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ZHANG HENG'S SEISMOMETER AND LONGXI
EARTHQUAKE OF 134 AD

Feng Rui  Yu Yanxiang

(Institute o f Geophysics, China Earthquake Administration . Beijing 100081, China)

Abstract: Longxi earthquake was the only earthquake example, which Zhang Heng's Seis-
mometer had detected. Therefore this event attracted the attention of the academic circle
and also served as crucial evidence, examining the rationality of the reconstructed model of
the seismometer. But for a long time, owing to the fact that the Jincheng-lL.ongxi earth-
quake of February 28 of 138 AD was mistakenly taken as the said earthquake and that it
went against the historical records and was refuted by the researches of both in China and
abroad. By making careful textual research of historical records, especially by analyzing
the description of Longxi earthquake of “Houhan Shu”, by studying the historical back-
ground exposed by historical records at that time, Zhang Heng's biography, his poems and
place names of Han Dynasty, by comparing 5 earthquakes occurred in Ming-Qing dynasties
and their attenuation of seismic intensity, the authors have come to the conclusion that the
Longxi Earthquake should take place on December 13, 134 AD (Yangjia 3 year). Rough
assessment was that the epicenter should be in Tianshui area and the magnitude was about
7. Due to the political corruption and inability to scientifically explain earthquake phenom-
enon at the end of Eastern Han Dynasty, a tragedy occurred during the later years of
Zhang Heng's life that he had direct relations with the earthquake 134 AD. In order to ana-
lyze the ground motion at Lingtai caused by Longxi earthquake in 134 AD, the digital
broad-band seismic records of 3 Longxi earthquakes in recent years recorded by Luoyang
Seismic Station are used. The numerical modelings are made from three aspects of seismic
magnitude definition, digital broad-band seismic records and synthetic seismograms from
small earthquake to big one. The results have shown that the maximum horizontal dis-
placement at Lingtai, LLuoyang, should be between 6~8 mm, and the maximum accelera-
tion should be less than 107 * m/s”. These results have played an important role in quanti-

tative test of the scientific reconstruction model of Zhang Heng's seismometer.

Key words: Zhang Heng's seismometer; Longxi earthquake; research on historical re-

cords; numerical modeling; historical earthquake
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