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Asama Explosion of September +st, ,**.�On the Damage to
Glass Windows and Estimation of Explosion Energy

Akihiko YOKOO�,��, Fukashi MAENO�and Hiromitsu TANIGUCHI���

At ,* : *, JST on September +st, ,**., Asama volcano erupted and produced a strong air wave (,*/Pa at 1.0
km away from the summit). The wave induced some damages to glass windows in buildings located within about

++ km of the summit. The detailed situations about these damages are reported in this paper. The explosion

energy of this eruption and diameter of crater are estimated to be +..�+*+,�,.,�+*+, J and about 1/m,
respectively, based on the assumption that scaling laws obtained by charge explosion experiments were applicable

to the case of explosive volcanic eruption.

Key words : Asama volcano, air wave, glass breakage, explosion energy
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Fig. +. Disaster distributions around the Asama Volcano by the September +st eruption. Six places su#ered from

the air wave ; damage to glass windows (open circles) and others (closed circles). Three squares represent the

volcano-acoustic stations equipped with a low-frequency microphone by the Japan Meterological Agency, and

the star shows the location where 1 ballistic rocks were discovered by our investigation.
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Fig. ,. Photos of (a) glass breakage at the Asama

Volcano Museum taken by Kyodo News, (b) a

view from a broken window at Tashiro Primary

School and (c) a glass crack at the Asama

Memory House taken by M. Enomoto.

<uvw�$` x�l4»¼198



��������� 	
��
������� *.��
�������� ,**.����� �!"#$% �&'
()������*+�,-. /01� ���� +2+*/

t 	345� ,**.�  6�789�&'��:��;,�
�&<=#>?�@�ABC9CD;,�#E��-.
�&'()� �F�;�GH +/**I+0** kg�m-JG
�K-�� ��=L-MNO)# 02+*.I12+*. m-6
8=P-. 3Q +0R=STB�U9VWX� SARYZ
��#� �&<=�[\�]9�^X�_` abPB
C�c#def,Pg. �,#� ��=L�hCD;,
�>?�@�ABC9�[\�] 	ij +** m: STB
�U� ,**.� =L�hk;,hX0���l��mn.
o��� 3Q +R��=L�hCD;,�>?�@�A
BCH� ij Dp+** qmr� sG d qmr  t	uvw�
����*+he-. K-�� o O) V qm-r #

Vx
pdD,

+,
(+)

�y;,� �,H��=L-MNO) 02+*.I12+*.m-

�ePK���� ij D�sG d z{9|};,-
��=P-. ���#� Goto et al. (,**+)=L->?�
@�ij D�~������ Eexp qJr  z{

logDx*.-,2logEexp�,.*0 (,)

H
g-��� (Fig. -a)� ij D�����csG d�
qm�J+�-r 	sG dH~������ Eexp +�-���X
h��cX�: � � z{�Xh Fig. -b=��K-.
����csG9 *.**. m�J+�-_�� �gn� (,) �

��H*+-���� ��=L�hij 1*I+**mJ
G >?�@�ABC9CD;,� o �� ~���
���9 +.02+*+,I..12+*+, J������};,-.
Baker et al. (+32-)#����=��- TNT~� ~
�=/gh� ~�=L�h
�;,-�3�� ��>
����P qPar �����c�� l� qm�J+�-r 	��� l

qmr H~������ +�-����c�  z{H��
Xhg-. �,=L-�� ��>���9 +*,I+*-Pa 
���

l�x,.*2�P�*.30 *.*1 (-)

��- 	�¡X� Baker et al. (+32-) Figure ,�./��
def���. � �=� 345 O¢�£¤;,�
��>���¥ (,*/ Pa)H�
K-�� ¦§B¢ �
���c�� l�# +./,m�J+�-�P1� �&�� O¢0�
 ��9 1.0 km��-����� 3Q +R�� ���
��# (10**/+./,)-x+.-2+*++ J�¨):�,-. X�
X� � ¥#;�=�}X�~������ Eexp (Fig. -

a)L1:©ª68«;g. �,#� ��¬�@���­
X� +.-2+*++ J�gn�����#� �����O ~
������ Eexp ©!"� /01� �3��H
�X
� 	��
�="®;,�� �����X�¯°;,h
gPg�l��-.
��m�� ~��± ²³ (Goto et al., ,**+)���
};,-��´ �����"®� eblast�����c
sG d�� z{# *pd�p*.*+ ��=�gh

eblastxexp	�*../�1**2d�� (.)

�yK��9��� ~� ����csG9��µP-
68��´ �����"®�9«;µP-. 3Q +R
��=�gh¶};,->?�@�ij D�����
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J) calculated using eq. (,), (b) : scaled depth of
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m-, and (c) : ratio of energy partition for blast

from explosion energy (eblast). Dashed lines in
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details.
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