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Table 1. # P
Materials
i i S =
1% h & Kk X = B MUYV sHR% | T 6K OE
MC ‘ MOE | Annual ring width
Materials (%) SG | (ton/cm2) ; (mm)
S e | } _
Plywood i 11~13 [ 0. 45~0, 61 “ 90~~102~118 | —_
‘ ( 25~50~—87% ‘ 2,5~4,86~8,1

Stud L 18~17 | 0. 35~0, 55

* REVAEIER DM, < OOGKRIIIOBLETH -7,
Values when specimens were made (MC was over 30%).
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| I-—Ef o ¥E ¥ Type of wall
O: 5 B Blind wall

| T, M, N, S: B (Fig. 1 2)
| l Wall with opening (see Fig. 1)
|
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2 B O 3 (Fig. 2~5 2D
Testing method (see Figs. 2 to 5)
Ty: 249y Fi{ Method 1 with tie rod
To: 24 vy FI (HEEHERAD Method 2 with tie rod
J B &K 3 Method without tie rod
V:# 1 3 Method with vertical load.
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= (X10%rad)
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800 Fig. 6 #IE-ZIEMEO—F T2 PC-2
Exsample of load-strain curves.
1200
Table 2. ¥pED R DB SA Yy ZC)’(J"?— Ty T j\’uf‘ X
Load corresponding to the indicated strain 7; and maximum load
for specimens 2 PO
{ j»»{# | 71 i’i YJ éﬁ Z? %l ;E ’ P B
PR TR \ Load COKl’e%DOHdan to the strain 74 (kg/m) ‘ max
Testing

method }1/6 Orad ‘ 1/300rad /200 rad [ 1”90(3(” l/tzﬁradw I/IOOrad ;réf)rad ‘ (kg /m)

e i
670 ‘ 730 927 | , 108

T, | 2n 378 1 490 | 593 |
T | as0 | a1 | s30 | e2e | 60 | 752 1,039 | 1,186
7 oot 8 e 489 ‘l 529 | 563 | — e
v 193 | 298 | 88l 453 |

523 586 750 i 889

Table 3. 4FEDIIWIES v ITHT A4 (2P HED

Ui

Load cor respondmg to the indicated strain 73 for specimens 2 PO

- o e iz >‘<4 f 73 {r 'I’
7 S Load corr(,%pondmg to the btmm 73 (kg /m)
Testing E— —
method ‘ ,SOﬂmd ‘ 1/200 wad ‘ bOrad 1/120rad ‘ 1/1 lp’f)rad )
S L A :
Ty 429 | 613 J 25 | 88 | 888 } 1,061
| i
Te 404 591 g 69 | 779 847 | 1,052
" 1 - | 1 | ‘
J B I [\ - - — — —
v Lo2e4 Loss1 | ers | 750 810 | —
| | |

432
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0 500 1000 1500 2000 = ey < B e 1 ke =W
KEFHE (e) 5, AEEBTIE, #aRNiE, RARDEAELD S
Horizontal load WENEL, DBERICAT LT H - 720
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Bowy b, BREROEN (3-1 OHZ
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DENCL D 7s ~DOFBIT, 71 DBAEHBLTHIELEE EHEEI NS,
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C OEEE S ERE S OEICHY T ARED, BIRMOT YA — RV MCE > TREBINTND EEAD

HEmmE (T BEmEL (T £0d, 24 0y Fichb 2713 3EIHRD 0, COEICHET
B, WREMSEHLTT vA—Rv PN Tna EEZ 6N b,

BRI, 24 0y FROBA, SFEEDTOELEOFTEAG NS SN &N, PICEFTHIC K -
TEWM Y F v Iy TAZT 1Bk b H - o

AR, FTREMROEBAE, BERAOEBEMIC X MRS T, RGO, $OIIE, &
DO &R, BEMORIERIRSSL S, BRKINICIIRRRTRL DB Sk o, RRERIC, 5IRMN
DA, FHE OSTHEAIT, $THICE 5,0V F v /Y TA22 T 1, 108, BRIk T 5 EMmU oM
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Table 4, e i R
Allowable load

R 1 P 1300t BT T P1/300 OKiD 7,

Testing method ! (kg [m) | Alllowable load | ‘tat P=P1/300
\ (rad)
T1 ‘ 613 \
Ty | 591 \ 3.41

J i 537 3,10 1/115
432 2. 49 1/163

Load at y;=1/300rad

2. HREmWH (k"/ ) ¢C®lﬁlt 130 2Tk odNn b, Allowable load (kg/m) is obtained by multipling
this value by 130.

o— AT i = 1/60rad
&— AT 71 - 1/120rad
&= AT 1+ 1/200rad
—o— AT 71 1/300rad

iga kAt S
Uplift

0
=3
I ad
Sink

[ENEE

[3a)

mm

FE& BN Smm
Uplift T

L BN P
Sink
Fig. 12 #t ¥ o 8 7 2 L V-4PO, V-6PO
Vertical movement of studs for specimens V-4 PO and V-6 PO.

= P 1/300 X —7>< 130

ZCT, P1/3001% 7s A 1/300rad & O E (BEE X 1m Y4 Y iz

[

kg/m), 3/4ZE5DEiC

FAAREGRE, 130 R E A B RA AT A 0D DETH 5.

SlEEE A Table 4 [C/RU7ehs, Zhitkb FIRAE TR U fo AR ERE D it J7 BE oD B £ 521
BETHEORFORE AR L, 2.5 Hkici s & 8bns

4-2 EEEBREICL 3, = EBEMT & DER
4P % 6P O L HKEVEDES, BETETOKTVEMNE, EIHAOMEICE - TR -, 974

1s
bHb, TOERIMNMAMD» SEEDZICPE-TRD L, &

BRI L > T LD EREH - 72D, ZORDES
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= 750¢ T L1 BAOEAMON AL DL
i S o] 120
€8 T bits, Lichi-THUBRDRMT D
?ﬂ;: 500+ ("'{// s ] 2007 A EALE, 2P & EIcllE LS
& ST e | i b T e B REE L
a3
G o
250 o
%72, [¥xf 713, Fig. 12 %
e BT hHDHrb X DI, REORIMNT
0 1. Il ] i
0.91 |.82 3.64 5.46 Bt DR DL X T A b B3R D B
(1P) (2P) (4P) (6P) o VJ Q?ﬂﬁcji!“j)(f C_{{L;"X{l‘ ] Ry) %5 L
BEX (m) LERBEERD IV, T 7 08

Wall length

Fig. 13 MEBE (V) ICBU 2REES & BefIRIc, 2P & 2icys 2%,

BN B A & DR G FABTEBE LIz 78 OFHEEE 75 D
Relationship between load per unit length RFEEE Uiz
corresponding to the indicated strain and o
wall length under testing method with Fig. 18 I, FEMEARE (3
vertical load (V). WiZE A% 1/600, 1/300, 1/200,

T ITVYDEICHICTEDT, CNEFEHWES SGHT2) ki 2 BHAEE XS D O
S EDBIRAER LTz,

ek bE, VaEN—RIL UIHER, 2P DL 2 EBRITrIHL LT, BIE—FEEELS
COFBEE, 41 OHETELIE, ARKEIED - T, HBRIBEELLLTNIELEZ DL
Ebnsd,

RIT Y " N—=RI U REICDNTAHR S &, BEME CISBICHE - T RS L, 75 £ — 210 LIfEIC
HEE LT AN A B3, 6P ITBNTIE, 0 90% U EDHEIZETEEL TN S, ZOHEAITDD
TS5 &, ROESTH %,

Fig. 12 13, 4P BXU 6P BED, 2P & LITHIE Lic DR S ha 2R L2 & DTH 528, 6P BEC
2P Z & TH BV, fiviclET

HET 2 &, BEOPEBTRFEIRAZIEEALA BN, BIELSE
NI, COFEBRBESIELS L o T0AEEDLN B, Te WPNEWENTIE, 71=7 T, ZOMIMED
28, 7N ENR—RCUREER, 72 N—RIC UREICEDL Z &Il 5,

RIT, BIREENED-Th, Y ~OEEBRDLITVNC 2R LT, BBk V2P0 © P-v; 0BEGRE
A, 4P, 6P DEEDE 2P WD 7 5, BN IDATmERD 12,
TR Table 5, 6 KR Lz, BMOBM DML, EREOWEE X —%L, COERE
WMTHALEAZRLTIND

6P FHREDE S, i 2P s, WMo 2P #4 LY, BE40% HENE AR L TH AT

Y

LR H B,
BRER, BENRCMIREEATIENCH 22, 6P FHOBKAWER, 5 1,113kg/m T,
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Shear load distribution calcurated from ”/3 of eac

L i * 0-trad
,ng\ ‘Lf‘i VW i 71 Pobs, s (/< ra 7> e e
Specimen (rad) ‘ (kg) A ‘ B | A B
| 1jso0 1,079 2, 038 | 678 | 6 0,97
V-4 PO-1 1 1200 4,710 | 3,576 ‘ 875 | 828 | 1.00
| 1 2,811 | 6,513 1 1,162 1,215 | 1,03
| 1/300 1,343 2, 649 672 672 0.97
1 I
V-4PO-2 1,689 3,700 ‘ 812 847 0.98
“ | 2,822 56 | 1,105 L2 100
- . . N R A S
1,518 2,6 ‘ 614 664 0.85
i | i |
V-4 PO-3 L1902 3,301 4,099 | 784 911 0.88
f 2 4, 96¢ 6,870 | 053 | 1,245 0.91
. Lo ) _ i}
A il ‘”’ P ‘”!Z ZP part of loading side
B:A iy 2P ¥4+ 2P part of opposite side to A
Table 6. V-6PO % BYWr 1 arAs
Shear load distribution calcurated from 73 of each 2P part for 6 PO walls
WO | 7, ' Puve. | 75( X 1073rad) ‘ Pgal (kg % Pear.
5 gist c1m e (rad\‘ /1/( > o | B '-V 7 ‘77 T T 77‘”7” ?ﬂ :
L p Gad ey b, | B c A | B, c | P
- - - “ ,,,,,, - - . i - — e S S SRR . S
L 1/300 2,115 2,633 3,572 669 827 591 0.99
V-6PO-1 | 1/200 2,729 | 3,833 | 5,446 | 867 | 1,017 829 | 0.99
i 1/120 3, 67 f 6,079 | 8,652 1,174 1 1,391 | 1,140 ‘ 1,01
; 1
1 ’dOp 2, 305 | 2,666 | 3,544 | 675 | 823 | 602 | 0.88
V-6 PO-2 3,028 | 3,814 | 5,253 | 864 0.9
3,971 6,183 | 8,523 | 1,185 0.95
i B »”:‘ N T T o : o N T - T i i Tt T
. 3 2,157 | 2,584 8,499 | 660 | 816 603 { 0.96
| |
V-6 PO-3 | 1/200 1 2, 3,459 | 4,888 \‘ 807 044 i 782 1 1,00
| 1/120 | 3, | 5,638 | 8,729 | 1,128 | 1,897 | 1,201 Lo1Lo0s

%P part of loading side
3 Central 2P part
D 2P #4r 2P part of opposite side to A

TR 2P ERED A 0y FR (T, LU Ty 12845, 01,147 kg/m &, BE

yA
Do

Az, HARGR TR X S 2P

4P Brureb

TIE D AR

- o b - SN
NERLTH -7, 1, HAW N dTH

ST T

ik

D 7 iz v b
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BFB 7 (X 10 %rad)

HERARIC
71 of V-6PO

V-6P0O

!

rad L rad

o ! L

300" 20079 TEpred jzprad
Y1 RUE ys (X107 rad)
yior ys

Fig. 14 BHAESYM VOB UWEIHT S V-6PO D 71 &
TRORBRIRD 71 F/2id vs & OBR

Relationship between 7; of V-6 PO and 7, or 75 of the

other specimens at the same load per unit length.

CORERNG, BERPRE (T e WHRICESNWI) LT AT, HFoMARE OGNS
THNOMRKICENTS, CNOOBRRRECERELRL TN,
TIbhbL, EROWESE kB (R, B, R, e ) LT,
(V-6PO)71 = k' (V-2PO)7y = &' - (V-2PO)7;
=k (T1-2PO)71 = k""" (T1-2PO)7s

== e & o © & e

DEBRMREFET b, 2L (V-6PO)71 1d, RBRK V-6PO D7, THB I EERT,

HDD,

I, RREPEER R -Th, TNOOBSEBREOMICE, WEICERE  —EDLEIERE
L, ERBRICBY 5, WE-EAHHERE, BEHWORY —VE B ELTETR, TNC1IAROMKRICE

~

L, £/ 7% TH-THELUILIEL,

PLEABFEMCERRTNE, ROXHITH S, $HbHL, V-6PO BT 5 P-7 OBEEE

P=f(r)
&9 5L, MORBMEDOZNIL, AUEKTEbLSN
P=f(k")

LHTEEFBELTNS, O F 6P HED v 2EEIC & 578, KR, MoRREKTH-Tobi

EMDe Te2L, PREMNEILVDWE, Y27 Thid 7, kREREBFE BEEX, 7Y OEEICXK-

THREDEHTH 2,
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Table 7. %8 % k2 O {HE

Values of constant £

| Specimens

o _
é f 1
V-1 PO i i /-6 PO | Ty-2PO Ty-2PO | J-2PO
| 1 7 7 R I
7 0. 44 0.62 | 093 | 100 | 092 | 1.04 0.70
7s 1.16 1,19 ‘ 1,28 1,20 L 1,92 1.89 1,56
| |
Table 8, BHE I
Shear load calculated from 7s of each blind p
(510 67a ) . |
=B 4k % Poss, 7s(x107trad) | Pas. (ke) S Pal
3 : N . 7 i i
Specimen (rad) (kg) A \ B f c \ A ‘ B ‘ C " Pobs.
1/300 757 3,139 | - 1,928 378 | — 267 0.85
V-4 PT 1/200 1,007 4,657 | — 2, 852 | 508 ‘ —_ 354 86
1/120 | 1,438 | 7,665 | — 4,833 1 656 — 519 82
1/300 823 1,611 — 635 | 234 | — 108 0.42
V-4 PM 1/200 1,022 | 2,539 | — 80z | 326 | — 131 0.45
1/120 1,253 | 4,362 — 1,418 | 484 — 213 0.57
1/300 2,097 ‘ 1,660 | 3,511 | 2,918 | 239 818 360 0.68
V-6 PN | 1/200 2,712 | 2,607 ,073 | 4,319 | 332 1,066 479 | 0.69
| 1/i20 3,564 ‘ 4,247 | 8,321 | 7,223 | 471 | 1,364 638 = 0.69
| 1/300 1,196 ‘ 1,718 2,751 | 2,673 | 245 | s 338 78
V-6PS | 1/200 1,614 | 2,493 | 3,550 | 3,677 | 322 ‘ 412 ‘ 421 0.72
1/120 2,312 ‘ 4,172 | 5,201 5,901 463 540 | 578 | 0.68

Byitiio) Blind pari of loadmg side
Trhdeo j Ct: rtral blind part
A E MO E S Blind part of opposite side to A

Qo

k Ofli% Table 7 1CRY, o kb OESEMTHNIZ

OREFD 5, O EEE R
PR <o

b, IR X5 ERE, SEMNOEOR) & %
VA L DR IRES D E, RO KDL S,

;g’n’ BN & bfui/}‘ &, 6P BEDZE

=X % N i i’/JJ 4} 2@)‘*/ B3 :'Y;(h’

LIt O TCHDHE#EZT, 2P O

% (e UK

FIC X 5 2P RET, 73=1/300rad O L & DFHE
&, 7iZ1/250rad £ 5,
-4 BOEHTREDER

COHETI, MOZETLEQERD DD, ZoMEMCk T 200HE

T, M5

INEDBETH DB EEZ ONLY, BOEE

20T, TOHEICDNTRETEET S,

,.“a
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= V-4PT —o— AT 7 =1/60rad
_o_ AT y1=1/120rad
_a_ AT 1= 1/200rad
B —O— AT y1=1/300rad
L 3
BT R
Observed points N ma EpY)
_— \Upliﬁ 5mm
o A
AT~ D 0
W N
TeaxiAd SmM
Sink

AEs /\ | gELEAY

Observed points yd N Uplift
~ 5mm

A _ /ﬁ*x\% )

PR
Sink

Fig. 15 #t ¥ o $ BH & & V-4PT, V-4PM
Vertical movement of studs for specimens V-4 PT

—5mm

and V-4 PM.
f— V-6PN"
—o— AT y1=1/60rad
~—o— AT y1=1/120rad
/ 4= AT y1=1/200rad
[ —0—AT 71 =1/300rad
B AR
Observed points
o FELENY Snm
O N Uplift
= B — 0
\wg::‘jj;k%
V-6PS PE L

Sink

iﬂ‘Ji;ﬁ
Observed points

FEENY gpn
Uplift

p=SS N— =

— 1
shdsAg >
Sink
Fig. 16 #t # @ & ™ % i1 V-6PN, V-6PS
Vertical movement of studs for specimens V-6 PN
and V-6 PS,
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Fig. 15, 16 [ZJBOE& AER LI D TH S, VTFICERBAT & 108 - Tl 5,

9, VAPT TH20% IS 1P #5035k o4, O 1P S0zl RKEn, b
BHL, SO s EBDICGRING 2 82 6Nd, T1bh Db, HOFEs L &2 28a% A0,
IO 1P R0 S CRITR SN TV A DI LT, BMD 1P M0 &Hhsis <, s 5 4
BEDHIEBIR E B A TO B EZA 0N B b DD, WHD v 2T, WREHORMRO TR &

JAC V-4PMIZDWNWT, VAPT L3 i, BEOMENISbhrs, OO >ORELT
DV & A% AL, EEDIIN VAPM L, IB& SO OMH & dEMk & <, R E LoD
72 TIE L, ThBABITH LT bR L 5 2

W V-6PN %525 &, thit 2P #4530
ERLTOWS, LIeds - CTOWHDHHET 5

CEERLTV S,
S phA RN E G, haRsSEEOAECICS W NETH B T &
BRI K & 0

BEDHMIN L2 2 1P 33, AERMCIsAd S 2, s /hs <, BErosid 5RO
1P LD RE 0,

GUERMD 1P rE, AR s s fiich b, Higdlhimks {, /g 280 id/h s

W

V-6PS 2T h, V-6PN EREEILC EMBNA DA, o 1P E, HE Es0 &7 24l
RSP EEA TN b 57, N 1P 5 EMBREOWE A M LT s, CiidEL
IOV DRIEBIC L 6D THS 5, \

CINE CREIMZIEZFIC DN TEZL Txipd, Photo. 11 245 L, F & XTI 1P #5541
LT zondohbd, T80 B/NELEED IS EOBEAWT 20 IBTREL, ThICK - TERD

World, DD oTERELLTHE D EEDbNLS,

B A V-4 PM OFEREIRERO K& GRM 4 JI5E Lo 2 BUSIIC B 5 hduioRE) 3, 7
A% 1/300rad, 1/200rad, 1/120rad O & &, #NF1 1.26mm, 1.87mm, 2.74mm TH - 72,
Uieli - ¢, BHNBEICE Y 5 I DBEQ T 2175 13, & DIl IcEE2E L, 2B ICE 5
ERICONTHERT 208 MH 2 8D,

BEEOEIR D MO DOAEEXIE, 2P~AP ThH5H3, vi=1/300rad HFOHEE C OAFE S THR UL

iz Table 9 IR Lo WIFNORMILE, V-2PO BT % vs=1/300rad HFDHHE 432kg/m %}
UC, HREEPENLEOMZERL TN S,

Table 9. BRIIBEIC B 2 HBHOAHE M D OFTE
Load per total length of blind part of walls with opening

=B ik = vﬂﬁ \(Dwu ,5@ '*—1/300 rad J?@O\" DFFE | O“' V)fa)\wfy
MR Total 1eng,th of Load per length @ at ‘ Maximum Jload
s blind parts ‘ 71==1/300 rad per Iulgth()
Speci E 1 ‘

pectmen | (m) (kg /m) ; (kg /m)
V-4 PT 1.82 (2P) | 416 | 1,ooo
V-4 PM 1.82 (2P) | 452 893
V-6 PN 3.64 (4P) ‘ 576 | 1,482
V-6 PS 2,73 (3P) f 438 1,200
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FAEDE LY, V-4PO 5230 E V-6PO B 5 71 =1/300rad D E, 379kg/m, 406kg/m
X LT d 8~42% BN EER Ui, COBWRR/NEDHRTHZEEZLZ NS,

BARS (BRVMAOEHEZND) 13 Table 9 WRLAEBDTHZ2, LWIFHd, HEDHS

OEFRESEEACUESOEROZNE FH - 7,

BEEREEIE, W UHrRic &k 2 EREOEB E B OBE NS Dhviehs, O, NEEERD B &
DESWICBNTHE Ui, 2RIBIICE Z2HHED 4 bz, HIC T Hik O #o 0 REickh
L, COMEDOEWN, EHTOLETOBIC/ SV F VI VT INIEND, BANTILATERTS V-
FeHEn A St (Photo, 11~14),

oIC, BEOLEIICENTE, EH2EEE L, E TR0 %E L (Photo. 12),

w1
2
il

2 FO/NEREAD SO RERM & L, I BE 7.5mm ORBEMAKREHIN B Lt bt
v, BB, BREY, HOOFEESNEMIERICIIZTEEIC DN THRET Lic, & O REEL
ThHE, RDEHITHB, £ HEAKRERHLEDRH I,

D RO DR, P THROREO b0 L, BSOS (BRT2E) 2HT5LEL
Y R

SEA DB

2) RApTOTIWEES 7113, BREOEECZ T 508, 71 KO EOITEZE Uil BEiEAS 7 13,
HIRHIB D IR0

wic, WARERREICL 28RS (1P~2P) OB, KD 3), 4), 5) OHTH %,

3) Vs EN—RI LT, BEESICTTHHE EEORMEIHD) I, 2P U Lins s, BERK
BRI, IR EE 5

4) N EN—RI Uk, FEESICKTIMER, BEREEZMESTERL, % E2X—21CLk
MECHRET 5, COBEMIE, BRESHABEL s &, BhRic RIREEEOLE DN RT
E, COWHTIR ST E185, BENEL S ETOMEMIBEN -T, BEAKE LT, vt 7s ICHSE
TEIDTHBEELZLND
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R, H—EHRORRARDOEE, ZOWME-ELHHGHEOMICIE, WEE OWHERE, ROMIL
MUBEREET &b o, THh S5,

6) HEBE BERIOEN, ZEOER v Fichhrbhnd, RUWE GLEIYYD) X
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DOEEIE P=f(k-7) TROT LB TED, CCTPRHEMESHDONE, Y37 T/ld %, £
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Studies on Wood-Panel Construction (I)
Effect on racking resistances of bearing wall due to

testing methods and wall length

Fumio Kamiva®, Yoshihiko Hirasuiva®, Yoshio Hatavama‘®

and Noriyuki Kanaya®

Summary

This paper presents the influence of test methods and wall length in the shearing pro-
perties of a wooden bearing wall.

The results of the full-scale tests in several types of walls with openings are also reported.
These walls are used as the components of a building of which test results will be reported
in part IL

1. Specimens

The types of wall specimens are shown in Fig. 1. The walls were constructed with
7cm X 7 cm studs, 3.5cm X 7 cm plates and 7.5 mm-thick plywood sheathings. The wall lengths
were divided into 0.91m (1P), 1.82m (2P), 3.6dm (4P) and 546m (6P) types. Three speci-
mens from each type were tested except for walls with openings.

2. Testing methods

Four testing methods were adopted for specimens 2 PO. i. e. method with tie rods (T4, Tg),
a method without tie rods (J) and a method with a vertical load (V) (see Figs. 2 to 5 and
Photos. 1 to 4).

Method Ty is different in the way of wall setting from method Ti. In the case of Ty, ]
and V steel straps were used in order to prevent the uplifting movement of the stud (see
Fig. 3).

For other specimens, a method with the vertical load (V) was adopted. The vertical load
was kept at 200kg/m while testing. This value of load was determined in consideration of
the dead load which operated on the walls in the actual building.

3. Test results and discussion

The deformation of walls was estimated by using the apparent shear strain 7;, the rota-
tion angle 73 and the actual shear strain 73. 71, % and 73 are calaulated as follows (see Figs.
2, 4 and 5)

71 (rad)=(Hy—Hy)/h
Y2 (rad)=(Vi—V/l
Ys (rad)=71—7

An example of load-deformation curves is shown in Fig. 6.

3. 1 Influence of testing methords

The results of tests for specimens 2 PO under all testing methods are shown in Tables 2
and 3 and Figs 7 and 8.

The apparent shear strain 7; due to tie rod methods (T3, Ts) was greater than that due

Received October 17, 1980
(1) (2) (3) (4) Wood Utilization Division
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to other methods (J, V). But, the influence of test methods on the actual shear strain 7 was
very slight.

It seems to be unreasonable that 73 of J-2 PO was greater than that of V-2 P0. This is
possibly due to the different way of making specimens. The series of specimens V were made
when the moisture content of the members was over 309, and were tested after indoor natural
drying of three months, while other specimens were made of naturally dried members.

The relationship between rotation angle ratio (7,/71) and apparent shear strain (7y) is
shown in Fig. 9.

Under non-rod methods (J, V), 73/71 increased as 7; increased. This indicates that the
influence of the rotation of the wall on the apparent shear strain became great as 7y increased.

Under tie rod methods (T4, Ty), the contrary phenomenon was presented.

The relationship between the neutral point ratio (X,) and the apparent shear strain (79)
is shown in Fig. 10. X, is determined as follows (see Figs. 2, 4 and 5)

Kp=Vaf(V1—V3)

Under non-rod methods (J, V), X, decreased as 7 increased. This indicates that the
uplifting movement became greater than the sinking movement as 7; increased.

Under tie rod methods (Ty, Tg), X, was almost constant,

3. 2 Influence of wall length

In the case of long wall specimens (4 P, 6 P), the values of ¥; and 7; were different at
the points where they were measured. Therefore, averaged 7; and 7s which were measured
at each 2P (1.82mm) part of the walls were used.

The relationship between the load per unit length of wall corresponding to the indicated
strain 7y or 73 and the wall length is shown in Fig. 13.

The load corresponding to the indicated strain 7s; is almost constant regardless of wall
length for lengths over 1.82m.

The other load corresponding to the indicated strain ¥; was increased and approached to
the load corresponding to the same strain 73 as the wall length increased.

The vartical movements of studs are shown in Fig. 12. It can be seen that the vertical
movements around the central part of the wall are very slight. Therefore, at the central
part of the wall 71 was almost equal to Vs

For this reason, the load corresponding to 7s approached the load corresponding to 7y as
the wall length increased.

The shear load distribution of the wall is shown in Tables 5 and 6. The shear lcad was
calculated from 73 of each 2P part using the averaged P- 73 curve for specimens V-2 PO.

For specimens V-6 PO, the shear load of the central 2P part was greater than that of
other parts.

The relationship between 7; of V-6 PO and 7; and 73 of the other blind walls at the same
load per unit strength is shown in Fig. 14.

These relaionships were almost linear. This indicates that the P- 7 curves for the walls
which are made according to the same specifications, regardless of the type of testing method
and the wall length, can be expressed as the same formula

P=F{ky)
where P is load per unit length, % is constant and 7 is 7; or 7s.
The values of & for the other blind walls under each testing method when the P- 7, curves

of V-6PO are expressed as P=f(7y) are shown in Table 7.
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3. 3 Reaction of walls with opening

The vertical movement of the studs of walls with openings are shown in Figs. 7 and 8.
It can be seen that the rotation of blind parts are influenced considerably by openings.

The shear load distribution calculated in the same way for V-4 PO and V-6 PO is shown
in Table 8,

In Japan only blind parts are generally considered to be bearing walls. Therefore, the
load per total length of blind parts was calculated and is shown in Table 9.

These loads at 7;=1/300 rad were almost equal to or greater than the load per unit length
for V-2 PO, at 432kg/m.

3. 4 Types of failure

Specimens 2 PO under tie rod methods; All nails which fastened the plywood to frames
yielded due to shearing and the plywood was punched out by the nails (see Photos. 5 and 9).

Specimens 1 PO, 2P0, 4 PO and 6 PO under non-rod methods; At the loading side of the
wall, the steel strap joint was damaged and studs were uplifted. At the same time, the nails
which fastened the bottom of the plywood in the sole plate yielded and this part of the ply-
wood was punched out by these nails (see Photos. 7 and 8).

The studs of the compression side of the wall were buckled, but this seems to hardly
affect maximum load (see Photos. 9 and 10).

Specimens of walls with openings; The types of failure were almost the same as with
blind walls. In addition, the following failure was observed.

The secondary forces occurred where blind parts and small walls were joined were con-
centrated at local part and brought about the buckling of the plywood (see Photos. 11 to 14).

4, Conclusion

1. The apparent shear strain 7; is significantly influenced by the type of testing method.
On the other hand, there is slight effect on the actual shear strain 7s.

2. The actual shear strain 7s corresponding to the same load per unit length is inde-
pendent of walls which were tested in this study, and the shear strain ¥; increases and ap-
proaches to 7; as the wall length is increased.

3. From the above it seems to be appropriate that the allowable strength of the bearing
wall is estimated on the basis of the actual shear strain 7s.

4, In long walls, the shear load distribution is localized. i.e. shear load is maximum
around the center part of the wall.

5. P- 7 curves for blind walls which were tested in this study, regardless of the type of
testing method and the wall length, can be expressed as the same formula

P=f(k")
where P is load per unit length, % is constant and is decided upon according to the testing

method, wall length and selection of 7, and 7 is 71 or 7s.
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Photo. 1 i 1 3%
General view of testing apparatus.

Photo. 2 ] jit % ff — it
Data acquisition system.

24 a .y FEER
Testing method with tie rod.
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Photo. 4 HifR
Testing method with vertical
load.

Photo. 5 24 2 o FR
BEDZZIE
Whole view of deformation of
wall under tie rod method.

Photo. 6 [ (Fi#B)
Deformation of wall under tie
rod method at the lower part.



AEL <3 vpl i B9 20 O

T
ey
—
pa=t
A
)
L8
=
ENN
o
.
I

g « M - 78 —Plate 3—

Photo. 7

YRR O BHER &
THRETHINC K B A D
FrITYT

Damage of steel strap joint

and punching out of plywood

by nails.

Photo. 8 #ifHrDiF = 1o 0

_/

Uplifting movement of studs.

. Photo. 9

¥
i

D FEFHN 3 0 Ao
JHE Jeih

Buckling of stud at compression

side of wall.
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HERBRG T EEE 0315

.

Photo. 10 &7 4 % @ JE &

Buckling of steel strap.

Photo. 11 B O B © Z& E (&)
Whole view of deformation of wall with opening.

Photo. 12 B O B @ & & (L)
Deformation of wall with opening at the upper part.
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Photo. 13

SIS B WL T 2 IRIMIT2
I K DO
SR (i 211 LBH D
Buckling failure of plywood by
secondary
V-4 PM.

forces for specimen

e

Photo. 14 [ (EZBHLID

Backling failure of plywood by secondary forces
for specimen V-6 PS.






