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Development of sheathed shear walls with three-layer
cross-laminated panel of Japanese larch

Yasunobu NODA, Masahiko TODA, Takuya FUJIWARA, Naoyuki FURUTA
and Masuo MIDORIKAWA

Shear walls sheathed with 30-mm-thick three-layer cross-laminated panels of Japanese larch (Larix
kaempferi) on the outside of the frame with the concept that the inside internal part between columns
be available for free space were developed. The shear wall multiplier evaluated by racking tests of full-
scale shear walls nailed with CN75 at 200 mm pitch ranged from 2.6-3.0. The influence of connecting
members nailed on the outside of the frame for shear force transmission from panel to panel was the
same as if nailed on the inside. The ultimate strength of panels with a tongue and groove joint was
superior to that of those without the joint.
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Fig. 1. Specifications of three-layer cross-laminated panel.
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Fig. 2. Basic concept for the developed shear wall.
(Shown from the outside).
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Fig. 3. Configuration of shear test of nailed joint.
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Fig. 4. Configuration of shear test for panel.

24 RXMAOEOEAE A MR

ESYNITPAL:A

B DATEDY,

RO ZESE, RoWNCE L

RIRT, EBRTIE, HEMNEZTH L RUY BT
HWE Uiz, F7o, HEEREMOMAERT 3B/ S Of

IR 2 R 5 Z L 2 AL LT,
T X0 USRI ) DN RO R

v, ZHE N9O <

A
SV E T e T
Ta2AFBLLEEIFZEAELIC

L BAERIZHY £ 72,

i 3 BE D 1 N A WTER Fs K ORI, BAEE -
KM v 2 —0EH 5 [REDIMM R L%
HEHT OFE

DERIERERTAN 37
HEEAE L,

EkE] ¥y

(ZREW,

ﬁ?\ﬂi/ﬂﬁ@ﬁ%’ﬁ@fiﬁ A J5ik, 786N

% 1 105X180

N -

F=V3" 92488 Column: Douglas fir ABAK
Hold down (HD-B20) /Na" CNTS  ogpppm  PVBRIKD
7K - Z. 1A X X
X‘: FE : 105X 105 7
I AXWM CR2 r =
¥ Columns: Sugi
i
H N 1 [l
#k & 524F : 50X 105
9 s 1%} ==
< Connecting member: Sugi N e
H i [
& : 105X105
Ik AXBUS oAk WL =
10 Base: Sugi i e
8 1N
[ 1&\ i X
o — [ VL]
oo 1820 300, Hold down (HD-B25)
2420 BAT - mm
R = Unit: mm
%5 it 71 B2 S ERAK
Fig. 5. Shear wall specimens.
I, [ \E\ aaaaaaaaaaaa
Load cell (200 kN) = S
@) e E
2T IE T I o
Forward direction p (/10 mm) 6y
Displacement gage
o H
ABR A
257 #H(1/100 mm) o, specimen

S5 3H(1/100 mm) 8,

Displacement gage ﬂE& isplacement gage
i

TUH=K W 275 1(1/200 mm) 6.
A 2
Anchor bolt (M16) Displacement gage
Ay = 4
Sidestopper ™~ ~™M . . . . . . . .

NI

Ik

e SRIET AN ORI E 2 5 6 R s d, kA
Flxk HREMHR =
Table 1. Specifications of specimens.
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Fig. 6. Configuration of wall racking test.
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Table 2. Contents of accelerated-deterioration treatments.
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Table 3. Result of nail shear test of bilinear analysis.
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W [EkN L Ave. | 807| 2.0|24.9| 1568

Perpendicular None C.V.| 0.22]/0.19]/0.01| 0.08

" EBExX HY Ave. | 751| 1.9]24.2| 1345

Perpendicular Exist C.V.| 0.25/0.21|0.07| 0.13

L ELT TL Ave. | 1217| 1.2|24.9| 1488

Parallel None C.V.| 0.17/0.20/0.02| 0.16

W, LDOFEH 1012| 1.5|24.9| 1528
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Legend) K:Initial stiffness, d,: Yield point disp., J,:UItimate disp.,
AP, : Ultimate load.
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Table 4. Result of panel shear test.
60 1 HERIK AP/ G
50 | Specimen | (X 10-5kN) (GPa)
1 9.235 0.594
40 2 10.840 0.695
= 3 11.295 0.724
< 30 4 9.148 0.589
o Ave. - 0.651
201 C.V. - 6.9%
10 1 JLB) APIde : EAMEOBIX,
G : WA WTRMELREL
0 - Legend) 4P/4e: Slope of linear portion,
0 3000 6000 .
£ (x109) G: Shear modulus
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Fig. 9. Load(P) and strain(e) curves of panel shear.
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Specimen | (kN) | (kN) |(10%kN/rad) s | (x10%ad) |(x103rad)|(x 10%rad)|  (kN) (kN) (kN) | (kN)
J 19.68 | 16.88 1.79 6.16| 0.30 6.14 9.43 58.08 10.99 11.37 13.12 12.10 3.0
K 17.20 | 14.87 1.66 5.70( 0.31 5.98 8.97 51.10 9.92 9.59 11.47 10.96 2.6
M1 18.59 | 15.93 2.17 9.03| 0.24 4.90 7.36 66.48 10.60 13.17 12.39 12.24 2.9
M2 18.69 | 16.38 2.04 8.32| 0.25 5.10 8.02 66.67 10.41 12.95 12.46 11.93 2.9
Cal,g, - - 2.95 - - 12.55 15.08 19.700 | 35
Caly, - - 3.76 - - 16.26 19.00 25060 | 45

FUBD P BeRGFE, P &R | Ko BIPE , g YBVESR | Dy BEIEREVERRER , 9y BRIRETEA |, 9 BRIRETE A |,y RIRETEA |, Py AR TT
Pijooag: Z8TE£8 1/120 rad e fFEE, N2 BERE= (NEURERE 2 (LA FEIY #50)

A) EOZIEA 1/150 rad i
1E) TRUTRERFROF HIZHT L7 fE

Legend) P,,,.. Maximum load, P,: Ultimate load, K: Initial stiffness, x: ductility factor, D,: Structural characterization factor, y,: Yield angle,
7 Yield point angle, y,: Ultimate angle, P,: Yield load, Py1.0.: LOad at the deformation angle 1/120 rad,

N: Shear wall multiplier (rounded down to the one decimal place).
A) at 1/150 rad.
Note) Underlined values used to calculate N..
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Fig. 10. Load (P) and deformation angle (y) curves of
racking wall test.
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Table 6. Result of accelerated-deterioration test.

He KAnf # (KN)
Maximum load (kN) B/A C/A
LR A B C
Treatment
A\;qezjgge 8.51 9.89 9.12
= 1.16 1.07
IR ¥
*?52& 4.4% 4.4% 5.4%

JLEE AB,CIEE 2 RS,
Treatments A,B, and C are referred to Table 2.
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