WHBFERBAWMRASR BL25 1966

699.841 : 6240427 (521.41)
AEEEZYWecBT 5850 %

o R =R
RAE R RS

Survey on Damage to Wooden Constructions by the Niigata Earthquake

By R. Yamai
Government Forest Experiment Station, Ministry of Agriculture and Forestry, Tokyo

Abstract

This survey was done to obtain some information for wooden constructions and their conservation.
Main aims are as follows.

13 To classify the damage to wooden constructions and its dominant cause,

2) To observe the manners of fajlures in structural members and joints.

3} To examine the relation between the degree of decay and the damaged wooden construction.

The following facts are noted as characteristics of this earthquake. That is, the degree of earthquake
damage depended remarkably on the character of the ground and did not relate to the distance from
the epicenter. It is pointed out that the area of earthquake damage is wide and that the damage is con-
siderably intensive in some limited districts.

Damage to wocden houses classified as follows :

1) Damage mainty by the direct vibration.

2) Damage because of uneven settlement, break and slip of the foundation, caused by crack, sink,
landslip and quick sand.

3) Houses were struck by the tidal wave and flooded by the break down of banks,

4) Houses were damaged by the sink and the inclination of neighbouring reinforced concrete buildings.

Damage to joints of varieties of structure, scale and service period was conspicuous, especially to the joints
of fire wall. In many cases the wall was sunk deeply and the floor was deformed convexly in gymnasiums,
auditoriums and schoolrooms, where the joints between the wall and the floor were disconnected.

Various kinds of damage to members were recognized, as the buckling of post at connected points with
knee brace or diagonal bracing, the falling of the diagonal bracing of roof truss and the breakage of
joints,

The relation between the degree of decay and the damage was not exactly recognized,

In Niigata Prefecture these were about twenty laminated wooden constructions which were tested for
the first time on the occasion of this large earthquake, and it was noted that any damage was not done,
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AGHEUL LT ) Damage to home lets in tiers on the slope
Damage to a storehouse by direct vibration. of dune.

FR—2 ART CHEREETAD - JIRT) HH—5 WEREICET BT HE
Damage to house by the uneven settlement CErETHTFILD
of foundation. Damage by landslip on the slope of dune.
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Cracks on the slope of dune. Damage by the sinking of an adjacent building.
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General view of damage to a school building

in Niigata City.
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General view of damage to a kindergarten
in Tsuruoka City.
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L)amage to a wooden storehouse.
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Damage to the joints between the structures
of different story, the buckling of posts also
being seen.
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LD Damage to the floor of a schoolroom.

Damage to the joints between the structures

of the same story.
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Damage to the floor at a corridor.
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Damage to the joints of the fire wall. Damage to the bearing wall of a gymnasium.
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Damage to the bearing wall and the ceiling
and the disconnection of the horizontal
angle brace.

HH—16 R EBEOREEEH oM GRS E
AVDFRE R B

Damage to the joints between the bearing

wall and the floor.
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Damage to the joints of the sleeper.
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Buckling of the post near the connected

points of knee brace, and the disconnection

of floor joist.
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Disconnection of the floor joist. Damage to the joints of the groundsill.
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Falling of the diagonal bracing of roof truss. Disconnection of the head jamb.
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Breakage and dislocation of the continuous

footing.
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Damage to the shores of a gymnasium.
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Bending failures of the groundsill.
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Damage to the continuous footing and the
groundsill.
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Sinking of the independent footing. el

Damaging to the brace.

GIH—29 FEOBT (BRI 5 AR - Sk g
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Decay of the post. Sliding of the roof tiles.
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General view of a gymnasium constructed
of curved and laminated lumber (no damage).



