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16) For the Restoration of the Yoshida Family Residence, a
Designated Cultural Property of lwate Prefecture -Survey
of a Damage to Salvaged Building Material-

Salvage of the Yoshida Family Residence, a cultural property
designated by lwate Prefecture.

The Yoshida Family Residence is the remains of a residence
of an okimoiri (a village official) in the Kesen District of the
former territory of Sendai Clan, which was built in 1802 (Fig.1).
The okimoiri of the Sendai Clan was the highest position for
village officers, appointed from local influential persons by
the clan. Most of the remains of okimoiri residences in the
former Sendai territory have already been lost. Therefore,
these residential remains are considered very valuable from an
academic perspective, because of the date of its construction,
the master carpenter’s name, some its usage during the clan
administration period is known, and because various types
of attached buildings in addition to the main building (a
storehouse with thick earth walls, a miso warehouse, and
adwelling) remained. It was designated as a tangible cultural
property by Iwate Prefecture in 2006.

This residence has survived tsunamis, floods and fires eleven
times in the 400 years since it was built. However, all of the
main building and attached buildings suffered devastating
damage: they were washed away by a tsunami caused by the
Great East Japan Earthquake on March 11, 2011. The guest
room was pushed to the back of the residence and the thatched
roof was carried about 300m to Kesen Elementary School
beyond the Suwa Shrine, which is located southwest of the
building. However, strenuous salvage activities were carried out
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by the Iwate Prefectural Museum, Professor Toshiei Tsukidate
and his students at the Hachinohe Institute of Technology,
and the owner of the residence. By mid-June of that year,
1,016 building components which make up about 70 percent
of the primary structural components were salvaged (Fig.2).
The restoration of the Yoshida Family Residence as a center
for lifelong education is declared in the restoration project of
Rikuzentakata City. Restoration of the residence using salvaged
structural material will soon begin.

Desalination experiment using salvaged building material from the
Yoshida Family Residence

The salvaged building material contained sludge and a high
saline content, because of seawater damage. If the building
material was dried without processing and was reused, the
salt would absorb moisture and it could get moldy and rotten.
Therefore, it was decided that measures should be taken
according to the state of damage after the condition of sludge
affixed onto the building material,the salinity content, and the
propagation of bacteria was confirmed and the actual condition
of the damage from seawater was surveyed. Research was
carried out on the salinity content, in particular, the content of
chloride ions, which is difficult to determine with the naked
eye, by the following procedures.

A. Screening of building material for research

The building material to be researched was observed. The
material was screened for two things. First, items onto which
a substantial amount of dirt, sand, and mud was affixed and
which were presumed to contain a large amount of salts (Fig.3a,
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Table 1 Desalination process on building material

JKEIK KK
BT+ RE Bt 1+ iBE
REBERA 1R REBH o e B e i
BHEE% | Materialin | Material in (RBRHBUER) (RREHBER) | (@
Chloride ion concentration in | Chloride ion concentration in ) ]
Day of poor good ta0 water a0 water Chloride elution
desalination condition condition . . p I I . p . volume (g)
(opm) (opm) (in desalination of material in | (in desalination of material in
pp pp poor preservation) good preservation)
(ppm) (ppm)
Eﬂi 1yE1| B 6.64 3.33 2.49 2.67 6.05 0.97
HRE‘E E;E 9.94 3.86 2.48 2.47 109 2.03
E%Ii:i?/%ﬁ 7.88 3.02 2.16 2.32 8.33 1.02
Mi‘;iﬁ 7.02 3.04 2.39 2.20 6.75 1.22
HR;‘E‘;?/ESE 6.41 5.86 2.54 2.65 5.65 4.68
ER&?%E 4.65 475 1.99 2.89 3.87 2.71
gt
Total 41.54 12.63

iE1) JkKFEKE131,458L, Note 1) The amount of water in the tank is 1,458 .

M1 BXRLUEIOTEREE (BE)

FUIXAZ SHEXRKREH
Fig. 1 The Yoshida Family Residence (main building)
before the earthquake
Provided by Prof. Tsuneo Takahashi of the Tohoku
Institute of Technology

X2 [EUX L =Bt
Fig. 2 Collected building material
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referred to as building material in poor condition in Table 1). In
addition, material which was judged to be sound with no dirt,
sand, and mud affixed onto its surface (Fig.3b, referred to as
well preserved building material in Table 1).

B. Records of the screened building material
Concerning the screened building material, the following
four things were measured.

(1) Weighing of the building material (measuring their dry
weight to confirm the completion of drying)

(2) Taking photographs of their external shapes (recording
all six sides to confirm changes in shape after the
desalination process)

(3) Recording their shapes (for confirming whether
there are changes in shape including warping after
desalination)

(4) Chip sampling for identifying tree species (for
confirming the difference between tree species and
their salinity concentration)

C.Washing and desalination of building material
The washing and desalination procedures were as follows.

(1) Wash the surface of the material carefully using a
high-pressure washer (manufactured by Seiwa Spray
Pump Inc.) to remove as much, dirt, sand, and mud on
the surfaces as possible.

(2) Put 1,500 L tap water in a tank and attach the building
material to the bottom of the tank to immerse it
completely (Fig.4).

(3) Stir water in the tank and set pumps at two points in
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the tank so that the amount of chloride ions flowing out
from the building material will be even (Fig.5).

(4) After the building material is immersed, it is taken out
of the tank every 24 hours and the water dripping from
it was collected. In addition, water sampling points
were set at the center, the upper right and the lower left
of the tank, and about 100 ml of desalinated water was
sampled at those three points (top layer, middle layer,
and bottom layer) respectively.

D. After water sampling, all the water in the tank was replaced
and the tank was cleaned. After that, about 1,500 L of fresh
tap water was pumped into the tank.

E.Use a Handy Chloride Ton Meter (TiN-5102i type,
manufactured by Toko Kagaku Kenkyusho) to measure the
chloride ion concentration contained in the desalinated water
(Fig.6).

F. After desalination, we used a dry warehouse to store damaged
items of the temporary Rikuzentakata City Museum and
continued to dry the building material there until their weight
returned to what it was before the experiment.

The results of desalination of building material
Desalination continued until the level of chloride ion

concentration in the water dripping from the lumber decreased
to less than 5 ppm. Table 1 shows the results of the desalination
experiment. The chloride ion concentration of the building
material in good condition decreased to less than 5 ppm the
day after the desalination started. However, it took six days for
the building material in poor condition to reach the appropriate
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ETT, concentration level. According to the table, there were increases
and decreases in eluted chloride ion concentration. It is

=l (EHSHTHEEED) thought that this is because salts contained in the lumber eluted

AR (EySHEmiEYeE) gradually. In addition, about 13 g of chloride ions was eluted

from the building material in good condition, while about 42 g
was eluted from the building material in poor condition during
the six days.

There are no previous precedents of desalination of sea-
damaged building material. It is necessary to confirm if the
chloride ions which were identified by this experiment would
have a serious impact on the deterioration of the building
material. Also, it is necessary to confirm to what extent chloride
ions remain in the building material after desalination. These
points will be clarified by carrying out more experiments, and
then proper stabilizing processes on building material will be
developed.

HBEE (BFRIEYE)

Takanori Asakawa (Rikuzentakata City Board of Education)
Masaru Kumagi (Rikuzentakata City Museum)
Hideo Akanuma (Iwate Prefectural Museum)

H3a fREEH
Fig. 3a Building material in poor condition

i
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H3b fRRARM
Fig. 3b Building material in good condition

4 EpHEEIERER
Fig. 4 Desalination process on building material

5 KEBAICHE L KRR T X6 18E¥1 F IREEHAIC H U 744
Fig. 5 A submersible pump placed in the tank Fig. 6 A device used to measure chloride ion concentration
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