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Durability of Plywood Scaffold Planks and Method of Strength Test

by Yoshimasa KAWA]JIRI*

Plywood scaffold planks must have sufficient stiffness and strength to sufficiently endure load of workers
and materials on them. ’

Occasionally, accidents caused by the fracture of planks (most of them are long-used planks) occur, and
workers are wounded or killed. A safety standard for used plywood scaffold planks was established by the
Plywood Scaffold Plank Industry Assosiation in 1979, and then constructional requirements of the Ministry
of Labour for plywood scaffold planks was promulgated in 1981. However, data to support the standard were
not necessarily enough.

This paper deals with the following studies:

(1) Durability of plywood scaffold planks.

Nondestructive tests and bending fracture tests on commercial and order-made plywood scaffol_d planks
(9 ~16 plies, Apiton or Kapur) were carried out after 2 years’ outdoor exposure.

{2) Relation between bending properties and moisture content.

Bending fracture tests on commercial plywood scaffold planks in various soaking conditions were carried
out. )

(3) Relation between bending properties and span. o

Bending fracture tests on commercial plywood scaffold planks in various spans were caffiéd-out.

Results of theseé studies are summarized as follows:

(1) Modulus of rupture and elasticity in bendin'g degrade gradually in proportion to the increase of exposure
period or moisture content.

The life of commercial plywood scaffold planks are about 3 ~ 4 years.

(2) Special order-made plywood planks are stronger than commercial plywood planks; therefore, there is
much room for further improvement in the durability of commercial planks.

(3) Correlation coefficient between modulus of rupture and that of elasticity is 0.76, meaning that since their
relation is fairly close, it is possible to evaluate approximately the strength of planks by the nondestructive
test using flexure devices. ‘

In conclusion, the method of strength test in the above-mentioned safety standard has been.proved to be
appropriate.

‘Keywords : Plywood scaffold plank, Modulus of rupture in bending, Modulus of elasticity in bending, Bending
test, Durability, Nondestructive test

* PAREEMRI Construction Safety Research Division
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Table 1 Constitution of veneers of samples
HEE 0 BARAER
symbol! |no.of ply structure of section {%rioogfémfrigl‘l%

» A % | i1led |aa| o4 aa 68.1
g' B 11 3?6 2?7 3}6 z§7 3}6 217 64.3
s c S 130304030/ 40 60.0
g b ) &;5&35&;5&;5&;5 d
3] — - = ]
E E 1 | og | 58|08 08| 28|28 54.5
8 F 15l 51| 2 315| 5.4 61.2

G 9 54|94 54] 34|34 66.7
¥ H B | 6 e | 16| 42 ol e | 16 4
;3 ! | 5 i | e 6| a2 r .4
éé ] B 50| 20| 17| 56| 17 ] 556 i 2.5
-“-é K | ol i7 | se | 17| 5 Iy 2.5
3 L 1 50 |50 |50 225|500 | 225 61.0
s M 18 | 6l 16| 16| 16| 16 I6 |16 | L 16 | Lo 63.2

Notes 1. Structure of section indicates half section.

2, = face veneer*? or core veneer.*3
L crosshand veneer.**
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Table 2 Qutdoor exposure period

- SRR
date '82.6 .9 12 '83.6 "84.6 |
period in 0 3 6 12 24
month

group \ exposure period

I non-exposure

o outdoor exposure
3 months

m outdoor exposure

6 months
N outdoor exposure

12 months
v outdoor exposure

24 months

VI indoor storage
6 months

outdoor exposure
VI 6 months after indoor |-- --

storage 6 months

outdoor exposure

HIcBEE N LNTH D, BRAEREIZI58HT, AR
it Table 2 NRBER S I ~VH&26H (REOEEE
2 2%, VI, IIZ&14KTH 5.
1) BEBEH

BRI, Table 21T TB) T, HRRIIEES
EOWT, BRI T ~VIEDWTiT- 7, REBINE
REHMEETOLHENERS T, FEFHEE, Ll
SmicKFHREEL L, LABCRERsNEL 2. 225
BaUrERIICELTLNELT, REYHFBSH
BrEMELAEL 2. (Table 33R)

Table 3 Precipitation and solar radiation during

exposure.
ZEHFRGORSE - BFS
group
I i v \' Vi
solar (J/m?)
o 114 170 368 758 198
radiation X107
precipitation (mm)| 590 934 |[1,27112,310 | 344

3.2 ®B&2

Table 4 |{ZR§BIKFHENHEFMICH L, TiE, SKE
R lER, HITREBEZT- 72, BKIE, KiB20°CHKE
IR ERTHEICL - TITY, SKERIE, #EE»LY

indoor storage

DBl 22/ NERBR A T LB Ec X D HIEL 72, BITR
B3, EBR1OMITRAR I L ABDFHETT -7z, K
M, TR & 1 B0 T, THI13131228mm X240
mm X 4000mm TH 5,

Table 4 Soaking condition

R
group soaking condition
1 non soaking
2 2 hrs
3 22 hrs
4 soaking 46 hrs
5 384 hrs
6 864 hrs
7 | 12% gg._gflyair)
3.3 %5%3
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PHEL 24, TRV E2EZ THITERZ2T 72,
fEERAEE, BEREZIREFMICAEFS L2 (BET
HiE, $928mm EX5TmmIE) T, WK 2 %EE (A,
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Fig. 31z, RBEX4 1, I, I, IV, Vo#Rizow T,
HRAEDOEEIIFEEL R L 200 TH 5,

Table 6, Fig. 3@izs T, EHRESN {, BEL ¥

DTH5,
Table 5 Experimental condition.
EEREMHF
group soaking condition span (cm)
A—1 | non soaking  (9.1)
A—1I | soaking 8 days (44.4) | 20~290
for 7 cases
A—TIIl | soaking 26 days (63.1)
B non soaking (6.8) 9 ~150 for 12 cases

Numerals in brackets indicate moisture content (%)

Table6 Results of nondestructive tests of plywood planks

i3, RERBROBROMEERTZSWC, SEEER
Btz L CRb S8 2 BN, B"EILIRBIBIIA

LEBIVED RIS K7 b D Th b, % 7 HiF

BMEK (3, BRI 51T 25
THELLETH 2,

exposed to natural weather.

RARBRORRY 5 KRR

FEIRHER R
upper :mean (in ratio to new sample)
lower :standard deviation )
group I I il 1] v Vi I
commerial 24.07 24.11(1.002) | 24.13(1.002) | 24.11(1.002) | 24.12(1.002) | 24.10(1.002) | 24.11(1.002)
width (cm) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
b ) 24.05 24.09(1.002) | 24.12(1.003) | 24.09(1.002) | 24.12(1.003)
order-made 0.01 0.01 0.02 0.02 0.02
4 2.88 2.98(1.035) | 3.01(1.045) | 3.02(1.049) | 3.03(1.052) | 2.92(1.010) | 3.02(1.045) "
thickness (cm) | commercial 0.06 0.04 0.05 0.05 0.05 0.04 0.05
h ) 2.89 2.97(1.028) | 3.00(1.038) | 3.01(1.042) | 3.05(1.055)
order-made 0.06 0.05 0.05 0.05 0.06
: . 8.8 17.0 (1.932) [ 17.2 (1.955) | 18.3 (2.080) | 10.7 (1.216) | 11.2 (1.318) | 18.8 (2.212)
moisture . commercial 2.0 2.8 2.1 3.7 1.4 2.3 3.5
o ] 7.4 13.0 (1.757) | 14.6 (1.973) [ 13.2 (1.784) | 8.9 (1.203)
content (%) order-made 0.8 ) 10 08 10
commercial 19.49 20.65(1.060) | 21.24(1.090) | 21.36(1.096) | 20.90(1.072) | 19.71(1.035) | 20.76(1.091)
weight (kgf) 0.86 0.93 0.96 0.95 1.07 0.74 0.61
w ) 20.90 21.99(1.052) | 22.49(1.076) | 22.20(1.062) | 22.35(1.069)
order-made 0.33 0.30 0.32 0.70 0.30
bending . 649 636 (0.980) | 652 (1.005) [609 (0.938) | 628 (0.968) | 625 (0.963) | 590 (0.909)
stiffness commercial 79 91 75 73 84 79 79
X100 Ki ) 746 736 (0.987) |753 (1.009) | 712 (0.954) | 733 (0.983)
(kgf-cm?) | Order-made | g 57 50 49 62
. 6.2 5.9(0.949) | 5.9(0.955)
natural commercial
frequency Oézi 0622( (0.966) Oézf (0.956)
(c/s) order-made | " 0.21 0.22
. 1.03 1.04(1.004) | 1.05(1.013)
- damping commercial | ;"0 0.006 0.014
ratio ~ 1.03 1.03(1.002) | 1.04(1.011)
order-made 0.006 0.004 0.009

YRSy ] DEMKRREN, Ao hidc B HEP 2
L&, RCFRDEAHSI1Z0=P [3/48E 1 Th
5, RDNK,, RRIDK,lE, ZHE I c+H%T 3,
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Table7 Results of bending tests of plywood scaffold planks exposed té natural weather.

B (FEER IR - ,
{upper Emean (in ratio to new sample)
lower :standard deviation
group I I I v v Vi VI
i::gtéfe o commercial ?gg %7 (0.925) 9200(0.900) 6242 (0.813) 7210 (0.765) 1834 (1.025) 5% (0.835)
(kgf) order-made ?gS g%l (0.946) 5396(0.917) 5;05 (0.812) 3377 (0.780)
ig:gtuo:e o, commercial 321292 %6290(0.957) iig75(0.993) %igSZ(o,gls) ;5214(0.800) 21396(1.085) 31,151)45(0.897)
(kgf) order-made gég27 36357(0 .980) 3%227(1 .030) §§(1)34(0 .885) :2))1381(0 .841)
Etéi}fr;(riuiarslsg K> | commercial 389 ggo (1.073) 6269(1.018) 6g77 (1.032) 7864 (1.009) 231 (1.040) %9 (0.982)
(l><<g1f(?::m2) order-made 2;9 194 (1.037) (55%139 (1.016) 5357 (0.968) 4$73 (0.991)
;?1;(3311_25 of commercial Izzlg ggg (0.880) 18%8(0.825) 7?50 (0.734) 7gl? (0.690) 1524 (1.007) %0 (0.761)
(kgf/em?) order-made ggo §g4 (0.882) 621324(0.841) 5122 (0.737) 4?79 (0.693)
gllggc?clilt? of commercial }186 %%55(0.991) }(.)34(0.897) }022 (0.879) }030 (0.862) %138 (1.017) 1%9(0.853)
(;g}f(}::mz) order-made }412 (1)".3’.73(0.937) é?’.i7(0.894) 1109 (0.838) (1)188 (0.831)
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(a) Results of nondestructive tests

Fig.3 (a) Relation between months of exposure
(T) and physical properties of planks.
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(b) Results of bending tests.

Fig.3 (b) Relation between of exposure (T) and
physical properties of planks.
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Fig. 4 Relation between soaking hour and

moisture content.
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Relation between moisture content, soak-
ing period and modulus of rupture.
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Photo. 1
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face veneer.
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Fig. 6 Relation between moisture content, soak-
ing period and modulus of elasticity.
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