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Seismic ground motion of the 1847 Zenkoji earthquake restored from
the damage of the stone garden lanterns

Sadayuki  KAHANE, Shintaro H , Natsumi KuwaBARA, Shinji SUGANO

Shinshu University, Faculty of Education, 6-ro, Nishi-nagano,
Nagano, 380-8544 Japan

182 damaged stone garden lantern  distribute in the precincts of the Zenkoji temple. The period of the construction , the
degree of the damage and the orientation of the damaged part of these garden lanterns were investigated in detail The
damage rate of every period of construction is greatly different at before and after the Zenkoji earthquake. The
orientation of the damaged part is specially concentrated in the northwest. These facts suggest that the damage of the
stone garden lantern built before the Zenkoji earthquake occurred by the Zenkoji earthquake. The orientation of the
horizontal seismic ground motion estimated by the damaged part, show strongly the northwest-southeast direction. This
northwest-southeast direction intersect with the right angle in the western marginal active fault of Nagano basin, caused
the Zenkoji earthquake. There are many stone garden lanterns built before the Zenkoji earthquake in the precincts of the
Zenkoji temple, and these don't have the proof which a strong shake was received again after the Zenkoji earthquake.
These stone garden lanterns have a good condition to restore the seismic ground motion of the Zenkoji earthquake.
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Fig.3 Example of large damage
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1397 2 1600
1719 Table 1 Period of construction
1800 1870
1903 1918 1939 1955
1397 | 2 1818 | 2 4 | 1855 1
182 2 1819 218561 1
1847
03 1719 1820 1858 4
20 1742 1821 1859 2
" o8 1743 1823 21860 112
1745 1 | 1824 2 | 1861 2
1746 | 1 1825 | 2 | 2 | 1862 2
3.2 1750 1 | 1826 1 | 1863 1
3.2.1 1758 || 1 1827 2 | 1865 1
182 1766 || 1 1830 | 3 | 2 | 1866 | 1
182 69 1767 || 1 1831 [ 2 1] 1867 1
113 98 1769 1832 || 2 1868 | 1 | 1
60 70 1782 | 1 1833 1 1] 1874 1
1787 | 1 1834 | 3 1879 2
1792 | 1 1835 || 1 1880 1
61 1795 | 1 1836 1881 2
13 1796 | 1 1838 1897 2
1797 | 1 1839 | 1 1900 1
1847 1799 | 1 1840 1902 1
10 1800 | 2 1841 | 1 1] 1919 1
1803 | 2 | 1 | 1843 1 | 1926 1
1804 | 1 1844 1| 1934 2
1806 | 1 1845 1| 1935 4
1807 || 2 1846 | 1 1936 5
1808 | 1 1848 3 | 1038 1
1848 1857 1809 1850 | 2 | 1| 1956 1
1810 | 3 1851 1 | 1962 2
1813 | 2 | 2 | 1852 3 | 1970 1
1816 | 1 1853 1 | 1984 1
1817 | 1 1854 | 1 1
30 Table Damage rate of the garden lanterns
10
1847
40 60
1848 1877 60 | 38 9 61 0 14 | 69 | 113
35 1878 98 70 14 182
61% 13% 0% 38%
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Fig.5 Period of construction and the number of the damaged stone garden lanterns
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Fig.6 Damage rate of every ten years
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