Lattice Girders from Small Larch Logs

Distortion of lattice girders made of green timber

Kohei KOMATSU Hisayoshi KURATA

Three kinds of lattice girders which were designed as residential floor beams of
365 cm span  were made of green larch timber They were laid on the laboratory
floor without a load and their distortion was observed for a period of 135 days
The results of these experiments are as follows

1 The type-I girders(17 specimens refer to Fig.1) whose diagonals were made

of pith-centered 7.8 cm squares showed statistically three times as much twist
as type- andtype- girders(17 and 3 specimens,. Respectively)whose diagonals
were pairs of 3.8x 7.8 cm scantlings

2 The type- andtype- girders were considered to be usable after 135 days

seasoning but the type- was useless

3 The amount of twist observed was not related to the torsional stiffness which

was almost identical among the three types of girders

4 Contrary to expectations, it was concluded that the use of pith-centered square

members for diagonals caused unacceptable amounts of twist in the fabricated

girders
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Angle of distorsion in the distance of 350cm as a function of apparent
moisture content of specimen. Each plot and solid curves indicate
individual specimen and regression curves by L.S.M., respectively.
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Table—1 Raw data from measuremert of twist in
individual specimens.
N W L Wl W s, AL s sl
. -
10 k
(unit) % % deg. frgg—f rad-qznn]T_l kg em %
I—1 44.5 15.8 5.13 2.558 8.213 21.0 5.7 0.0 11.0 4.4
1—2 48.2 16.7 6.15 3.067 8.819 27.0 5.0 1.0 13.5 4.6
I—3 49.6 15.5 6.33 3.157 7.630 24.1 6.5 2.5 11.5 2.9
I1—14 37.4 —_— 8.91 4,443 8.793 39.1 7:2 3.0 11.0 2.8
I—5 40.6 16.8 6.37 3.176 6.899 21.9 5.8 0.0 11.0 3.3
I—6 48.4 — 9.98 4.977 7.902 39.3 6.0 2.0 10.5 2.9
I—7 39.3 17.0 8.43 4,204 7.575 31.8 6.7 3:5 8.5 1.9
I1— 38 46.9 14.7 9.23 4.603 8.282 36.1 6.5 0.0 10;5 3.5
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No oWy T et Gy M B B B Bl
i
(unit) % % deg. ?:: - %}11 kg cm %
I—9 47.5 —= 5.98 2.982 9.035 26.9 9.3 4.0 17.0 4.2
I-—-10 49.1 18.1 -6.90 3.441 8.138 28.0 5.2 2.0 11.0 3.5
I1—-11 44.5 19.6 8.02 3.999 8.890 35.6 5.2 1.5 8.0 2.2
I1—12 53.7 15.4 7.85 3.915 9.592 37.6 6.1 25 15.0 4.5
I1—13 51.4 16.3 6.37 3.176 8.870 28.2 5.3 0.5 13.0 4.1
I—14 45.1 13.1 9.35 4,663 9.660 45.0 7.8 3.0 12.5 3.7
I—15 46.1 16.1 8.35 4.164 9.276 38.6 7.5 3.5 14.0 4.0
[ —16 44.5 16.8 7.72 3.850 7.902 30.4 7.3 3.0 12.5 3.8
I—17 35.5 15.4 8.28 4.129 9.688 40.0 5.9 2.0 11.0 2.9
Mean 45.4 16.2 7.61 3.794 8.539 32.5 6.4 2.0 1.9 3.5
I—1 59.0 14.2 2.27 1.132 6.318 7.2 5.5 2.5 8.5 1.9
I—2 42.9 13.4 1.83 0.913 6.342 5.8 7.4 2.5 10.5 3.0
I— 3 43.0 14.1 -0.47 - 0.234 6.655 - 1.6 5.8 1.0 10.0 2.7
n— 4 447 14.0 0.58 10.289 6.544 1.9 6.2 0.0 10.0 2.9
0I—5 34.0 15.5 3.43 1.710 7.697 13.2 7.8 2.5  12.5 4.2
I— 6 43.7 15.0 4.15 2.069 7.954 16.5 7.8 2.5 13.0 3.1
n—7 36.3 13.9 3.97 1.980 7.350 14.6 7.5 4.5 13.5 3.1
I— 38 42.8 14.5 4.97 2.478 6.571 16.3 5.4 0.0 10.0 4.0
HT 9 28.2 15.6 3.15 1.571 6.731 10.6 6.4 0.0 12.5 4.1
010 37.7 13.9 4.50 2.244 6.876 15.4 6.8 2.5 11.5 3.6
0—11 51.9 15.1 5.68 2.832 7.868 22.3 7.6 0.0 13.0 4.0
o—i2 38.1 14.0 4.21 2.099 7.352 15.4 7.6 0.0 12.5 3.8
0—13 51.5 15.4 4.17 2.079 8.127 16.9 5.9 3.0 10.0 2.2
I—14 49.6 15.3 3.65 1.820 6.661 12.1 7.6 3.0 13.5 3.4
I—15 37.9 14.7 2.08 1.037 7.713 8.0 5.4 3.0 10.0 2.9
016 39,0 14.0 3.92 1.955 7.281 14.2 4.9 0.0 9.5 Sl
017 36.3 14.3 4.11 2.050 7.700 15.8 4.8 1.0 10.0 3.0
-1 54.5 14.3 3.75 1.870 10.883 20.4 6.8 0.0 14.0 4.2
— 2 445 14.2 2.38 1.187 10.806 12.8 6.8 2.0 10.5 3.2
m— 3 39.0 14.7 4.02 2.005 11.178 22.4 6.4 3.0 12.0 2.9
Mean  42.7 14.5 3.32 1.654 7.730 13.0 6.5 1.7 11.4 3.3
a
Apparent moisture content of lattice girder
b 135
Apparent moisture content of lattice girder after 135 days from manufacture
c 350cm
Angle of twisting distortion in degree per 350 cm length.
d cm 135
Angle of twisting distortion in radian per unit cm length value after 135 days
e
Torsional rigidity of lattice girder
f
Torque necessary to make the twisting distortion of lattice girder to zero
g 8
Grain angle of board constituting the chords mean of eight boards
h) i j

min
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