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Hiroto Imamura and Akio Oxuro : Deterioration Survey of Nails
for Wooden House III
6.5-Year Served Wall Covered with Metal Siding
(Research note)
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Floor plan of 1st floor (81 mb?).

@ : AN Closet, @ : {#fr Lavatory, @ : #4% Bath room, @ : £ Kitchen
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Fig. 2. B A D 1 #
A detail of the wall.

@ :&BY 17+ 2 Metal siding, @ : £ Pillar
@ : WEE Interior wall, @ : K9 1) Wooden lath
® : M Stud, ®: F &% Opening, @:[HKE
Furring, ® : KT Subfloor, @ : K Joist, @ :
KBl Sleeper, @ : k& Sill, @ : #HHp Founda-
tion, @ : #SF. Ventilator
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Relationship between the weight and the rating of
the nail (N50F).
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Relationship between the moisture content of the wood and
the rating of the nails (NSOF).
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Deterioration Survey of Nails for Wooden House III
6.5-Year Served Wall Covered with Metal Siding
(Research note)

Hiroto Imamura® and Akio Oxuro®

Summary

The nails used in the wall covered with metal sidings were inspected. The house was a
traditional post construction, located in Ibaraki Prefecture, Japan. The house had a southern
aspect. Concrete wall around the house was between 60~90cm distance from the northern
exterior wall, and farther from the western and the eastern exterior wall. The cement scarce-
ment ran along the eastern side of the house.

The metal siding composed of ribbed metal boards with the width of 16cm each (10 mm-
thick insulation board was attached to the back) was nailed over the wooden lath. The cir-
culation of the air inside the metal siding could take place through the opening in the interior
wall and the ventilator (Fig. 2), excepting the wall of the bath room.

The deterioration of the nails was evaluated by the five-rank rating method?, The nails
used were N50F (50 mm length, 24 mm in diameter) and N65 (65mm length, 3.0 mm in di-
ameter). The nails (N50F) connecting the wooden lath and the sill were inspected. The
averaged rating of the nails in the wall of the bath room and the toilet was 4.7. It was 2.3
in the eastern wall, including about 3 in the wall adjacent to the sink in the kitchen. The
deteriorated nails with an average rating of 4.2 were found in the western gable side wall.
The western wall had only small eaves to keep off the rain and seemed likly to get wet when
it rained. The rain would drop along the wall to the ground and splash on the wooden lath
and the sill. Evidence of this phenomenon was a trace of soil seen on a side of the foundation.
This would not happen on the eastern wall with the cement scarcement attached to the foun-
dation.

The diameters at the three positions of a nail were measured. Fig. 3 shows the diagrams
of the diameters of the nails extracted from the wooden lath and the sill. Although all nails
have lasted for 6.5 vears equally, Fig. 3 suggests a process of deterioration. The nail with
the rating 2.3 has rust only at the neck part with the thickness not increasing up to the
rating 4.7. The middle part seems to gather rust later than the neck part, but thicker when
the rating is 4.7. The tail part seems to gather rust later than the middle part, but faster
once rusting has begun. The possible explanation is as follows : The water penetrates into
the wooden lath at first and then into the sill. So the neck part starts rusting earlier than
the middle part and the tail part. The wooden lath is easier to dry and has a shorter period
of high moisture content than the sill. Consequently, the tail part of the nail starts rusting
later, but develops rust faster once rusting has begun.

Fig. 4 shows the relation between the weight and the rating of the nails extracted from
the wooden lath and the sill. The change in the weight of the nail is small when the rating

is below 3, despite the deterioration evaluated with the amount of the rust.
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The nails toed from the side of the stud into the sill were inspected. The averaged rating
was 3.0 in the northern wall including 4.0~4.5 around the bath room. It was 3.9 at the eastern
side of the sink, and 2.2 in the other part of the eastern wall, 3.2 in the western wall. In
the western wall, the wooden lath seems to be effective in stopping the rain splashing up from
the ground. .

The rating of the nails connecting the wooden lath and the stud or the pillar were mostly
below 3, showing no clear perpendicular distribution.

A linear relationship was seen between the moisture content of the wooden lath and the
rating as shown in Fig. 5 and eq. 1. The nails were from the wooden lath and the studs or
the pillars. The moisture content is around 10% when the rating is 1, that is also seen in
the wall covered with mortar plaster®. The equation depends upon the time, because the
distribution of the rating changes as time passes, while the moisture content is almost stable,
It is important to noto that the moisture content obtained by the measurement on an arbitrary
day has a clear relationship with the accumulative result e. q. the deterioration of the nail.

Fig. 6 shows the relation between the effective diameter and the rating of the nail (N50F).
The effective diameter, calculated from the shear resistance of the deteriorated nailsV, is larger
than the actual one. However, it is sufficient to understand that the difference between the
rating 1 and 2 are insignificant in the shear resistance. And if the averaged rating of the
nails in the house is around 2~-3, the decline in the mechanical strength of the nailed joints

might have started. No decay was found in the nailed wood.



