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Evaluation of Bonding Shear Strength of Cross-Laminated Timber
Fabricated with Domestic Larch
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Abstract: The bonding shear strength of cross laminated timber (CLT) is an important index to evaluate
the bonding quality of CLT. There were six kinds of layup methods including the modulus of outer
laminate(>8~<<12 GPa (low), 212~<16 GPa (middle), and>16 GPa (high), the number of layers (three
layers and five layers), the thickness of timber (15 mm and 25 mm), and layup directions (orthogonal and
inclined 45 degrees). Based on LY/T 3039—2018, the bonding shear strength of CLT plate was tested.
The results showed that the main failure modes were serrated shear failure along the wood surface and
shear failure along the annual ring of transverse direction of the laminate. The loading rate had no
significant effect on the bonding shear strength of CLT. The MOE of outer laminate, the laminate number,
and the direction of layup had significant effects on the bonding shear strength of CLT plate, except that
the laminate thickness.
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IERBAAR (cross-laminated timber, CLT) J&
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1 #R5E%®
1.1 FPRl

JR A4 kL ik H R Ve i kA (Larix kaempferi
(Lamb.) Carr.) #&#4, “FEIE/KEN (12+0.96) %,
VRIS EE(0.58+0.074) g/em’s ) R A7 9 9 %
2 000 A [5 7= & - 48 44 330 AT 20 245 B0 1 B B U 5
SE X R 8~12 GPa NARBE B4, THME N
10.33 GPa, i1 33.8%; 12~16 GPa AR 4,
SFH448 4 13.86 GPa, (5 H.49.9%; 16 GPa L =N
R, F¥IMEN16.21 GPa, 5H16.3%.

FA G R, 7 K B 0 3 0 v Ak
[ B 100%, %6/ 9 Pass, AMNW.
1.2 FEEK

Fakopp H8 A4 N 7798 0 52 £« 4% 2 3R B AL
H 8K ENL. Instron 5582 J7 fig 112436 L

1.3 W5k

CLT # H A% ML #% 2 700 mmx1 240 mmx75 mm
(45 mm), FEEIEH| 3. Fmk, ik 200
g/m?, WIEJEZ11.2 MPa, {RIERE 1.5h, #]&A
[ 2H 08 77 P CLT M (IR AR ILR D HAr,
EIUM-CLT 4, 73 42 [ %6 B2 CLT I = BT ) 5ik
FERIREMR o

#1 CLTEEAR
Tab.1 Layup of specimen

B JE R
WS mgYR B

. EWwE L, CLTE
T [7) 1 / mm L B / mm

L-CLT fi&fis iis /-L-1/ 25 3 75
M-CLT i fiRfis /L1 25 3 75
H-CLT @il (RAss /-L-// 25 3 75
B-CLT Hfiih: i /]-L-// 15 3 45
Z-CLT Pl REE /L1 15 5 75
X-CLT i ke 4 15 5 75

45°-//
/3R B R IBRA RS IR , L7 v [ 2 AR A e [ 2R, 45° 4R
hEZ 4R 4504

M CLT TH AR H B AL 3K B 1 000 mm>300 mm
(Kx58) HI#kim, & RES SR, Wil
Fiome 2B D058 B H b5 R SF 60 mmx55 mmx
hy FEARFLGTE 2528, BRHATHEAT 2 IRET UL
AR E (20£2) °C. MIXTRIE (65£5) %
BN AT AR S, 27 LY/T 3039—2018 (IE
TEEARY, Al~A14 S AE N EGE 2 3 mm/min 5%
R AT R Z BT U156, B1~B14 f1 C1~C14 i 14
TEINZGEZ 5 mm/min 2504 F 34712 B VR

ZBIYRRE () HEARNA 1,

_ mec <1)
/o= axb

X F,,—RZRKBIANERG, Ny o RIEZH
MR, mm; b—JZZ BT, mm.

2 FER5R
2.1 INEGERNT CLT AR i 2 BY D) 58 75 2 i

AN NG R R, CLT 8 2 J2 8 1) 58 J&F
L2,

M 2 AT %0 B4k FR A 5 mm/min AT INE
(1) 1% 2 B 70 58 2~ 3948 /N TR H 3 mm/min 1#E47 10
B E BT AL, R JZE BT ) 8 B T 24 43 Sl
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Fig.1 Diagram of bonding shear specimen of CLT
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Fig.2 Bonding shear strength of CLT plates with different loading rates

N 479, 5.00 MPa, H 7 % 4 7 2 4.70. 5.10
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Jie 2 By ) o B AT B E T 200, PAEKRT
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I BE R AN i 2

AR AR MBE L ZA T, REH
VIss B A e A — 8, Hom R E A /ME 22 7
B3, R INEE AR R B D) 5 AT A —
SE R . ISO 12597: 2007
Glued Laminated Timber - Method of Test for Shear
Strength of Glue Lines” XT i J2 BY U 58 FE 1% A W &
G 2, (HE 2D FE N EK 20 s 5 R AR BR
GB/T 26899—2011 (&5 44 FHEE RAA ) Xt it |2 B )
5 A 58 N A 2 A 9 800 N/min, 5t B IR )2 BT 1)
548 110 in 280 2R 7 R 7R — e Tu Y

FEARIG TG A, 3 A1 5 mm/min 0 #5352 5t

“Timber Structures-

I S BY V) i RSP IE S i AN B35, DR X AR A
B ORBUEE . ERE BRI AR T 1) CLT AR i
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Tab.2 Bonding shear strength of CLT plates with

different layups

CLT kA R B D) 58 8 /MPa

W5 B BKM TIE RAME RRERE ERREU%
L-CLT 82 6.05 3.99 2.41 0.87 21.9
M-CLT 82 6.45 4.22 1.82 0.93 22.0
H-CLT &3 7.77 4.57 2.30 1.12 24.4
B-CLT 78 5.95 4.17 2.55 0.90 21.5
Z-CLT 81 7.88 5.12 2.74 0.92 18.0
X-CLT 77 9.39 6.74 4.34 1.11 16.5
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2 AT AR A CLT B2 85 V)5
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FHARJZ 25 Y AH BT L, DR b L BY 1) o 3 A Ll e &5
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R J2 B D) i JE (1 il IR A X 32 A W6 KM R T
R AR AT LA IR B D) A SR R R 1) 2 R AR B T 1)
BIUIRR, WL 3.
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Fig.3 Failure modes of the bonding shear
strength for CLT
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558 P55 A A58 X VR KM SR TH R AR B VIR B )
IR, B3R 2 2 AR 138 0 58 0% 38 N CLT ARk
RIZBIYI8 R . AR AR R A 2 &
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15 CLT AR 1225

222 JERIEEEFERZEI 5
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(M-CLT) AR ZB IR BRI 7 21.33%. AW
FEE R K AICLT B ZRZHEN I JZ 127 =,
FR BRI B 8.9% LTHH 12.2%. RHiF B H
TVl IR JZ G PR W G HR bR, BEE 2 H0N 1Y
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R ) 2 2 I T RESORIME 2 J1 2 18], ATk
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RE— 25 ASTF] R 5 CLT ARG 2 BY V) 5
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Tab.3 Analysis of variance of the bonding shear strength

of CLT plates
AT R EWREE  BEWEH ARim
<0.05, F2mi 225
L5M  P=0.256
Pl 0.723 <0.05 <0.05

MEH  pe0o0s EWALE MWDE  EwmLz

L5H  P<0.05

HER 3 A BREHRE BT CLT MR i 2 BY 1) 56
ERMA R ES, ERER. ERE8. ART5
[e)%F CLT AR I J2 BY V) 98 BEAA A2 B 3 1t s m . Horr,
X R R B AT /N B3 2 R M, L-CLT 5 M-
CLT Z [HAAFE R E M ZE R
2.3 ZERRTE X CLT AR 2 B D) 38 5 5 i)
CLT 75 41 £ I 0 iy v ANt e, 38 % CLT A7 4E
4507, CLT F MBI e o A7 7E <6 mm 4ERH . 1R HL
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M-CLT ., 73 Hr 45 58 FE 0 CLT iR JZ B9 Ui 2
SN, SR 4.
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Tab.4 Bonding shear strength of CLT plates with

different gaps
SRR mm R WD VRE NP
FEME AeEmZE R REU%

0 28(35.7%) 4.41 0.81 18.3

0~2 29(35.7%) 433 0.76 17.5

2~4 11(11.90%) 4.17 0.88 21.1

4~6 10(11.90%) 3.67 1.22 333

>6 4(4.76%) 3.36 1.08 32.1

FF 4 AT FEASTRIG G Rl P B 5 42 1 58 15 1)
Hhn, CLTHRARZBYYI5mE RidEua . hT 5%
(1 A7 76 A 4% B oty 350 7= AR L AR, I TR E B
QU RE, BT IRZEIYIEE . FR, RZEE
IR AT R AR K I BRI, B o5 4% 1R T8 JE 1 3
I, EERRAL R R AR, 0 R 2 ) TR 28 T
Ny BRIE BT VISR T AR . SEBR TR EEE 2 mm LA F,
CLT MUK = BV 98 52 A W S g/ a3 (HEERR 58
P 4 mmi, AHECEIC4ERR CLT, HKRZ871)
SEEE T % 16.78%, HAS R EIE K, & T
CLT A5 A i A ME AR e M o DRI AE Tl A AR 7
BF, 200 ANt R, R A B TR R AT R
b7 L1 5% [k KM CLT b (0 3 ) 24 v R

3 g

1D KA 5 mm/min #4711 CLT B JZ B9 V)i
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DI R AN i3
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G2 b IR S B T, o B AN S T T DA 44
AN J2 B 1) 58 BE TR S e R 7 S5 B3 — 20 9
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