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Tablel Equations for predicting midspan deflection and load at
2.2.1 proportional limit of the lattice girder and or truss girder
subjected to four points bending load
5 wL4 48 N b ?xﬂé({ggf}‘: L) 79 2R (CF]Hn)
, D d i truss gird ith indep- ice gird ith web
on 384(EI)L{1 512 endent diagonals connocted by CFF
% (L:I);} ............ @ |xkba |5 BB 1 +Fs——f_+_Zf> T { ?4l“<EDL}
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o . . ig. 2 Lattice girder designed as a residential floor
d : ££4] (nail diameter),Fe=goE +++eseeee- (32) beam (data are shown in Table 2)
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Table2. Data of lattice girder designed as a residential
floor beam.

5 F AP } sy span L =364cm %2\~ depth H=30cm 4T B=13.6cm

lattice 244515 % angle of diagonal ¢ =45° #i Mk panel distance
girder a=45.5cm
P o B2\ depth Ar=hB=8.0cm AW total width dbT=bB=2.3X
hord 4=9.%2cm WAL cross sectional area AT =AB =73.6cm?
chor
° Wid 2 K€~ A~ b moment of inertia IT =IB=392.5cm*
B o # e\ depth hw=7.8cm &A1& total width by =3.8X 2=7.6cm
Web B 2 ke~ A~ + effective mement of inertia Iwef==
240.4cm* 4 451 £% effective cross sectional area Ay =47 fcm?
D4 %4\~ center to center distance between chords g =22cm
gr=gB=11cm #}# &£ & length of diagonal member
Aw=g/5in45°=31.11cm
%7 nail=CN90 (16d bright, common wire nails)
* O i $TA % /S number of nails per panel point m=33 (1i@%
others AWiETie# 3 as single shear nail)
2 ik#5E design load w=3.4134kg/cm
A %% slip mobulus for design Ks=1500kg/cm
i BitAY Y 7% M.O.E for design E=60X10°kg/cm?
| #E assumption : 2/mKs=1/kc
(Kg) 7-& o
&Y
oS 3.2.2
= X) &
% e
(Wl )Jpr=1920 Kg --- -4~ \/A o 4
~ *3“5
T py
4"-."@‘»}’500'
- O.7(WL Jpy-= -+ g e
w0 ke AR
s [TV iy S design load wt=1240Kg
&S VA
1000 [
B
16=1264
so0r 64=0.927cm
P (em)
I 1 |
0 1 2 3
AN RS b H
CFJ

midspan deflection &

%3 R s THEEh A EEARED [HE—1Tcb&i]
BN, 2T, b7 2Lz CF] THHMpHEEE A
T WREE%RT %,

Fig. 3 “Load—deflection” diagram of residential
floor beam (reffer to Fig. 2) predicted with
derived eqs (23).(26)~(28).
where, “tuss girder” has independnt diagonals 4
not connected by CF/J.
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“ elastic bearing constant” SP
koi i 0.1
Kot Foschi Bonac™ B
a=(a+a'/2
L a |
¥ 1
1 iu |
| o
ly |
1 \éj : o - l
- t—a7’72— t—a’2 —
2 a's 2g/tany
a H50 MOMALET 5L 7 AROGAMEREOE %
2e: R OHEigE]
3 Fig. 5 Definition of panel distance in truss girder
with eccentric panel points. where, 2€ is
5 a o o 2 distance of eccentricity at panel point.
(& was used in calculations)
Hak 8 B H o 0o &K B H K
Table4. Some basic properties of materials used in the experiment.
a) b) c) d) e) f) g) h) i) 3 k) D m)
5 B Tu u Ry Ey E. Fe  F¢/E: ko-o ko-1 a-g a-1 Ts WF
Item (%) (mm) (10®kg/cm?) (10°kg/cm?) (kg/cm?) (10%kg/cm?®) (cm) (kg/cm?) (%)
SE ¥ oA 0.47 16.2 5.0 60.8 71.7 290.9 0.G042 4.55 12.85 15.9 5.6 197.9 95
mean
BN & 0.41 13.3 2.3 48.1 45.3 250.0 0.0029 2.72 9.11 11.5 3.6 45.2 15
min,
5 K & 0.57 19.1 7.7 73.4 103.9 391.5 0.0065 5.99 18,70 27.4 8.8 139.0 100
max,
FHUER 2= 0.03 1.5 1.1 7.5 16.8 30.4 0.0009 0.88 2.14 4.3 1.2 25.0 30
S.D.
W = % 36 36 72 36 36 36 26 36 36 36 36 36 36

number of data

#) a)H 1 specific gravity, b)& k% moisture content, c)E# % HIT annual ring width d) ¥ » 7 RS2 KEF)
M. O.E. at high moisture content, e)#E#MiY ~ 7 % modulus of elasticity in compression parallel to grain,

) § MM E max.

crushing strength in compression papallel to grain,

g) M E i a ratio available for predi-

cting Fe through M.O.E., h),i)» 7 ¥ Y—CNG65%®D “elastic bearing constant” elastic bearing constant of larch—
CN65 system, ) ,k)EEM*%& R effective foundation depth, FHF 0 LAM , 134 DE L AMAFEEOHE, subscript— 0
indicates first loading, —1indciates cyclic loading, DEMBEESRDO 7 e v 7 AWK E block-shear strength
(ASTM D905) of glue-joint in laminated chords, m) KR wood failure.
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Table5. Effect of CFJ on the flexural properties of CFJ
lattice girder (experimental verification)
- e b & B ¥ Ccic
* B oH 0.2cm#% BA B K Baibhr
Speci D E HE e b & TERNK ~
pecimens load at max. deflection energy stored
0.2cm load at max. up to failure
deflection load
P0.2 Pmax 5max U
(kg) (kg) (cm) (kg - cm)
J 1 250 1758 7.00 8973
2 250 1610 * 4.46* 4946+
75 AR 3 240 2054 7.56 10933
lattice girders 4 260 1655 * 5.10% 5102 %
with webs 5 280 1904 7.00 9604
connected by 6 295 2030 6.45 8934
CFJ 7 280 2168 7.90 12299
8 245 2134 7.00 10249
9 240 1665 * 3,82+ 4265% CRJ
T 1 200 1420 5.15 4976
2 200 1308 6.00 5437
b7 AR 3 170 1330 5.12 4693
truss girders 4 180 1480 6.25 6261
with 5 210 1322 6.40 6325
independent 6 165 1394 5.76 5322
diagonals 7 140 1532 6.25 6371
8 170 1592 5.45 5713
9 160 1490 5.12 4852 CFJ
(%) (%) (%) (%)
i=1 25.0 23.8 35.9 80.3
2 25.0 23.1% —25.7% — 9.0+
3 41.2 54.4 47.7 133.0
4 44.4 11.8 % —18.4%* —18.5%
(Ji/Ti—1) X100 5 33.3 44.0 9.4 51.8
6 78.8 45.6 12.0 67.9
7 100.0 41.5 26.4 93.1
8 44.1 34.0 28.4 79.4
9 50.0 11.7% —25.4+ —12,1%
Yo 49.1 40.6 26.6 84.3
mean value
R R 25.0 10.5 14.4 27.6

standard deviation

) » B IRBM
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