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Hiroto Imamura, Makoto Kieucut and Akio Oxuro : Deterioration
Survey of Nails for Wooden House VI
Schoolhouse of No. 5 Kashiwa Municipal Elementary School
(Research note)
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Floor plan (Ist story).
: I %  Room for drawing and handicraft.
H T %= Preparation room for drawing and handicraft,
T % #H 2  Room for music.
HE B Entrance hall.
B Fr  Lavatory.
. T LUEI%%E Special room for traffic security.
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Tablel. T R # © & © % 4t E

Rating of nails in bevel siding board.

tr @B Grid |, i & %;‘?ffﬁ - # @ Grid |4 i B %fﬁc% v
X v Rating year Remark x v ‘Rating year Remark

31 38 4,42 28 C 18.5 2 4,92 25 L

31 36.5 3,60 28 16.5 2 5,00 25 L

31 35 3.75 28 15 2 5.00 25 L

31 33,5 2,90 28 13.5 2 4,58 21 L

31 32 3. 40 28 12 2 4,75 21 L

31 30.5 4,25 28 C, R 10 4 4.50 21 C

31 28 3.90 28 C 8.5 4 4.13 21

31 26.5 3.20 28 7 4 4,08 21

31 25 3.81 28 3.5 4 4,25 21 c

31 23.5 3.25 23 2 4 4.25 21

31 22 3.50 28 0 4 4,50 21 R

31 20.5 4,75 28 C, R 0 4.5 4,50 21

31 18 3.80 25 C 0 6 4,30 21

31 16.5 4,00 25 0 7.5 4,17 21

31 15 3,08 25 0 9 4,30 21

31 13.5 3.33 25 0 10.5 4,00 21

31 12 3,17 25 0 12 4,50 21 R

31 10,5 3.00 25 C, R 2 12 4,75 21 C

31 8 4,70 25 ') 3.5 12 4,00 21

31 6.5 3.92 25 10 12 4,58 21 C

31 5 2.83 25 22 18 4,80 21 C

31 3.5 2,83 25 22 19.5 4.13 21 R

31 2 4,50 25 22 20.5 4,50 28 R

31 0.5 3.90 25 22 22 4,33 28 C

31 0 4,20 25 C, R 22 28 4,25 28 C

31 0 4,00 25 C, R 22 29,5 4,20 28 R

29 0 3.70 25 22 30.5 3.83 28 R

27.5 0 3.42 25 22 32 4,17 28 C

26 0 3.75 25 22 38 4,17 28 c

24 0 4,00 25 C, R 22 39 3.83 28

21.5 2 4,50 25 L 22 40 4. 40 28 C, R

20 2 4,58 25 L

C : ARk 2 TRM Sidings at interior corner.
R : fj&iE2 Close to rainwater pipe.
L : B0 sE Wall to lavatory.
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21 4.38 102
25 3.94 144
28 3.93 121
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Table 2. BR & H 5 1) — Table 3. HMENIBicksH5a") —EBE

Items and Categories. Category scores obtained by
quantification I
HFIY —
Items Categories H Categories AFTY—KE
N Items A7 ) — | Category scores
= 8 42 K 1| 21
1 Service years 2 25 1 4,862
3 28 1 2 4,243
4, 369
5 A B B 1 B Yes
Interior corner P & No 5 1 0, 000
. 2 —0. 465
W& v, 1 H Yes
3 Close to rainwater 1 0. 000
pipe 2 | #& No 3 ‘
2 ~—0, 250

mm PR ERECRBENEIPTH S, Table 1 hoEED Ci3, ABICEF 2 TRR,S, RI
MEWDILL OTRBP SFEFHLULBETH S, »E, BH (7A474) &a73Y—% Table 2
OEHiCl, FEBRBECATOVEROBEDS (Table 10 L) k%, K84 IHOFEHICLDEE
L, SFERSLDERDISICILE,

A7 =Y —$EI Table 3 DXHIC/L5, Table 3 OEBERISEUTIHT T —EBE—DTD
BU, thoZEMAL EHMEOTFRMENZ ONG, CHEEBASNIcHLEDREZKIE Fig. 4 IR
FTEHicish, EMERE () 30.672 TH %, FE5FR () i30.452 &g, Table 1 OFH{LEDL
WD 5.2 BNODIDOERICK B LD, 12, TTRBLIIK, T TORBERD
ERIZEOHMPENNOBBOER LML TR, ChoDoRad3nbDLins, ERO S BRGE
FEPROEETHO, 21FF@LIBICB T 58670 BHHMENE L, ABIBLUAOCEFTRAR
BWOEE DHIEN 0.465 /NS, MEVBEWEHEE, H5HALD 0.250/hNSWC ticies, AB
BOHTOFLENKENC LI, DA LEDSOKERBLDTOIDEELbNE, Th, WE
VWO b AEFTHE, WEWORMBICLDETOH LD EEZ bhd, AUEERMLI HoFHEICLD
TRATRVAEOHBEEM OFMRERICH LT, MEVOEESREL I EBRETOLTVED, o
HIMBHEATHBEHTRE, TREDO~NS v FBRBEL, FREIN TS, Fig. 5 3HE (X=3],
Y=20~30) OBROBFERT, BFROBELOOE, 2HOEH KD OAMICEAY bhrckeic
B> THABRNE S 28, COWKBEPLE2 1BOERLE, BLXUNECDOTHRGETH 5, &
OHLOELY (FRFM4EIUL) HRoEZ4E (e /F 15em ), &, B Hdr (WIh
be/+FERERF) BB VRBEEZT TV S,

STDOH L LI FTREO kR0 BE%E Fig. 6, 7, 8 WRY, BBE2BEL 25 FiLd0T
i, GKREFOSCERELY L EHRBERERTY, HERRT0.3~0.4 &EV, T/ 21 FFEBICO
Wi, RBEUROSESHEALL EODBRENEL, HLEM4~5IKHEPL, MEOMICHI S
[A: FES PN (RAN RN

Tu—Y rrH (e /7 4) ERK (R 2EATIH (B3 65mm) O FHLER, 1, 2HBOHK
#2, BFEIUBRBIBOVTNG 2.5~ 305 <, 28FZBLANTHRBEOWMTE LU 25 48
LB EDORT T35 TH -7,

¥



— 136 — HEARBHEHE H3BBS

] M ]
I ]
] ] | |
| ] CI00 C 0
= ] e -
—J ] (] x
‘—-::if: o X oA :‘:- e s, el N
e | T O N O I
—== I _!‘_‘ljﬂjjg ]
= o
p~wamg | N A [ O ]
1 O A ]
== ) O -

Fig. 5. TR O F 4 o # 7+ (E &8

An aspect of deterioration of bevel siding board (Eastern wall).
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Relationship between the moisture content of the wood and
the rating of the nails (21-year-old).
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Relationship between the moisture content of the wood and
the rating of the nails (25-year-old).
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Relationship between the moisture content of the wood and
the rating of the nails (28-year-old).
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Deterioration Survey of Nails for Wooden House VI

Schoolhouse of No. 5 Kashiwa Municipal Flementary Schoel
(Research note)

Hiroto Imamura®®, Makoto Kicucm® and Akio Oxuro®

Summary

A deterioration survey of nails was carried out on the wooden bevel siding walls of a
schoolhouse of Kashiwa No. 5 elemetary school run by Kashiwa municipal government in Chiba
Prefecture. The schoolhouse was built in 1956 and was extended in 1959 and 1963 (Fig. 1);
therefore, the service yeras of the nails in the siding boards were 28, 25 and 21 years re-
spectively. The southern wall was shadowed by tall trees and a thick hedge. The thickness
of the bevel siding board (made of a softwood, Sugi) was 17 mm at the bottom side tapering
to 6mm at the upper side, with the width of 180mm. The nails (50mm length and 2.3mm

in diameter) were spaced 455 mm apart horizontally, jointing the siding boards and studs. The
cement scarcement ran along the exterior walls.

The nails were extracted from the bevel siding walls at a height within one m from the
top of the foundation, and evaluated by a five-rank numerical-rating scale from the view point
of deterioration (H. Imamura : Mokuzai Gakkaishi, Vol. 30 No. 8, p. 693, 1984). Table 1 shows
the ratings averaged on 5 to 6 nails at a grid in Fig. 2. The averaged ratings were 4.38, 3.94
and 3.93 for the nails in the siding boards with the service years of 21, 25 and 28 years re-
spectively. This indicates that the factor of the environmental circumstances is more influ-
ential than the service year. The factors of the environmental circumstances are peculiar to
the walls of each aspect. The rating of the nail divided by the service years can be a de-
terioration index of the environmental circumtances (Fig. 3). The deterioration factors which
are common to all walls are; the interior corner of the siding boards butten against a pillar ;
and the existence of a rainwater pipe within a distance of 910 mm. The nails used in these

conditions seemed likely to be more deteriorated than in the others. The letters C and R in
Table 1 stand for the interior corner and rainwater pipe respectively.

In order to analyze the deterioration factors, a statistic method, “quantification 1", was
applied to the ratings in Table 1, except for ratings in the wall of the lavatory room (letter
L). The items and categories were shown in Table 2. The category scores calculated were
listed in Table 3. A rating is predictable by adding three category scores which belong to
different items. The multiple correlation coefficient (7) between the ratings predicted and
inspected is 0.672 (Fig. 4). The ratio contribution (7?) is 0.452, meaning that 45.2% of the
variance of the ratings is due to these items. The category score for 21 years is the biggest

among the item 1, suggesting that the factors of the service year and the environmental cir-
cumstances are not independent of each other as mentioned before.

Delamination of the paint film and contamination of the siding board were signs of the
deterioration of the nails and wood. Fig. 5 illustrates a distribution of the contaminated spots
on the eastern wall (X=31, Y=20~30). The deterioration of the siding boards seems likely
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to occur by rainwater dropped from the vertical wooden frames attached to the window frames
of the second floor or splashed from the cement scarecement at the end of the waterpipe.
Figs. 6, 7 and 8 show the relationships between the moisture content of the siding boards
near the nails and rating of the nails. Linear relationships were observed on the 21- and 28-
year-old siding boards; however, no relationship was observed on 21-year-old ones which gath-
ered plots mainly on the ratings 4 and 5.
The ratings of the nails jointing wood floorings (a softwood, Hinoki) and joists (a softwood,

Sugi) in the schoolrooms and corridors of 1st and 2nd floors were mostly 2.5~3, partially 3.5.



