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Strength of Softwood-Plywood Used for Scaffold Planks

by Yoshimasa KAawaJIRI* and Katsutoshi OHDO*

Abstract: Thirty years have passed since the plywood scaffold planks of tropical hardwood began
to be produced and be used in Japan. Recently their demand and output are decreasing compared
“to that of steel or aluminium scaffold boards, but they are still used in many construction sites. '

On the other hand, the conservation of forests in the torrid zone as one of environmental problems
have been advocated for more than ten years. Most of plywood panels are produced and used in
Japan are made of tropical hardwood. Therefore, the plywood makers and the authorities concerned
are making many experiments or trials to reduce of consumption of the tropical hardwood, or to
change the tropical hardwood into the softwood produced in plantations managed continuously.
Then we studied on the strength of the plywood scaffold planks made of softwood, so as to examine
the possibility of their practical use. In the experiments,tested were order-made softwood plywood
planks faced with the Southeast Asian hardwood veneers and commercial plywood planks made of
Southeast Asian hardwood veneers only. They were subjected to bending and gluing tests, after
3~24 months exposure to weather. ‘

Test results are summarized as follows :

(1) The bending performance (the modulus of rupture and the modulus of elasticity) of the soft-
wood plywood planks was lower than that of the commercial plywood planks, but was higher when
compared statistically with that added the data for the commercial plywood in this tests and pre-
vious tests. The bending performance of the softwood plywood planks with the face veneers jointed
by scarf-joints was poor and less than the values of the constructional requirement in the Ordinance
on Industrial Safety and Health.

(2) The ratio of the reduction of bending performance of the softwood plywood planks caused by
out-door exposure was nearly equal to that of the commercial plywood planks.

(3) The gluing strength of the softwood plywood planks was lower than that of the commercial
plywood planks, but in combination with the wood failure it satisfied the criteria of the Japanese
Agricultural Standard for structural plywood.

(4) The expected life of the softwood plywood planks was predicted statistically to be about four
years, but taking into account practical conditions of use in the construction sites, it would be less
than three years.

(5) High correlation was found between the modulus of rupture and the modulus of elasticity for the
softwood plywood planks. Therefore, the non-destructive bending test for the used scaffold planks
are effective in predicting their bending strength.

In conclusion, the softwood plywood scaffold planks faced with the Southeast Asian hardwood
veneers, except those with face veneers jointed by scarf-joints, would be used as the scaffold planks.
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Table 1  Constitution of veneers of samples.
RO BATER
Face Core veneer/ | No. | ¥ 3 Structure of section Ratio of (%)
Symbol | veneer | Crossband of constitution
veneer plies 1 2 3 4 5 of veneers
X1 BX | keruing | douglas fir 9 — 36 — 32 — 3.2 - 3.2 + 3.6 88.0
BY | keruing | douglas fir 9 — 36 — 3.2 + 3.6 — 32 — 3.2 76.3
*BX | keruing | douglas fir 9 — 3.6 - 3.2 - 3.2 — 3.2 + 3.6 88.0
*BY | keruing | douglas fir 9 |- 36 |- 32 |+ 36 |- 32 |- 32 76.3
CX | apitong | radiata pine 9 - 3.0 — 34 + 34 — 34 — 34 77.2
CY | apitong | radiata pien 9 — 3.0 — 31 - 31 + 4.0 - 31 72.9
DX | apitong | radiata pine 9 - 34 — 34 + 34 — 34 + 34 66.7
DY | apitong | ¥ 4 9 — 34 — 34 + 34 - 34 + 34 66.7
EX | apitong | ¥ 5 9 — 3375 | — 3375 |+ 3.375|— 3.375|+ 3.375 66.7
% 2 BS | keruing | keruing 9 — 33 — 33 + 3.3 — 33 + 3.3 66.7
CS apitong | apitong 9 - 3.0 — 3.0 + 4.0 - 3.0 + 4.0 60.0
DS apitong | apitong 9 — 34 — 34 + 34 — 34 + 34 66.7
ES keruing | keruing 9 — 3375 |+ 3375 | — 3.375|— 3.375 |+ 3.375 66.7
Notes ¥ 1 Softwood plywood scaffold plankds faced with Southeast Asian hardwood veneers.

X 2
X 3
(mm) in half section.
— Face veneer of Core venner.
+ Crossband veneer
X 4
X5

face veneer
COre veneer

crossband veneer
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Fig. 1 A example of section in plywood scaffold plank.
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Southeast Asian hardwood plywood scaffold planks.
Upper numerals indicates the order plies (ref. Fig. 1) and lower numerals indicates thickness of veneers

2nd and 8th ply: apitong, 3rd~ 7th ply: radiata pine.
Core veneer: keruing, Crossband veneer: radiata pine.
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Table 2 OQutdoor exposure period.

2BHE
Date '92.12 933 6 12 '94.12
Period in month |0 -3 6 12 24
GrouEmosp%en d : ‘ :
I NORn-exposure BX, BY, BS CX, CY C§, DX, DY, DS EX, ES, *BX, *BY
1 outdgi)é'l zS;,csposure | I BX, BY
I 87 i——————{ EX, ES:
v 94 ——| CX, CY DX, DY, BS, CS, DS
v 137 ———— *BX, *BY
! 181 | : | EX,ES
VI 188 | BX, BY, CX, CY, DX, DY, BS, CS, DS
VIII 314 — } |*BX, *BY
IX 358 ; ﬁ : | EX, ES
X 365 : f | BX, BY, CX, CY, DX, DY, BS, CS, DS
X1 679 L : +BX, *BY
X1 723 } : EX.ES
X111 730 3 BX, BY CX. CY, DX, DY, BS. CS, DS
Table 3  Solar radiation and precipitation during exposure.
SZEBHETOEFE - BRE
Group II II1 v Vv VI VI | VIII X X XI XII | XIII

Solar radiation

9 350 578 632 1927 | 2223 | 2277 | 4473 | 4769 | 4823 | 6598 | 6894 | 6948
(M /m?)

Precipitation
(mm) 82 144 150 269 351 357 | 1189 | 1271 | 1277 | 2265 | 2347 | 2353
m

Di= l d] "'dg i /2
[)2— ((13 }114) /2

plank
:::I. @) == 03
(b) Twist (c) Cup
.. . Photo 1  Bending test for full-size specimen.
dy, dy : indicate measures on oposite side B 1 StER

Fig. 2 Definition of warp in plywood scaffold plank.
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Fig. 3 Relation between exposure period and physical properties of pIywood scaffold planks.
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Fig. 6 Relation between exposure period and modulus of rupture.

S B  HTE S ORR

Kiz, Fig. 6 (3, HiFES ¢ Z2EHBOBBRERL
22bDT, (a) D1 oD BRI EEROEEED FHE
2, PIRISSERAR L Bt AR e o
EEELTWwS, Z/, (b) IISHERAR L BHGHA
WOFEHER Z N ENDORRL LOBADFEHEL D
HTRLA2DDTHE, ZHRIZ NI,

O REAFMOBINICH S WIFE S oL, BER
OFEFEICE S TIRITHBLTCBY, REHHG6,H
I E TR U CHREEOK 65%I12 % - 72
%I, HE WD, ZDWMMTRTHRE T 5,

@ SFERAIR & BV AR E N E oo iiTiR
LELEKT 2L, ZREIAM L LEEMERDH
DB\,

4.4.3 BHITREIESRE
MITREBOME L obAOBERL L, KNITI Y

VPRI E R 72,

E = (3AP/4bh3AS

72720, E L fIV RS (kgf/cm?)
0. FFE2 N (cm)
bl ARIE (cm)
h & (cm)
AP WME— 72 b ABRNOERITS 2 5D
FEZ (kgh
AS L AP Y B72b A (cm)

Fig. i, BB LLBE 245 AOBAICBIT 54
TR R R RBRORBERICR LD TH B, X
DRBEBDOT— 71X, 4 D2DF—3DEK, T, &
IMETH Y, BERIEIBEMAREHRICOVWTED S
NT W BREEFEDER/ME 9 x 104 kef/cm?> TH 5, X
2 g, TSR, £ ToRET, EEXL,

TR 245 AOWHE L L FEMEE LBl > Tw 5,

KiZ, Fig. 813, BHITHIMEAK L RENEOMRZ
RLRLDT, (a) D1 oDEIIEEENFEES, 7
RRIE, SHERAIR & BB AR D 2 N E N EHE
ERT, 72, (b) i3, SEEAR L BEHAIRD T
2 ZNFNDOREL LOBADEHBE LD TRL
72bDTH D, Fig. 812 LT,

@© ZHBEIEORMICHES ihiTEEREOMEI, F
BERELTE Y, WMTHmIFER RENE6s A
EE CREICHD LTREL LOBADK 80%IC
BT L7218, HEWD, 20Kk CHET 2,

@ SHEBARLBEM RO 2 N0 DT
YRR R BT 5 &, ZFREMHE L LBEHA
WD F DS 1~2 kgf/em? i\,

4.4.4 HEHER
BERERIICN LTI g EBERRO Y b, &

B LERE 24 AOER % Fig. 9 XU Fig. 10 i

R WERS 1EENS ) 2D BB H5IRECL

TeRRHC AT MM T, Fig. 913, #EHORKE,

EAE R OB/ IMiE, Fig. 10 13, REBEHFEROEEMET

Hb, Fig. 9ic ki, BEHIRBEL L LHRE 214,

ATIEEAEEbLLR W, T2, StEHARDESEH

i, FEENCBGEM AR & ) 2K,
HARERIBOBETRE 12DV TIL, HEE O EEE

& RBARAAIRD B AR BMIRIE I AIEEEHES 8 kef/cm?

DUEEEDTWE, COEZASRIDER BT 2 &

(Fig. 9 DELR) , BEMARIIRELL, BE 24~

R b&TLEs2, $EBARO—E (FL% BX,

BY, *BX, *BY) i T2 bDHH 5,

Lo L, LiEoBEOEL, A%k, [REROANE
MPIZL2DTHY, $HEBOBEI, BEHLAR



SHEERT % F 7o AR BAR O 58 R

Symbol of samples

(a) Non-exposure

Fig. 9

20 20
i>J~ 18 | g g 5 % l; 18 | _
S| % S« o] Q
2 5"|a aglz” 5 E 5
=14 § T = 14 J ¢
w O Q § — O a =<
® o 12 9 o 12 § - E
ER s T 4
g 10 9x 10 3 10 9% 10
-------------------------------- 2 (= = & m ® e ® R A e e ®eEee"s s e e ~e s s . as e
g l— — R . 8 — : —
R0 o8 rldeaddidn amsodpdaadd8a
Symbo! of samples Symbol of samples
(a) Non-exposure (b) 24 months exposure
Fig. 7 Comparison of modulus of elasticity.
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Table 4  Criteria of gluing strength (JAS of structural

plywood).
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