Lattice Girder from Small Larch Logs ( )
-Duration of load performance-

Kohei KOMATSU Noriaki MAEDA
Tadao KITAMURA

Duration of load tests were done for 1194 days on larch lattice girder of 364cm

span length and of 182cm load-bearing width providing that they were used as
residential floor beams. Four specimens were made of green larch timber, and set
in a frame simulating the Japanese traditional post and beam construction. Two
of the specimens were fixed to posts with plywood gussets by nails of 65mm length
and the others were suspended from lateral girders with steel joist hangers. The
results are summarized as follows :

(1) Under a vertical shear load, the joist hangers were deformed two times as
much as the plywood gusset, but the hangers were considerably rigid against
rotation.

(2) The creep data for a period of 11 to 1194 days was fitted to a regression
equation of d ¢ = A tN by least squares method. Determination coefficient
rz was all greater than 0.9.

(3) The creep deflection & c was calculated using the design equation reported
previously, provided that the support condition of the lattice girder was rigid
for the initial stage but rotation-free for the final stage. The calculated creep
deflection & c-cal(P) was in good agreement with & c-exp(30) which was estimated
using the regression equation.

(4) It is concluded that the duration of load performance of lattice girders
tested is not so good, and that a mid-span deflection of 2 to 3cm is presumed
after 30 years' load duration.
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1
Table 1 Shear test result on a joint using steel joist hanger

be =50mm be=100mm
No. B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
Ks 37000 19600 17200 16200 34400 10600 10000 9200 13750 12800
(kg/cm)
Qmax 4.20 4.43 3.90 4.65 4.75 4.55 4.60 4.60 4.75 4.50
(ton) .
Qmax/Qv 7.6 8.1 7.1 8.5 8.6 8.3 8.4 8.4 8.6 8.2

be :MitEHES bearing length (refer to Fig. 6 (b))
Qv : EfEIHEICHT 2O AN Shear force on the joint for the
long-term design load (Qv=550kg)
A QuiEOHDOEEREZENL Joint displaccment corresponding to Qv
Ks=Qv/dv: £ODFTXOFHE  Slip modulus of the joint
Qmax : 4= 10mmEEDE AW XIIKBM S Shear force at 4=10mm or ultimate
shear force

2
Table 2 Instantaneous deflection of lattice girder subjected to the
design load for long term service

MMy v TR K@l b A E b A f o ® K
Young’'s modulus of Ovserved deflection Calculated deflection
chords EBlizEH  BlEEHHE Type of support
T B Oo-obs (Oa+08)/2 Rotation free Fixed

(10° kg/cm?) (mm) (mm)
1 93.0 90.3 3.26 0.65 6.88 3.22 Joist hanger
2 78.8 71.5 4.33 1.12 7.67 3.37 Joist hanger
3 68.3 68.8 4.64 0.36 8.41 3.52 Plywood gusset plate
4 60.3 61.5 4.92 0.35 9.19 3.68 Plywood gusset plate

Oo: R/ vthilfzbd, 272 L, REHHODEMAEEEV. Midspan deflection without
deflection from supports.
Oa, Os: BHMHODZLESR.  Deflection at supports.
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3
Table 3 Estimation of creep deflection Comparisons between the estimation by
regression and that by design equation

k B H B X i & 5 # E Estimation by design .
v IRE Estimation by regression equation equation Comparison
Young’s modulus . — —
No for long term RIEGRE S0EFEROHE DA  [EEREM [
service 0c=AtN  Coefficient Estimated deflection Rotation Fixed Oc-cal(P)
of  after 3Q years creep free ——
LE determination c-exp (30) 6c-exp(30)
6c—cal P) 6c-cal (R)
(10°kg/cm® . (mm) — r (mm) (mm)
1 46.0 1.909 0.249 0.921 19.30 17.34 13.70 0.898
2 39.0 1.837 0.257 0.934 20.13 18.18 13.87 0.913
3 34.5 2.345 0.213 0.925 17.08 18.84 14.00 1.103
4 30.5 1.992 0.264  0.961 23.10 19.66 14.17 0.851
Ave. 0.939
4
dc A tN N L s 1 s
Table 4 Comparison between the coefficient
N of regression equation 5 ¢ A tN 2 3 6 7 8
in this study and those obtained in
other experiments
A KER (Oc=AtN)BFRE k)
Type of specimen N Researcher
(reference)
ARE v 7 RE—4 " 2.5K 0.31 HELWD
Plywood box beam3.0K 0.41 Arima et al
7 % TR o1 0.27
Composite beam in 2 0.26 HHL'W
7T construction 3 0.22 Arima et al
7477 FIFR N 0.30
Fink truss M 0.20 ¥H5'?
G 0.29 Yoneda et al
7F RB 1 0.25
Lattice girder 2 0.26 /MRS (FRED
3 0.21 Komatsu et al
4 0.26 (present work)
1
ot L/300
330 1
1979
2
333 1 1979
3
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