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Evaluation of Exterior Durability of Domestic
Plywood for Temporary Construction **

Gyu-Hyeok Kim - Jae-Sung Jo - Ki-Young Song *?

ABSTRACT

Water repellent preservative (WRP) treated and untreated, small-sized specimens prepared
from semiwater resistant, water resistant, and tegofilm-overlaid plywood were exposed to outdoor
weathering for one year. Exterior durability of specimens was evaluated on the basis of changes in
dynamic modulus of elasticity, degree of delamination, modulus of elasticity, modulus of rupture,
and glueline shear strength.

Among untreated specimens, tegofilm-overlaid plywood showed the best outdoor durability, and
durability between sermmuwater resistant and water resistant plywood was similar, Although WRP
treatment increased the durability of all types of plywoods, the effect of treatment on the in-
crease in durability for semiwater resistant plywood was not distinct. Accordingly, it can be
concluded that semiwater resistant plywood, which 1s used for temporary construction such as
concrete formwork in our country, can not be inadequate for exterior use, regardless of WRP
treatment. The bending strength and glueline shear strength of untreated water resistant plywood
measured after weathering for one year did not exceed the minimum value specified by Korean
Standard (KS), thereby the outdoor use of water resistant plywood was not desirable without
WRP treatment. Exterior durability between treated water resistant plywood and untreated
tegofilm-overlaid plywood was very similar, This result suggests that if an exposed plywood sur-
face is treated with WRP regularly water resistant plywood can be used for temporary construc-
tion. This suggestion, however, needs to be investigated.

In summary, semmiwater resistant plywood cannot be used for temporay construction regardless
of WRP treament. Water resistant plywood can be used only with WRP treatment. Comparing the
cost of tegofim-overlaid plywood to costs of water resistant plywood and WRP treatment, how-
ever, 1t can be concluded that use of tegofilm-overlaid plywood for temporay constrution is
strongly suggested from the point of view of both outdoor durability and costs,

Kevwords : Plywood, exterior durability, water repellent preservative, dynamic modulus of elas-
ticity, delamination, modulus of elasticity, modulus of rupture, giueline shear strength
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o 7]M, L = span (57.6cm)
== moment of inertia{cm*)
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Table 1. Dynamic modulus of elasticity (kg /
cm?) With the coefficient of vari-
ation(% COV) for each experimental
group of each plywood type.

Mean COV
11,607.12  12.30

Type of plywood Group*

Semiwater resistant Control

Untreated 11,602.71 12.22
Treated 11,596.10  11.90
Water resistant Control 11,951.88 12.78
Untreated 11,877.15 12,18
Treated 11,971.56  12.35
Tegofilm-overlaid  Control 15,486.45  9.27
Untreated 15,486.08  9.03
Treated 15,544.56  8.27

*! Control group : no exposure group.
Untreated group : exposure group without WRP
treatment,
Treated group : exposure group with WRP treat-
ment,
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10 — No delamination

9 — Trace of delamination
7 —~ Moderate delamination
4 — Severe delamination

0 — Complete delamination
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Table 2. Delamuination rating of exposed plywood specimens after the exposure of 12 months.

Delamination rating*!

T of plywood WRP treatment ———— Average rating®
ype ply’ € 10 3 7 1 0 g€ rating
Semiwater resistant Untreated 5*3 8 ) 1 1 8.05
Treated 3 8 9 0 0 8.25
Water resistant Untreated 7 6 3 1 2 7.45
Treated 12 5 1 0 2 8.60
Tegofilm overlaid Untreated 12 6 2 0 0 9.40
Treated 19 1 0 0 0 9.95

*L 10, 9, 7, 4, and 0 represents no delamination, trace of delamination, moderate delamination, severe delami-
nation, and complete delamination, respectively.

*2 Average delamination rating of 20 specimens. ** Number of specimens having each delamination rating.
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Fig. 2. The degree of delamination for plywood
specimens during one year exposure to
outdoor weathering [SWR, WR, and
TEGQO means semiwater resistant, wa-
ter resistant, and tegofilm-overlaid ply-
wood, respectively., No and Yes means
untreated and WRP treated specimens,
respectively. ].
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Table 3. Flexural and glueline shear propertics of plywood specimens after 1 year outdoor weather-

ng.

Type of plywood ~ MOE MOR Glueline shear strength
and treatment Mean*?  Reduction( g) Mean** Reduction(%) Mean*®* Reduction{%)
Semiwater resistant

control 78,950 a* 460.9 a 10.1

untreated 59,340 b 24.8 233.5 b 49.3 5.2 43.9

treated 66,990 b 15.1 253.4 b 45.0 6.1 39.2
Water resistant

control 76,920 a 453.1 a 14.4(5.9)*

untreated 57,750 b 24.9 2335 b 48.5 5.3 63.2

treated 65,820 ¢ 14.4 310.5¢ 315 11.0 23.9
Tegofilm-overlaid

control 99,610 a 691.3 a 16.6(8.4)

untreated 86,730 b 12.9 490.3 b 29.1 9.4 43.5

treated 94,080 a 5.6 603.3 ¢ 12.7 16.8 -1.1

*l Values followed by the same letter are not significantly different (o< 0.05) using Duncan s multiple range

test.

*2 Values in parenthesis represent wet glueline shear strength of unexposed specimens.

x3 kg /sz
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Fig. 3. Average modulus of rupture for expo-
sed plywood specimens and controls.
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Fig. 5. Relationship between dynamic modulus
of elasticity measured nondestructively
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posed plywood specimens,
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