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Plywood is an orthotropic material made from wood, Due to its high strength and durability, it is used in the insulation systems of

LNG cargo containment system, both at the top and bottom, In the actual operational environment of LNG cargo containment
system, dry nitrogen with a dew point below 45 C is purged at atmospheric pressure to inert the insulation System and remove

moisture, During this process, the moisture content

of plywood continually decreases, Wood materials, such as plywood, exhibit

varying mechanical properties depending on moisture content, with reduced elongation and bending strength at lower moisture

levels, In particular, the bottom plywood for insulation panel is vulnerable to shear failure due to sloshing impact loads at the
mastic bonding area; thus, sufficient structural strength must be ensured, Therefore, evaluating mechanical performance and failure
behavior at low moisture content levels is essential, This study proposed a panel testing method for evaluating the deformation and
failure behavior of bottom plywood, Based on experimental results considering actual operational environments, it was observed that

dried plywood exhibits increased susceptibility to
presents a significantly higher risk of structural failure,
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Fig. 1 Schematic diagram of the Mark—IIl insulation system

Fig. 2 Failure due to shear in the bottom plywood of the
panel (Lee and Kim, 2006)
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Fig. 3 (a) Overview diagram of the laminated structure of
plywood (b) Classification of plywood directions
according to the grain orientation
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Fig. 4 EMC - RH curve for birch plywood (Carll and
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Table 1 Bottom panel test scenario

Thickness lGraml mc” Strain rate Impact

orientation energy

X L 80 J

8.5%" 100 J

Smm 0.001/s 0

0%

L 100 J
8.5%

* MC range 8.3~8.7% as received in RH 30%, 20°C
* MC : Moisture Content

Crosshead

Ut™M
Main body
Specimen
Compression
Jig
Mass control
Guide rail Loadcell
Impactor — Photocell
Specimen

Supporter

Fig. 6 Schematic representation of the testing machine (a)
universal testing machine, (b) drop testing machine
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Fig. 7 Increase in moisture content of plywood over time
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Fig. 9 Area of concentrated deformation during compression
testing for (a) panel specimen (b) bottom panel
specimen
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