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21 & #

AWE3mm 5L 6mm © 3ply AL, 3mm kIO 5mm D S28 i
EEFELTL bV e, SRTILEERERBERO 24 7 I AR TH D, BRIE
EEROAHEI L a7THFEOEINE L LEI5LELDTH D, MERITBEAR
HHASHBOTHREOLOTH S, FERBOFHEX, HE, §KE% Table 1 i/RT,
PR EBRAHD 45X 45 cm DIE UMK A Table 1 in TR T AR -1odh & T, B DS
b ERHEERRER ORBA 21ER L 1,

Table 1. Test materials and number of specimen

. : Specifi No. of Specimen*
Test Material Notation Thickness Gpec1' ¢ MC
+ 0 0
(cm) ravity (%) 0 45
Shinanoki Plywood A 0.319 0.56 10.6
(Basswood) B 0.615 0.48 11.0 4
C 0.326 0.98 6.8 4
Hard Board
D 0.473 1.09 6.9 4

* Size of specimen: 45X45cm
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TTREMROMTBERROHTHE O L H 1T, ERROMTELEIXE DKM
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D5 B THO IEOFREE 1.9) Rk VFHE IS0 TERICIZ, ZolME oy
YVIREE, RAMBEER G SIUORT7T VY v o R ERLEEY L Lo, B
BADOHBEY I 2 ENTES,
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BT ¥ v 7 R ORI, SRORBRBHMET E 2 A < vIFRC LT 0°45°,90° Off
#r b oRmBR T o2V TkIftok, ~— FE—-FRBWTIIERE A% 0° & L, R
BAOEIESem &L, BFDOA A VL 24em iZ5Ent, “0Y S hABE 42K 14455
DOARED LT, BT IOEMEAA S VvHRRIEME TEAE £ 715 — S TRHE LT,
BAIRED 12 BEC/s XI5 L, BIBRXTNUROBEICOWTE Ik -1,
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A TORE L\ 5 FRT plate shear & b\, ZOHEEOWTYL, 1AHKHE
HE 2 AMEENS S, 3mm BED ST
b DIZDOWTIE 2 SR EE BRI R
v, HE—BAOBFRIERELIFEFCE
WZEnb 1 AREEYRBLL,

BT XT 25X25ecm O E FHHE
DWTHR I ot, RBF OMEH LA
BLT 0 (=90°) LN 45° D2FETH 5,
MBI Fe 4 IRT L5108 A BME g 4 Sketch of a plate shear experi-
BLILEFWROL SKEE P 2Nt Tx ment by 1-point loading
DEOEL S FZRETHLOTHS, BAOPECIIEE 1/100mm O 44 TA ¥ — L%
3By, BRARIVGCTRIRELANE L, FEIRARC X -1,

_ 34’P
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CIZTahiIROARKIVEX, PHHE, d INELAOELTDH 5,

!
¢ dial gauge

G

2.23 KBPVHE

A7V VHEEDOERENID V2T, HDMPHCEG RO 2 M1 £ DS\ O]
FMOELWMCEAFEOELYUETSLLEDHbhBL0THS, L TEELEMD
ZWIEEARKC L > THAROELXMET 5 HENEBR TV B,

MAXWELL O E®E 5 E,.um=E2ui} EVCIOBRMBENT AN, CoERCLbVWIEE
BROBRIREROGHEIN a7EROBILEL WL DO TH B0, FHERERHD 5
BEIRABRC I 200 EDBXbD E b E S LLT), BT pup=uy EisbhiTl
Lighy, LLEWROEITY v 7 BB BEOEH - 0° HAE 90° HE T L <t
5T EOZEXNHTICECTIRUT 2 EEL D00 o & 2o TFELALVIXTTH
%, £2°C, ZOMRTIMFICLERT v vHORRAEHAALL,

BTy v 7R OWUEXRZLLOD I babLAHEHCOWT2ERKIOo¥£7 Vvl
BAIEHORBE & Lk, BAIEOLHIABRK OPREFIC strain gauge 2 A EAIC ¥
EHlL1, CoRBFOWMEmCRKBMOONRE E D OrF, Fig.5 KRTX 512 SEELYM
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“P /—tesf material JLP
% Y W
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+—50mm 300 mm 50mm—

Fig. 5. Test apparatus for measuring Poisson’s ratios in bending

2 TRBA D —RE T — A v ' 2235 X 512 Lic, 8 L7 strain gauge (31 mm
R ==~ D) ¥ Y O strain meter (I FBEHANLHBOL D TH S,
2.3 EEHEOHITERAE
40X75 mm DPEF ¥ ¥ 5 B A HETHEOTES 40%40 em OFHk A
LT, Z OO EEICF T D support edge % EE L THEHRE L, ZoEHV0D
ZHEROMBIT dlem 2ie s, FAUBMERFOEXH L Fig. 6@ rdLoe, BE
KEREx O TERY S -7, BABEOEHY S DRI HRIDOENALK

o

steel plate

s rrs.

wood frame
//

A

stest plate \ \
L Y

\ A
msuppoﬂ edge

DO L INNN AN

N\

™ iron channel
40 X 75 mm

E&N\Vwm <3

(a) (b)
Fig. 6. Cross-sectional view of apparatus for loading a rectangular plate
(a) edges simply supported (b) edges clamped
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Fig. 7. Method of loading Fig. 8. A view of a clamped plate

BrLfi s ML THEL T2 5 v FHioIC LT (Fig. 6(b), #Ek Fig. 7,8 iwRd X
512, POMNBCARMA ST TED EMSGEICE > Tz, HRIRO TE THE 1/100
mm, 10mm A PR —=27DFATAF—=SELHUGTHIELR, BAIRED 12 L L,
oW EC 2T HlE L,

3. RBRBRLEE

3.1 EBEHEENR

3.1.1 gy oRH

HFL Table 2 2R T LB D TH BN, 2D HT Eg B L TABF OO EE
AEETAHLENSHSH S, TihbbHET Y vk e MO O o THE L CRE IE
Al Dlodiz, 2.2 TR~ o HTRABAIREEHOPRENIFELELEL 2R
THLPHLTHLH, ZOMZ2CTIBAEREYEDTE Y, TofRo—i% Fig. 9
T, LHLRBA L I0EREFA—DOERLAB R - cb O TR WA, TOBEILS
EHLC pDEOKRE L OEFERPTOMT Y v 7 HmEOBEE S K&, R 457 A
FCik AW, BisbicEEoMAER L, ABF O X 2 BErEE LD T
L, AEBRTRY v /7 FROBEDOEMAE L CABRKF OME% Scm, A - v% 24cm 2%
B, TOEBGD bl B AL E 021 L h Fig. 912 X A7 bR o0 84 21
TWAHERBRETH A,
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B mattl =i
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30
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PLYWOOD A-90°

Apparent modulus of elasticity

PLYWOOD B-90° )“’{P
)o—\g),b-—")-@/

10

b I 5 o 80 cm
b/l 0054 0269 0538 430!

Fig. 9. Apparent modulus of elasticity in relation to the

width of a bending specimen

b: width of specimen
[: length of bending span=18.6 cm

Table 2. Basic constants of test materials (average values)

E (x108 kg/cm?) G (X103 kg/cm?) o
Panel
o | & | o 45° o 45 90°
A 102.4 223 20.0 9.3 18.8 0.168 0.418 0.030
B 76.7 16.1 14.7 6.2 12.5 0.191 0.374 0.020
C 36.5 164 0.228
D 49.1 20.8 0.223

Note: E: Modulus of elasticity from bending experiment
G: Modulus of rigidity from plate shear experiment
#: Poisson’s ratio from bending experiment
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Table 3. Observed values of rigidity modulus (X103kg/cm?)
Thickness No. of Plies MC G0° G450 G450/G()0 Reference
{cm) (%)
0.3 3 11 9.8 16.7 1.7
0.6 3 11 5.6 15.8 28
g 0.9 5 10 5.9 282 48 @)
g 12 5 10 5.4 24.0 44
‘: L5 5 10 5.4 32.2 6.0
<
_§ 1.2 5 12 74 433 59 1
1.5 5 .12 76 497 6.5 (3)
18 13 8.8 - 48.8 5.5 l
x1076 10" 6
1
300 — 400 ] — —
0 A-45
A-0 / 300
/
200 /
// 200
/ Va '/
c 100
< 100 2 /
2 =
& w0
o
ay -100
‘\0\‘ \\
- -200
50 1.0 2.0 3.0 0.25 0.50 0.75
Bending moment kg-cm Bending moment kg cm
Fig. 10, Fig. 11.
400 400
] ] |
300 A-90° F /j 00— B~ 0°
o N
200 200
£ - = -
E 100 A E 100
5 7 5 7
o] o}
M
-10 - 100
025 0.50 075 2.5 5.0 7.5 10.0 12.5
Bending moment kg-cm Bending moment kg-cm
Fig. 12. Fig. 13.
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3.1.2 HABMERY

MR Tatle 2 WRTLBDTHE, ZORBITE T G 78 G DF2f54- 70
5> TWwh, L, ZTRETCHLRTVET 7 VERDER T G 1k Gee D 5~6 %
DLDMEGL 5 TH D (Table 3), Zhic 2Tk G DREMBOREM,IIZ2 T, BT
ARRAEOELBE L CERIUCHEN Y TTH TP LREND D,

3.1.3 R7VoH
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Table 4, Calculated constants* of the plates

Panel | h | l—puyppge| D: | Dy | Day ‘ peyDy | peyDe |k m
A-0° | 0318 | 09950 539 | 2761 | 499 | 828 | 906 | 0480 | 06648
A-45° | 0320 | 0.8254 739 | 739 | 1026 | 309 | 309 | 189 | 1

h

B- 0° 0.613 0.9962 2834 1478.8 2380 | 296 54.1 0432 | 0.6617
B-45° 0.617 0.8602 365.8 365.8 | 489.0 136.8 136.8 1.710 1
C 0.326 0.9480 111.4 1114 949 254 254 1.080 1
D 0.473 0.9502 456.1 456.1 367.0 101.7 10L.7 1.028 1

* Calculated from the values in Table 2.
Note: h: Thickness of the plate (cm)
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Table 5. Theoretical deflection at the centre of the plate w§ (X10-3cm/kg)

. Panel k m Fik) wy
A-0Q° 0.480 0.6648 58x10-3 181.0
A-45° . 1.809 1 8.3x10-3 189.0
B- ¢ 0.432 0.6617 59x10-3 350
B-45° 1.710 1 86x10-3 39.5
C 1.080 1 11.0x10-3 166.0
D 1.028 1 11.5%x10-3 424

BRERTIRREA EEHESRCEVWERDZ ENTE D,
3.3 BRIRAIEENRAIOEE

FEBR TR, ROFULEMcEE LIS VL, SHLCAAEEL VT2 57 v ITHD
LS COMAR2OWT, RPROBEAEERL 1, - ORFEN Fig. 19~24 TH 5
B, BBV TR EOES W HE—BLOMMANERE T {, MEBMTH
WEDOBELEMARYT A2EAYEL TS, ThAEH LAZBREDEH TR LAE

Table 6. Observed deflection at the centre of the plate (a=41 cm)
Plywood
Panel No. wy Woe Woe/Wo
A1 1375 81.3 0.591
A 2 157.0 974 0.621
A 3 154.0 92,6 0.601
A 4 1475 834 0.565
Average 149.0 88.7 0.595
° B 1 32.9 18.6 0.565
B 2 31.1 19.0 0.611
B 3 294 17.8 0.606
B 4 295 17.6 0.597
Average 30.7 18.3 0.596
A1l 150.0 100.6 0.671
A 2 132.0 90.3 0.684
A 3 164.5 104.4 0.635
Average 148.8 984 0.661
45°

B 1 337 191 0.567
B 2 30.7 175 0.570
B 3 318 17.8 0.560
Average 321 181 0.564
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Table 6. (Continued)
Hard Board

Panel No. wy Woe Woe/ Wy

C 1 126.3 79.0 0.625

C 2 128.0 80.8 0.631

c 3 129.2 829 0.641

C 4 128.0 874 0.683
Average 127.9 825 0.645

D 1 427 24.6 0.576

D 2 418 235 0.562

D 3 430 25.0 0.581

D 4 40.0 231 0.577
Average r 419 24.1 0.575

Total average 0.606

Note: wp: Edges simply supported (X10-3cm/kg)
wpe 1 Edges clamped (X10-3 cm/kg)
Table 7. Comparisons of observed and theoretical deflections,
edges simply supported

Panel wo w} wolw§
A~ 149.0 181.0 0.825
A45° 148.8 189.0 0.785
B- 0° 30.7 35.0 0.875
B-45° 321 39.5 0.815
C 1279 166.0 0.770
D 419 424 0.990
Average 0.843

Note: wy: Observed deflection at the centre of the plate
wp: Theoretical deflection at the centre of the plate
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Summary

This report represents data on central deflections of the rectangular plates under
a concentrated load at the centre. The plate is at first simply supported on four
edges and then clamped. The deflections of all plates were measured under two
conditions mensioned above. Test materials, A, B, C and D, are shown in Table 1.

The theoretical equations are derived from the small deflection theory of the
plate. Simultaneously, three elastic constants, modulus of elasticity (E), modulus of
rigidity (G) and Poisson’s ratio (#) are measured on each plate to calculate theoretical
deflections by the equations derived.

Properties of panels used in this experiment are shown in Table 2. Test method
and apparatus are illustrated in Figs. 4-8.

The results of test are summerized as follows:

1) Under the condition of clamped edges, the average deflection observed is
about 60% of that of simply supported plate (Table 6).

2) At the plates with simply supported edges, the observed central deflections
are smaller than those calculated by the equation, which is based on the exact analysis
of ideal cases. On the average they are about 15% smaller (Table 7).



