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30. Seismic Vibrations of Soft Ground.

By Ryuttard Taxauast and Kintard Hiraxo,
Earthquake Research Institute,

Denoting by U,,(#) the seismic vibrations of a ground with weak surface layer, and by Us(ty
the seismic vibrations due to the same earthquake 'in ground without any surface layer, the writers
obtained the formula

H
Vi

L”il—vw(H ety A

o
)% ).

LL(t+ vy

where H is the thickness of the surface layer, V3, V the veloc:txes of propagation of seismic waves
respectively in the surface layer and in its base beds, * ¢ is the ratio of Vi 0, to Vy 0o, where - Do
and g,  denote the densities of the’ respective layers, @ is, therefore, the impedance ratio for wave
propagation, This formula enables us to deduce from seismograms obtained of shocks through soft
ground, the seismogram that would have been obtained at a ground that.-has no surface layer, @
and -HJV; may be -obtained from the amplitude period diagram of U, (t).

"The foregoing method was used in connexion with seismograms obtained on March 8, 1941,
at the Sinobugaoka Primary School and at the Science Museum, Ueno Park, The earthquake had
its origin off the coast.of the Boso Peninsula, The Sinobugaoka Primary School is situated at Sitiken-
tyo, Sitayaku, between Ueno Park and Hongo, Tokyo, Sitayaku (a part of lower Tokyo) has
a surface alluvial layer called the Varakutyd Beds, 10 m thick, under which lie the basement dil-
luvial beds called the Tokyo Beds, wheras both Ueno Park, and Hongo, are parts of upper Tokyo,
the surface layer, overlyirg the Tokyo Beds, consisting of loam, 1¢m thick, and the dilluvial Narita
Beds, 10~15 m- thick, The under-ground: water level at Sxtlkentyo is 0 5~1 meter beneath the
surface of the ground, so that the alluvial deposxt there is very soft,

As will be seen from Fig, 2 (Plate), the seismograms obtained at the Science Museum and the
Earthquake Research Institute, Hongo, closely resemble each other,.whereas that obtained at the
Sinobugacka Primary School differs entirely from the other two,’ o e

The results after usirimthe method mentioned above are shown in Fig, 7. The ‘similarity in
shape of the two curves obtained are surprlsmg

This shows that althrugh  the- original seismic waves that pa.ss throuoh the Tokyo Beds at
both Ueno and Sitikentyd are of the same shape, at the latter locality the seismic vibrations at
the surface of the ground are modified by resonance oscillations of the surface layer,

The paper concludes with further discussions on the nature of seismic waves in general,




