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Damages of Buildiéngs in the Province of Tango
due to @ Destructive Earvthguake

By v
Tadashi TANIGUCHI

Earthquake Research Institute

On March 7th. 1927, a destructive earthquake took place in the province of
Tango on the north-western coast of central Japan. Thereby 4 towns and 17
villages were seriously damaged. According to the census of the Kyoto prefec-
tura_l police office, the total damage was as follows: —

Number of dwelling houses, ware houses and factories totally collapsed. . 12,452

i D) ) 2 ) ) I 2 burnt down...... 3,647
4 , people killed oovviviniiiiii i 2,885
’ s s wounded ...l ieieiiiieeieieiateeianaann 7,595

Although the damage suffered is so serious, the area of violently shaken district
was only about 150 ‘Square kilometers. About 80 9% of houses in Mineyama, the
greatest town in this district, was destroyed by the shock and nearly all parts
of the town were burnt down by fires immediately folowed and thus one quarter
-of the total population in the town was lossed. The villages of Go (¥#) and
Yamada (IH) which suffered most severely, lost 90 % of the total number of

houses. The author visited the shaken district, a week after the shock, and’
investigated the causes by which so many houses were collapsed. It was found.

that the majority of the houses in this district had remarkable weak points.
Fig. 1 shows the typical form of dwellings in this district. As shown in the
figure, usual houses are apparently one storied, though they are actually two-
storied in the construction. ' '

Three principal defects are to be mentioned. First, the posts do not extend
from the sill to the wall plate but are devided into two by the girt. Second,
the roof framing is extraordinary weak as shown in the Fig. 4, notwithstanding
the roof is covered with heavy tiles weighing more than 100 kg/m?. Third, the
rooms are not partitioned by substantial walls. In fact, almost all houses stand-

ing intact in the devastated region, have not the above mentioned defects, In
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the Figures from 33 to 36, are shown the houses which are covered with asbestos
slates and Figs. 87 and 88 show the houses which have substantial walls, These
facts tell us that ordinary wooden hcius;es' of Japanese étyle have sufficient re-
sistance against the shock of the intensity, say about 0.4 or more of gravitation, if
their roofs are covered with a light material as asbestos slate, and they have sub-
stantial external and internal walls. Partition walls stiffened by diagonals were
found to be very efficient not only for dwelling houses but also for elementary
school buildings. In this districts there are 3) elementary schools, all of which
are of wooden construction; unfoitunately nearly half of them were destroyed
by the shock or by the fire, The author inspected all of them, both destroyed
and intact ones and found the fact that intact ones were provided with a number
of strong partition walls with diagonals. TFigures 10 to 12 show the damage suf-
fered by school buildings with and without diagonals in the walls. Fig. 13
shows an example of a school-building destroyed at the 2nd. story, probably on
account of the reason that it had a spacious room on that floor, although it was
divided into small rooms with partition walls on the ground floor. Fig. 14
shows another example of a school-building broken at the I1st. story. The ma-
jority of the destruction of ordinary two storied wooden houses belongs to this
sort. This building hid three lecture rooms each on the 1st. and the 2nd. floors.
From these examples the author found that the partition wall was one of the
most important elements of an earthquake proof construction.

To ‘conclude, the author strongly recommends the following practice for
earthquiake proof wooden houses:--firstly, the use of light materials for roofs, and

secondly, ‘tlie introduction of a sufficient number of solid walls with diagonals.
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The typical form of dwellings in Tango province.
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Fig. 1 A house in the village
of Yamada.
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Fig. 2 A house in the village of Tanba.
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Fig. 3 A house in the village of Ono.
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Inside of typical dwellings in the Tango province.
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Fie. 4 The roof construction. The member A has peen added
for reinforcement aiter the earthquake.
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A small textile fabric of the Tango-Crape.
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A large textile fabric of Tango-Crape.
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Fig. 8 An example of good construction, roofed with light
asbestus-slates and having braces between beams and
struts.
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Fig. 9 An example of bad construction, roofed with heavy
tiles and having no braces.
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Elementary school buildings.
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Fig. 10  An example of bad construction E

having no substantial partitions.
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Fig. 11 Ditto.

Fig. 12 An example of good construction having
| strong partitions with diagonal braces.
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Destruction of two storied school buildings.
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Fig. 16 A corner of the Mineyama technical
school.
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Fig. 17 A post fractured at the
connection to the second
strory bean.

Fig. 18 The fracture of a post.
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Fig. 19 The Mineyama loeal court destroied due
to a large fissure on the ground under
the building.
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Fig. 20 The passage of the
Naka district office.
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Fig. 22 Vertical cracks in a brick wall due to the

fissure of the ground.
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Fig. 23 The porch of the Naka

T L0

district office.
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Fig. 24 The Takeno district office remained
intact on a soft ground probably for
the reason that it is built on a spread
foundation.
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The central post ““ Kurin’’ at the top of the tower fell down.
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Fig. 2 The Yamada electric substation, constructed of inferior
conerete.
™ 'E.i{. ﬁ‘a :I-\ ﬁf ;['..
(M )

Fig. 28 Amnother side of the building shown in Fig 27.
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Shows difference in injury suffered by houses having different

roofing materials.
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Fig. 29 One storied house roofed
with heavy tiles.

s

WIE=— Ay pik

ched with grass.
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Fig. 31 Two storied house thatched
with shingles.
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Fig. 32 One storied house roofed
with asbestus slates.
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Some of the houses which registed against the severe shock with

slight injury. All there house were roofed with asbestus slates.
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‘ iz. 33 A public bath at
\ Mineyama.

Fig. 355 A dwelling honse at
Mineyama

Tig. 36 An elementary school at Suzu.
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Fig. 37 A house in Mineyama
standing intact on account
of its having strong external
walls; the houses near-by
were completely destroyed.
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Fig. 39 A house at the village of Go
(#1), under which a fault scarp
was formed.

Fig. 38 Another side of the house shown
in Fig. 37.



