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The Strength Properties of Japane Larch LVL ( )
-The shear strength properties-

Shu MORIIZUMI Tadao KITAMURA®

A series of strength tests have been made to determine allowable unit stresses
for Japanese larch LVL. This paper reports on the shear properties of the
LVL. Two types of LVL constructions were made; one had butt joints-Normal
LVL-and the other did not-Clear LVL-. Static bending tests were per-
formed with vertically -laminated and horizontally-laminated beams in six different
span-to-depth ratios, i.e. I/h, and in five different depths. Compression shear
tests were also carried out with block-shear specimens. The results are summari-
zed as follows :

(1) The modulus of rigidity (G) and the pure modulus of elasticity (E) of
each LVL, calculated from the relationship between the effective modulus of
elasticity (E' ) and 1/h, were 7 ton/cm? and 130 ton/cm? respectively.

(2) The Ver. LVL with the Clear LVL failed in horizontal shear force
at 1/h=8, and the Hor. LVL with the same construction at I/h=11. On
the other hand, either the Ver. LVL or the Hor LVL with the Normal LVL
did not fail in shear force even at 1/h=4.

(3) The apparent maximum shear shrength (1t max) of the Clear LVL and the
Normal LVL decreased in accordance with the increase in I/h and depth.

(4) The shear strength of the LVL was calculated from the relationship
between the bending strength and I/h. Both the shear strength and the compression
strength were in good agreement with the results of the block-shear and the
compression tests respectively.

(5) The t max when the 1/h was 4 was predicted on the basis of the sheared
area. It was approximately 38kg/cm? for the 2-by-12 beams with the Clear
LVL, and 30kg/cm? for the ones with the Normal LVL.

(6) In the block-shear tests, the tangential shear strengh was found to be more
or less smaller than the radial shear strength, arid the rolling shear strength
almost 80% smaller than both the tangential and the radial shear strengths.
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Clear 25 38 |4,6,10,12,16 Ver.
LVL 38 38 4,6, 8,11 Ver. Hor.
64 38 |4 Ver.
89 38 |4 Ver. Hor.
Normall 38 38 [4 Ver.
LVL 64 38 |4 Ver. 2
89 38 |[4,6, 9,12,16,20 | Ver. Hor.
112.5 38 |4 Ver.
150 38 4,12 Ver.
1) :Ver. (Vertcally laminated beam) MEmIcER

Hor. (Horizontally laminated beam) ¥/&iic 1T
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OH |(mm) (mm) (cm?) (kg/em?) | S(38) | (kg/em?®) | S@8) | (kg/emd | S (38) | MHEO
Ver. | 25 38 19.0 4 85.7 i 1.161 684 | 1.114 54 | 0.939 | ®AM
LVL (81.2—90.8) : (648—725) ( 45— 60) |
28.5 6 64.2 | 0.870 770 | 1.254 79 i 1.383|3I5&NH(7)
(55.5—72.1) (660—867) : ( 76— 84) B AM(3)
38.0 8 52.0 | 0.705 816 | 1.328 95 i 1.659 | 513& D
(46.4—56.0) (729—920) : ( 88—106)
47.5 10 41.7 | 0.565 819 | 1.334 105 | 1.839 | 315&D
(38.0—43.8) (748—898) ! ( 95—116) |
57.5 12 3.0 i 0.474 833 | 1.357| 109 | 1.899 | 5l3&kD
(31.8—39.0) ; (752—927) | 102—117) |
76.0 16 2.2 | 0.385 838 i 1.365| 119 i 2.079 313D
(24.1—28.5) ! (766—917) | (114—122)
38 38 285 4 73.8 | 1.000 596 | 1.000 57 1 1.000 | #AMT
(65.6—83.8) (530—677) ! ( 54— 63) |
43.3 6 59.8 | 0.810 703 i 1.180 80 | 1.404 | HAM
(52.1—65.5) | (612—770) ( 73— 85) i
57.8 8 48.7 i 0.660 810 | 1.359 102 | 1.789 | 5158 0(9)
(43.8—54.0) (719—887) | ( 95—109) : H AM(5)
79.4 11 36.7 i 0.497 820 | 1.376 115 i 2.018 | 5l3kD
(32.9—42.0) (725—926) : (110—125)
64 38 48.6 4 69.6 | 0.943 572 i 0.960 53 ! 0.930 | #AM
(62.6—75.6) (514—621) | ( 47— 59) |
89 38 67.6 4 63.0 i 0.854 526 | 0.883 58 i 1.018 | B AM
(57.3—69.6) i (478—581) | ( 55— 62) |
Hor. | 38 38 28.5 4 74.0  § 1.000 581 | 1.000 57 1.000 | &AM
LVL (72.0—80.6) | (565—633) | ( 50— 64) :
43.3 6 60.0 i 0.811 684 i 1.177 77 i 1.351 | RAM
(53.9—65.4) | (614—1745) | ( 69— 90) :
57.8 8 49.1  : 0.664 777} 1.337 98 i 1.719 | 3I5&0(6)
(38.9—52.9) | (617—837) | ( 92—103) ; A M(4)
79.4 11 | 31.3 ! 0.504 800 i 1.377| 113 i 1.982|3I%&N(9)
(29.2—41.2) | (626—883) | (105—120) HAM)
80 38 67.6 4 58.7 i 0.793 475 i 0.818 50 i 0.877 | AN
(52.9—61.0) | (449—508) ! (39— 56) i
D As: #AMER, As=a+b, a=8AM2/¢Y, 2) S(n)/S(38) : h. b=38mmMABRKICKH 3 BHEEL
3 E: BRI OY v/ HE

No.390 1984

7



LVL

3 Ver. LVL (Clear) Ver.LVL(Clear) r'y
h=38 h=25
3 1 __ 100 "=30(mm! 100 I/f’
)3 ' 4
- / /I
S r
< sof so- &
Clear LVL o
Normal LVL 2 | | 5 | | |
2 0 5 10 0 5 10 15
3 Hor.LVL(Clear) Ver.LVL (Normal)
- h=38 h=89 f/
1/h 100+ !/I 100
e //
[
S 3
S 50 -
W, . 3
EI
1/ ok | 1 oL | | ! 1
5 10 5 10 15 20
Clear (/h (7h
LVL  Ver LVL ) o h
25 38mm
3 Normal LVL
LVL| h b A& un T max Tb i B
¥ B 5 S [ ¥ B S@|[F B SO
DR ((mm) (mm) (em?) (kg/em?) | S(38) | (kglemd) | S38) | (kg/cm?) | S(38)
Ver. | 38 38 28.9 4 65.5 § 1.000 516 | 1.000 42 i 1.000 | 513D
LVL (57.4—67.3) | (459—546) ! ( 39— 45) !
64 38 48.6 4 59.0 i 0.901 465 | 0.901 42} 1.000 | 513D
(53.3—64.6) | (420—509) | ( 36— 46) !
89 38 67.6 4 52.9 i 0.808 436 | 0.845 4 1 1.048 | 513D
(44.9—60.5) | (366—498) | ( 38— 53) i
101.5 6 38.2 i 0.583 470§ 0.911 69 i 1.649 | 513&D
(32.7—42.0) | (403—517) | ( 65— 74) |
152.2 9 28.9 P 0.441 491} 0.952 97 | 2.310 | 3I3&Y
(25.5—32.6) | (434—554) | ( 87—101) !
202.9 12 20.6 t 0.315 507 i 0.983 104 | 2.476 | 515&D
(18.1—23.7) ! (445—583) ! ( 99—112) |
270.6 16 15.2 P 0.232 497 | 0.963 108 | 2.571|5I%Y
(13.7—16.1) ! (451—527) ( 97—116) !
338.2 20 13.1 {0.200 510 | 0.988 117 | 2.786 | 513D
_ (10.8—13.7) | (445—561) ! 114—121)
112.5 38 85.5 4 47.2 P 0.721 381 | 0.738 44 1 1.048|315&D
(39.7—52.4) | (321—423) | ( 38— 46) |
150 38 114.0 4 41.4 P 0.632 33 i 0.643 44 | 1.048 | 513D
(37.7—45.0) | (302—361) | ( 41— 50) |
342.0 12 16.7 i 0.255 402 1 0.779 130 | 2.857|5l&Y
(14.9—20.6) ! (397—484) (107—138) |
Hor. | 89 38 67.6 4| . 45.8 ; 384 47 515& 0
LVL (38.7—51.6) | (325—429) | ( 40— 54) |
101.5 6 38.7 ; 403 65 ! 515k D
1 (29.5—46.9) | (337—484) ! (62— T71)
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