (=1/\/2u—1), u:
Plasticity factor, P,=j/1s0 : strength at 1/150rad (kN), N : Shear wall multiplier, R :
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Fig. 4.22 Center position of rotation and slip of corner nails at 1/30rad.
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O [ B R0 T B2 6 5 0 & AW PEBE F 72 (TR BT AR O 1 N AT A2 2 T2 A o
TAMERFEGHO Y I 2L —va Y EITo R, — B0 CIEIARE M E O
N ABIRIE D ZLIC L > TIRENIZ EBEOERMERITEELZ T, g8 v F
RETHEGEHOE AW DIZ ) BRESBEELZ RITT LW MITHRBHE LN,
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ERIFETNERFT L2012, 2 BERETAEEEOET VST v EaXRIC, BEEGR
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FTLELGEOERAFMOIMM AT 72, FEERHNBEREEO LS ITMESEHREZmD T
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53 BRSHEICKHAVHIEE
5.3.1 HMEICHITIVNERS
2 BEEETLLT, FE~IRMFE 500m2 UL T OAREFEE TIix, @EEUEEEITS 46 &IC

Ko, BMEFHRELPEINLIMG RERMAELZITI Z LI o THRFTT DI LR
Thd, HENIIHT 2 LEEEET, REMEIREZRLC TROLNDDN, £ OHRE
TR OBEHCHY T DM, S OITEBREAENPEVWICS L TED bR TN D,
L LTS CIHEEMEICI2E VM LAR VWD, SFHM CITEERICHI - -
P CREENHERES N TS EIEF VAT 9,

Tk LT, HeEETIEICBE L CIEE ER@BE SR DIC LY, 2EXIEToRESR
N (EEREESE 1m DN) SENCED LR TRBY, EEMELZSES
T2 (I OB R TR UEE L S L), F72FR 11 FIChEfT S hiz TE
EO AR OREFICET LML % (BT, &MiglE) OMEERRTYH, HMEME
MWERESNT VWD, ShEEOMERERTRIIFEEOEMEELZERTRLTRBY, HELE
BT HRRER OO Bl ESRICOWTIE, WHEIRAOEEER L - BED ko ME§E
I L TR 1~3 DRESNTVND, T2 THM 1 ITBEEELE LV, Sk 213
Z D 1.25 £, Fh 31X 1.5 EDA LMK L THRIFSN TN L DOREET D,
BREEYEREE OTHLELTIMEEEIXLMMIEOMESHK 2 LS TnD, &5
F CTIZ Table 5.1 ITHEEZERICIGLTEER T EOMNEREEZRD DO OB ERT,

U EOBREZES, ZOLEOELZLZTTOLLOIC, ETHEEMENZE SN T

Table 5.1 Required shear wall length for seismic force (cm/m?)

little snow fall region heavy snow fall region
specification of roof orade 2 | grade 2 grade 2 grade 3
Im 2m Im 2m
light 45xK xZ | 54K xZ | (45xK;+16)Z | (45xK;+32) Z | (54xK,+20) Z | (54xK;+39)Z
1st floor of 2-story
heavy 58K xZ | 69xK xZ | (58xK;+16)Z | (58xK;+32)Z | (69xK;+20)Z | (69xK;+39)Z
light 18xKoxZ | 22xKoxZ 34xK,xZ 50xK,xZ 41xKoxZ 60xK,xZ
2nd floor of 2-story
heavy 25xK,%xZ | 30xK,xZ 41xK,xZ STxKoxZ 50xK,xZ 69xKoxZ

Ki=0.4+0.6Rs , K;=1.3+007/R¢ , R/=2nd floor area/lst floor area,
Z: coefficient of regional difference for earthquake (Sapporo 0.9, Aasahikawa 0.8)
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WD HEE DT RS R 2, 3 K OVERK 2 ICkHET 5 M ERE (R % 1.25 TRT 52 &
ICE-T, BEMOEBEEL NVICHY T 5%/ 1 COLBERERBREAMRE S S L L
BT, BEHROMLERERGRE L L X OWEE THES /R TR STV 25 0 ELEE 5
R L D EITo T, LEBEBRKZEHT OBORMEE LT, #IEFEEE 0.9
(FL#R), BROEETEE VAR E L TRE L, — Ml KOS (S &

X1, 1.5, 2m) Z & OFHEFE R % Table 5.2 IZ7~77,

Table 5.2 Comparison of multiplier for floor area against to seismic
force (for light weight roof).

multiplier for floor area against to earthquake
region grade two-story
one-story
Ist floor 2nd floor

HQAA grade 3 19.8 49.5 27.1

U 2 16.2 40.5 22.2

general region " 1 13.0 324 17.8
2x4 11 29 15
BSA 11 29 15

HQAA grade 3 36.9 66.6 50.6

heavy snow fall U 2 30.6 54.9 41.9

region (1m) " 1 24.5 43.9 335
2x4 25 43 33

HQAA grade 3 45.5 75.2 62.3

heavy snow fall n 2 37.8 62.1 51.8

region (1.5m) " 1 30.2 49.7 41.4
2x4 32 50 42

HQAA grade 3 54.0 83.7 74.0

heavy snow fall Z 2 45.0 69.3 61.7
region (2m) U 1 36.0 55.4 49.3
2x4 39 57 51

Note:
HQAA : Housing Quality Assurance Act.
2X4 : Notification of Ministry of Land, Infrastructure, Transport and

Tourism about for two-by-four construction.
BSA : Building Standards Act.
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Table 5.3 Required shear wall length for seismic force.

floor area
grade floor  multiplier ) cm to meter shear wall length

(m") (m)
1st floor 47.4 27.5
2nd floor 38.3 222
1st floor 59.2 y 5797 8 0.01 _ 34.3
2nd floor 47.8 27.7
1st floor 71.7 41.6
2nd floor 57.6 33.4
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Fig. 5.2 Projective area

Table 5.3 Required shear wall length for wind force.

arade direction floor area multiplier cm to meter required wall length
(m’) (em/m’) (m/m’) (m)
X 2nd 14.68 = 7.34
| Ist 31.88 50 0.01 = 15.94
v 2nd 31.93 = 15.97
Ist 56.51 = 28.26
% 2nd 14.68 = 8.81
5 Ist 31.88 60 0.01 = 19.13
v 2nd 31.93 = 19.16
Ist 56.51 = 33.91
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Table 5.4 Specification of shear wall and shear wall multiplier.

wall board nailing specification shear wall multiplier
plywood (t=9mm, single face) N50@150 to column, stud and beam 2.5 total
outer wall . GNF40 or GNC40@ 150 to culumn
=12. ’ . 35
gypsum board (t=12.5mm, single face) stud and beam 1.0
inner wall |gypsum board (t=12.5mm, double face) same as above 2.0 2.0
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Fig. 5.3 Placement of shear walls for HQAA grade 1.

Legend : =——: 3.5 of shear wall multiplier, : 2.0
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Table 5.5 Existing shear wall length.

direction floor multiplier length
3.5 x 1092 m = 382 m
2nd floor 2.0 x 546 m = 109 m
% total of shear wall length  49.1 m
35 x 910 m = 319 m
2.0 x 546 m = 109 m
Ist floor

total of shear wall length 42.8 m
3.5 x 728 m = 255 m
2nd floor 2.0 x 728 m = 146 m
v total of shear wall length  40.0 m
35 x 728 m = 255 m

2. 2. = .
Ist floor 0 * Bom 55 m
total of shear wall length 309 m

Table 5.6 Comparison of existing shear wall length and required shear
wall length of each grade.

existing shear

grade 1 grade 2 grade 3
1l length
direction floor 0 engt - - -
(m) required shear - doement required shear . deement required shear - doement
wall length(m) Juce wall length(m) Juce wall length(m) Jueg
) 49.1 earth.quake 22.2 OK 27.7 OK 334 OK
X wind 7.3 8.8 -
| 08 earth.quake 27.5 OK 34.3 OK 41.6 OK
wind 15.9 19.1 -
) 40.0 earthf]uake 22.2 OK 27.7 OK 334 OK
v wind 16.0 19.2 -
| 0.9 earth.quake 27.5 OK 343 NG 41.6 NG
wind 28.3 33.9 -

HETRENEZLIE, KREFALT T VIIMMBEOSR 1 2WE+T525, 1B Y
HHOBEREREDZDER 2 ICIEESRWHERES L THIHEF SN TND Z &2V
e,
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RKOOLNTWDPEHREBCLEM RO, MENRFMTIETHL THYEE] b
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Table 5.7 Required shear wall length by four-division method

o floor area multiplier cm to meter required shea wall length
direction | floor | end part ) ) )
(m°) (cm/m’) (m/m") (m)
) north s1.de 14.49 X 1807 N 0.01 = 5.55
X south side 14.49 X = 5.55
rth si 14.4 = .8
p |porthside) 1849 X a0 L o 6.87
south side 14.49 X = 6.87
) west s‘1de 14.49 X 1807 N 0.01 = 5.55
v east side 14.49 X = 5.55
i 14.4 = X
1 west s‘1de 9 X 4738 N 0.01 6.87
east side 14.49 X = 6.87

Table 5.8 Existing shear wall length calculated by four-division

method.

direction | floor [ end part | multiplier length shear wall length
3.5 x 364 m = 12.7 m
north side 2.0 x 09 m = 1.8 m
) total of existing shear wall length 14.6 m
3.5 x 364 m = 12.7 m
south side 2.0 x 09 m = 1.8 m
X total of existing shear wall length 14.6 m
3.5 x 364 m = 12.7 m
north side 2.0 x 09 m = 1.8 m
| total of existing shear wall length 14.6 m
3.5 x 36 m = 12.7 m
south side 2.0 x 09 m = 1.8 m
total of existing shear wall length 14.6 m
3.5 x 36 m = 12.7 m
west side 2.0 x 09 m = 1.8 m
) total of existing shear wall length 14.6 m
3.5 x 364 m = 12.7 m
east side 2.0 x 09 m = 1.8 m
v total of existing shear wall length 14.6 m
3.5 x 364 m = 12.7 m
west side 2.0 x 09 m = 1.8 m
1 total of existing shear wall length 14.6 m
3.5 x 36 m = 12.7 m
east side 2.0 x 09 m = 1.8 m
total of existing shear wall length 14.6 m
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Table 5.9 Fill rate of shear wall length of four-division method.

existing shear wall required shear wall fill rate judgement
direction | floor | end part length length
(m) (m)
5 north side 14.56 + 5.55 = 263 > 1.0 (OK.)
< south side 15.93 - 5.55 = 287 > 1.0 (OK.)
| | north side 19.11 - 6.87 = 278 > 1.0 (0K
south side 12.74 + 6.87 = 186 > 1.0 (0.K.)
) west side 12.74 + 5.55 = 230 > 1.0 (0.K.)
v east side 12.74 + 5.55 = 230 > 1.0 (0.K.)
1 west side 12.74 + 6.87 = 186 > 1.0 (0.K.)
cast side 12.74 + 6.87 = 186 > 1.0 (0.K.)
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Table 5.10 Eccentricity of shear wall placement.

L e Kr Fe R. )
direction floor ) judgement
(cm)  (kN-cm)  (cm) )

< 2 248  1.71E+07 422 0.02 < 0.3 (OK)

1 -10.7  1.66E+07 445 0.12 < 0.3 (OK)

v 2 9.3 1.71E+07 467 0.05 < 03 (0K)

1 51.3 1.66E-+07 523 0.02 < 03 (0OK)

INnED, WLORIZEBNTHEELZMETHZ ENMERINT,

544 HHEBENZESIHOSRENDDOIREE

FEBREEE S o5 & 1%, NEFHEICESES U TO X ) ICFR S5 100,

T

T=NXHX1.96 ..(5.10)
I,
T:5l%x7 (kN), N: N1, H: 4%BEORS (m), 1.96: N EIZIST 5 H
R &Y Of%% (kN/m)
TRAETOHEELIZ2METO 2B OO NEIZUTOXNTIHEEND,
NZA1xBl-L .. (5.11)
I,
Al : Wl OEERF R D &
Bl: FoEMIc L2z (MIFRERL) OMFEE2ERIHRET, HEBOAIZEW
TIL 0.8, ZOMDIEIZIENTIL 0.5 &7 5
L:EMEICLIHSZAOHRZRITMRET, HBOIEIZB W TIE 0.4, Z O
DIEIZBNTIZ0.6 LT 5
QHERTCO 1IHEOHED NEIZLLTOXTHEIND,
NZ=A1xBl1+A2xB2-L . (5.12)
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Table 5.11 Multiplying factor of column base joint.

column position

column of upper floor

maximum shear wall

multiplier of attatched the

column
floor ) outside comer: O Al(x) Al(y) Bl L A2(x) A2y B2 N(x) N() N
X Y outside comer: O the others: X X direction Y direction
the others: X
no clolumn: -
0 0 o 3.5 3.5 35 35 0.8 0.4 0 0 0 24 24 24
1 0 X 3.5 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
3 0 X 3.5 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
5 0 X 3.5 2.0 0 2 0.5 0.6 0 0 0 -0.6 0.4 0.4
6 0 X 3.5 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
9 0 X 0.0 0.0 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
10 0 o 0.0 3.5 0 35 0.8 0.4 0 0 0 -0.4 2.4 2.4
10 1 X 0.0 35 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
8 1 X 0.0 0.0 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
0 2 X 0.0 35 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
0 3 X 0.0 3.5 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
3 3 X 0.0 0.0 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
5 3 X 0.0 2.0 0 2 0.5 0.6 0 0 0 -0.6 0.4 0.4
10 3 X 0.0 3.5 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
0 4 X 0.0 35 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
2nd floo
3 4 X 0.0 2.0 0 2 0.5 0.6 0 0 0 -0.6 0.4 0.4
5 4 X 0.0 0.0 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
10 4 X 0.0 35 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
5 5 X 0.0 2.0 0 2 0.5 0.6 0 0 0 -0.6 0.4 0.4
10 5 X 0.0 3.5 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
0 6 X 0.0 3.5 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
10 6 X 0.0 3.5 0 35 0.5 0.6 0 0 0 -0.6 1.15 1.15
0 7 o 0.0 3.5 0 35 0.8 0.4 0 0 0 -0.4 24 24
1 7 X 0.0 0.0 0 0 0.5 0.6 0 0 0 -0.6 -0.6 -0.6
2 7 X 35 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
3 7 X 35 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
5 7 X 35 2.0 35 2 0.5 0.6 0 0 0 1.15 0.4 1.15
7 7 X 35 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
9 7 X 3.5 0.0 35 0 0.5 0.6 0 0 0 1.15 -0.6 1.15
10 7 o 3.5 3.5 35 35 0.8 04 0 0 0 24 24 24
0 0 o o 3.5 3.5 35 35 0.8 1.0 35 35 0.8 4.6 4.6 4.6
1 0 X X 3.5 0.0 35 0 0.5 1.6 35 0 0.5 1.9 -1.6 1.9
3 0 X X 3.5 2.0 35 2 0.5 1.6 35 0 0.5 1.9 -0.6 1.9
5 0 X X 35 0.0 35 0 0.5 1.6 0 2 0.5 0.15 -0.6 0.15
6 0 X X 35 0.0 35 0 0.5 1.6 35 0 0.5 1.9 -1.6 1.9
10 0 o <] 35 35 35 35 0.8 1.0 0 35 0.8 1.8 4.6 4.6
0 1 X - 0.0 35 0 35 0.5 1.6 0 0 0 -1.6 0.15 0.15
3 1 X - 0.0 2.0 0 2 0.5 1.6 0 0 0 -1.6 -0.6 -0.6
0 2 X X 0.0 3.5 0 35 0.5 1.6 0 35 0.5 -1.6 1.9 1.9
0 3 X X 2.0 3.5 2 0 0.5 1.6 0 0 0.5 -0.6 -1.6 -0.6
2 3 X - 2.0 0.0 2 0 0.5 1.6 0 0 0 -0.6 -1.6 -0.6
10 3 X X 0.0 3.5 0 35 0.5 1.6 0 35 0.5 -1.6 1.9 1.9
0 4 X X 0.0 35 0 35 0.5 1.6 0 35 0.5 -1.6 1.9 1.9
3 4 X X 2.0 0.0 2 0 0.5 1.6 0 2 0.5 -0.6 -0.6 -0.6
1st floor

6 4 X - 2.0 0.0 2 0 0.5 1.6 0 0 0 -0.6 -1.6 -0.6
7 4 X 2.0 0.0 2 0 0.5 1.6 0 0 0 -0.6 -1.6 -0.6
9 4 X - 2.0 0.0 2 0 0.5 1.6 0 0 0 -0.6 -1.6 -0.6
3 5 X - 0.0 0.0 0 0 0.5 1.6 0 0 0 -1.6 -1.6 -1.6
5 5 X X 0.0 2.0 0 2 0.5 1.6 0 2 0.5 -1.6 0.4 0.4
10 5 X X 0.0 3.5 0 35 0.5 1.6 0 35 0.5 -1.6 1.9 1.9
10 6 X X 0.0 3.5 0 35 0.5 1.6 0 35 0.5 -1.6 1.9 1.9
0 7 o o 35 35 35 35 0.8 1.0 0 35 0.8 1.8 4.6 4.6
2 7 X - 35 0.0 35 0 0.5 1.6 0 0 0 0.15 -1.6 0.15
5 7 X - 35 2.0 35 2 0.5 1.6 0 0 0 0.15 -0.6 0.15
7 7 X - 35 0.0 35 0 0.5 1.6 0 0 0 0.15 -1.6 0.15
8 7 X - 35 0.0 35 0 0.5 1.6 0 0 0 0.15 -1.6 0.15
9 7 X - 3.5 0.0 35 0 0.5 1.6 0 0 0 0.15 -1.6 0.15
10 7 [} - 3.5 3.5 35 35 0.8 1.0 0 0 0 1.8 1.8 1.8
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Table 5.12 Specification of column base joint for N value

N value necessary strength (kN) specification of joint
~0.0 0.0 short tenon or Kasugai staple
~0.65 3.4 long tenon with Komisen pin or corner plate(CP-L)
~1.0 5.1 corner plate(CP-T) or V-shape plate(VP)
~1.4 7.5 strap bolt or strip plate(without screw-nail)
~1.6 8.5 strap bolt or strip plate(with screw-nail)
~1.8 10.0 hold-down connector(HD-B10 or S-HD10)
~2.8 15.0 Z (HD-B15 or S-HD15)
~3.7 20.0 4 (HD-B20 or S-HD20)
~4.7 25.0 I (HD-B25 or S-HD25)
~5.6 30.0 4 (HD-B15 or S-HD15) x2
5.6~ Nx5.3
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Fig. 5.4 Degraded place and corresponding shear walls.
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Table 5.13 Verification of fill rate of shear wall length.

direction floor [ demanded wall lengh existing shear wall length
control @ ®@
49.14 49.14 49.14
2nd floor 22.19 fill rate 2.21 2.21 2.21
X judgement OK OK OK
42.77 37.54 33.56
1st floor 27.46 fill rate 1.56 1.37 1.22
judgement OK OK OK
40.04 40.04 40.04
2nd floor 22.19 fill rate 1.80 1.80 1.80
v judgement OK OK OK
30.94 24.57 21.39
1st floor 27.46 fill rate 1.13 0.89 0.78
judgement OK NG NG
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Table 5.14 Verification of shear wall placement by four-division

direction floor end part required wall existing wall length
length control degraded level © degraded level @
14.56 | 14.56 14.56
north 5.55 fill rate 2.63 2.63 2.63
2nd floor judgement | OK OK OK
15.93 | 15.93 15.93
southern 5.55 fill rate 2.87 2.87 2.87
% judgement | OK OK OK
19.11 | 15.93 14.33
north 6.87 fill rate 2.78 2.32 2.09
st floor judgement | OK OK OK
12.74 | 11.15 10.35
southern 6.87 fill rate 1.86 1.62 1.51
judgement | OK OK OK
12.74 | 12.74 12.74
west 6.87 fill rate 1.86 1.86 1.86
2nd floor judgement | OK OK OK
12.74 | 12.74 12.74
east 5.55 fill rate 2.30 2.30 2.30
v judgement | OK OK OK
12.74 | 6.37 wallrateratio | 3.19  wall rate ratio
west 6.87 fill rate 1.86 0.93 0.50 0.46 0.25
st floor judgement | OK NG OK NG NG
12.74 | 12.74 12.74
east 6.87 fill rate 1.86 1.86 1.86
judgement | OK OK OK
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Table 5.15 Check of eccentricity of wall placement.

direction floor control degraded level © degraded level @
re e Re re e Re re e Re
421.89 -9.27 0.022 436.78 -9.27 0.021 462.59 -9.27 0.020
2nd floor
X OK OK OK
445.08  51.31 0.115 414.15  45.50 0.110 388.16  45.50 0.117
1st floor
OK OK OK
467.38 -24.82 0.053 483.88  -24.82 0.051 512.47 -24.82 0.048
2nd floor
v OK OK OK
st floor 523.30 -10.71 0.020 511.91 10448 0.204 486.23  187.81 0.386
OK OK NG

554 BHEEAHOBRESREWDOIKRA
TRAZHEEE ST OB M HOWTEHHE L7z #E ] % Table 5.16 IZ~7, Z 2 Tl
1 OB LM ABEICRY MW T WA AR EZRE LTz, bl 1
BE DML DAL E RS X OHERG EkE M AR AR LD #E % Fig. 5.5 177,
Table 5.16 ([Z/RJ Y, MABEDM ) OEFIZ L - T, HRESHICRAET D514k
ST EAT D0, FRBICHEBREZESTOM O GETL TS D, WMEDONNT R
IZ Ko TiE, HEESHOM AN ARRT D mBRENH 5, Fl ZIXEM (X=0,Y=0)
DX, EERIZIEL 24.5kN OS5I & R BAT D720, PG CTIXm /) 25kN
DER—=NVET EMEROFTHEHESND, LL, HiEL~L 1 OBHIC
Ko TEEDM 723 12 [T LZRFOS3kE ha2BE N HEHETRO 5 & 17.1kN
L0, oM 1/2 ThDH 12.25kN % k> TWa, Zhix 1 BEOEOS k=
NEZDORERRY TV BEDM )72 TR, EEOBEDIIICE > TH EE
LD ThY, HoOs[HkENIFTEDOMNICHLT Ll TRV &
WM D. —J, HEESEHOmM L, HIELL 1 OEHICL->TH LD 1/2 12K
TT2EREL TWDIDMt J)ix 12.5kN & 720, FRAFM AR L TV D L s

No, F£7z, NG (ZHE SN AEME S T O BRI O (PRSI &N/ FES]
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7)) 1% 25.0/24.6=1.02 THY, b bERBVITLAERVEFERSTND
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LoUL 2 IZOWTHHET %5 & 18.4X3/24.6=1.63 5L 705, Lo T, BHNAEL
LA RetEN B DM OBE L, ARNELINDIM DL Y 1.6 (FFREOFF
R 1E2BTHELIEMERIRTHZ LI2L T, HHOSIHKEIZXAHEEIX S
ZENHREERDEEZOND,

ZOEIE, EMPIENRELDZ LICL o Tt BEDRER:, BEREEDONT VA
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Table 5.16 Strength of column base joints

column position control degraded lelel © degraded lelel @
X Y T() Pn Po/To le Pdl Pd]/le judgement sz sz sz/sz judgement
0 0 24.6 25.0 1.02 17.1 12.5 0.73 NG 13.4 8.2 0.61 NG
1 0 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 3.4 1.08 OK
0 1 0.8 3.4 4.24 0.0 1.7 0 OK 0.0 0.3 © OK
0 2 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 34 1.08 OK
0 3 0.0 0.0 0 0.0 0.0 0 OK 0.0 0.0 0 OK
2 3 0.0 0.0 © 0.0 0.0 0 OK 0.0 0.0 © OK
0 4 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 34 1.08 OK
0 6 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 3.4 1.08 OK
0 7 24.6 25.0 1.02 17.1 12.5 0.73 NG 13.4 8.2 0.61 NG
2 7 0.8 34 4.24 0.0 1.7 © OK 0.0 0.3 ) OK

Legend : 7 : Pulling out force (kN), P : Pulling out strength of

column base joint (kN) .
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Fig. 5.5 Degraded shear wall placement and position of columns of

insufficient strength of base joint.

106



5.6 #MHRGHOMEBEFRNEREMAICRETZE

56.1 REBREEDMHELERE
AIEI TR L7 K D18, MEOMESE®R 1 ITHS T 5L E T 2 & 5 IR

FFEITo T, EMHIIZ L - TRERLCHNES T OM W PR T T2 &, A DX
MEER 1 2T ZENTERIRDIGERD D, —FH, REERMES CIImE
ik 2 OMEREN RO OENTHY, MEFEK 1 D 1.25 FFOMBEMEEEZAT 2 X 5 &KE
ENTWD, ZOZEiF, HICKEEZEL~LO 1.25 FOoMENCHMAZLND L)
R TIERLS, A AE T THEERSER T LESE TY, EAm S nd
R EBEMR 1L, TROLBELELELNLVOMRBEHFF T2 2R LEEZ 2D
No, TZTAETIE, RHERESICHYT S X0 ICMEZERZ & O THHIHRE
AT T2 a0C, A & FRRAEMBIENECTEHEOERFM N ED X 5 Ik

TODONICONTRMEZIT- T,
56.2 REBREEDHHRE
RUEREEZENERT HDMESEHK 2 OMREAM -T2, BEE2zEHK 1 ©

1.25 LB 20ERNH D, TODITE, HFhk 1 2T L oS hz
W77 o (LUF, Typel) (H72ICM HBEZBINT 27, & L <X Typel TOfit
NEEDOREIZZDEE TV ONDBEDMHRZ GHERRODOICERETLILEND D,
Type 1 IZBWTIE, 2T T TICERK 2 OMREEZHIZLTVWDHI I END, 22 TiH1
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Fig. 5.6 Alignment of shear walls in Type MA.
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Fig. 5.7 Alignment of shear walls in Type II B.

Legend : —: 3.5 of shear wall multiplier,— : 2.0, : 5.0
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Table 5.16 Total length of existing shear wall of Type T A.

floor direction multiplier length
3.5 x 910 m = 319 m
X 2.0 X 546 m = 109 m
st floor total of shear wall length 42.8 m
3.5 x 728 m = 255 m
Y 2.0 X 546 m = 109 m
total of shear wall length 364 m

Table 5.17 Total length of existing shear wall of Type 1 B.

floor direction multiplier length
3.5 x 910 m = 319 m
X 2.0 x 54 m = 109 m
total of shear wall length 42.8 m
1st floor 3.5 x 364 m = 127 m
v 2.0 x 273 m = 55 m
5.0 x 364 m = 182 m
total of shear wall length 364 m
Table 5.18 Comparison of required shear wall length and existing
shear wall length in Typell A and 1I B.
existing shear grade 1 grade 2 grade 3
L wall length
floor direction - - -
(m) required shear . doement required shear - deement required shear . doement
wall length Jce wall length Jucg wall length Jde
x 08 seis.mjc 27.5 OK 343 OK 41.6 OK
1 wind 15.9 19.1 -
v 6.4 seismic 27.5 OK 343 OK 41.6 NG
28.3 33.9
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56.3 REEBREEICEYLIENELCL-BEOREMDOEM
ATEE & [AREIC, Fig. 5.8 O X HIZ/KME Y OERZIZER N REE LI EEL T, mWhH
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Type ITA Type I B

Fig. 5.8 Placement of degrade shear wall

Legend : == degraded shear wall
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Table 5.19 Total length of shear wall of Type Il A.

floor direction | demanded wall lengh existing wall length
control degraded level ©  degraded level @
42.77 37.54 33.56
X 27.46 fill rate 1.56 1.37 1.22
st floor judgement OK OK OK
36.40 30.03 26.85
Y 27.46 fill rate 1.33 1.09 0.98
judgement OK OK NG
Table 5.20 Balance check by four-division method for Type I A.
L required wall existing wall length (m)
floor direction |- end part length (m) control degraded level © degraded level @
19.11 | 15.93 14.33
north 6.87 fill rate 2.78 2.32 2.09
X judgement | OK OK OK
12.74 | 11.15 10.35
southern 6.87 fill rate 1.86 1.62 1.51
st floor judgement | OK OK 4 OK 4
12.74 | 6.37 wallrateratio | 3.19  wall rate ratio
west 6.87 fill rate 1.86 0.93 0.50 0.46 0.25
v judgement | OK NG OK NG NG
12.74 | 12.74 12.74
east 6.87 fill rate 1.86 1.86 1.86
judgement | OK OK OK
Table 5.21 Balance check by eccentricity for Type I A.
floor direction control degraded level © degraded level @
re e Re re e Re re e Re
X 448.65  51.31 0.114 | 42578  45.50 0.107 | 41035 45.50 0.111
OK OK OK
1st floor
v 486.32  -36.40  0.075 | 476.04  52.39 0.110 | 458.79 11259  0.245
OK OK OK
Table 5.22 Strength of column base joint for Type ITA.
column position control degraded lelel © degraded lelel @
X Y To Po Po/To Tal Pai Pqi/Tq1  judgement Ta Pa Py/Tq2  judgement
0 0 24.6 25.0 1.02 17.1 12.5 0.73 NG 13.4 8.3 0.62 NG
1 0 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 5.0 1.59 OK
0 1 0.8 3.4 4.24 0.0 1.7 © OK 0.0 1.1 © OK
0 2 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 5.0 1.59 OK
0 3 0.0 0.0 e 0.0 0.0 e OK 0.0 0.0 e OK
2 3 0.0 0.0 0 0.0 0.0 0 OK 0.0 0.0 0 OK
0 4 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 5.0 1.59 OK
0 6 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.1 5.0 1.59 OK
0 7 24.6 25.0 1.02 17.1 12.5 0.73 NG 13.4 8.3 0.62 NG
2 7 0.8 3.4 4.24 0.0 1.7 ) OK 0.0 1.1 0 OK
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Table 5.19 45 &, MEFH 2 2 T2 X OMAOBELENT 52 L8> T,
Flr -~ 1 ThIE, FAEBERITEEELNVOER 1 2 EE>Tnd, —77,
M S BEDBLE DN T 2 ZNZDOWTIE, 4 2HENEIC L 27 Tix Typell A 1% 1 @
Typel LRI UHER LR > TS, ZHIE 4 DEETHSEE LTV D HEPH OB TV
THHELTHLIEOTHDL, T LT, WLETOFMAE A S L, Typell A
kL~ 3 ThoTh 0.3 Z FE->THEY, Typel £V bt JIEERLE DT
ZEM ELTWD Z &R I T,

W THBEAICAE L D8IkE IOV TH D E, HEOH 2 K3%EHk 1 0
BLRULKMOBARAR LEEEETH-TL, THIE, Fhad LT 572018 L i
TIBEN, JEFNBEC M AR IIMOEBEERESRNEDTHD, LR >T,
JEAT LT FE B S5 Ot ) AR 2 T 272011, BAREL DB L O
Mg U ETOLERD D,

KIZ Type Il B IZ DWW T DO FREERS H % Table 5.23~26 (2777,
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Table 5.23 Total length of shear wall of Type Il B.

floor direction | demanded wall lengh existing wall length
control degraded level ©  degraded level @
42.77 40.95 37.17
X 27.46 fill rate 1.56 1.49 1.35
st floor judgement OK OK OK
36.40 27.30 24.28
Y 27.46 fill rate 1.33 0.99 0.88
judgement OK NG NG
Table 5.24 Balance check by four-division method for Type II B.
L required wall existing wall length (m)
floor direction |- end part length (m) control degraded level © degraded level @
19.11 | 12.74 12.74
north 6.87 fill rate 2.78 1.86 1.86
X judgement | OK OK OK
12.74 9.56 9.56
southern 6.87 fill rate 1.86 1.39 1.39
st floor judgement | OK OK OK
18.20 | 9.10  wallrate ratio | 6.08  wall rate ratio
west 6.87 fill rate 2.65 1.33 0.71 0.89 0.48
v judgement | OK OK OK NG NG
12.74 | 12.74 12.74
east 6.87 fill rate 1.86 1.86 1.86
judgement | OK OK OK
Table 5.25 Balance check by eccentricity for Type II B.
foor | direction control degraded level O degraded level @
re e Re re e Re re e Re
X 468.53  51.31 0.110 | 446.02  48.93 0.110 | 42645 47.94 0.112
OK OK OK
1st floor
v 507.87  -77.35 0.152 513.41 48.53 0.095 504.57 111.19  0.220
OK OK OK

Table 5.26 Strength of column base joint for Type 1 B.

column position control degraded lelel © degraded lelel @
X Y To Py Po/To Ta Par Pqi/Ta1  judgement Ta Pa Py/Tqx  judgement
0 0 31.0 40.0 1.29 203 200 0.98 NG 16.8 133 0.79 NG
1 0 10.2 15.0 1.48 5.5 7.5 1.37 OK 3.9 5.0 1.27 OK
0 1 4.8 5.1 1.06 0.0 2.6 0 OK 0.0 1.7 0 OK
0 2 14.2 15.0 1.06 7.5 7.5 1.00 OK 5.3 5.0 0.95 NG
0 3 0.0 0.0 © 0.0 0.0 0 OK 0.0 0.0 0 OK
2 3 0.0 0.0 0 0.0 0.0 0 OK 0.0 0.0 0 OK
0 4 14.2 15.0 1.06 7.5 7.5 1.00 OK 5.3 5.0 0.95 NG
0 6 14.2 15.0 1.06 7.5 7.5 1.00 OK 5.3 5.0 0.95 NG
0 7 31.0 40.0 1.29 20.3 200 0.98 NG 16.8  13.3 0.79 NG
2 7 0.8 3.4 4.24 0.0 1.7 0 OK 0.0 1.1 0 OK
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