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1. Observation and Analysis of Seismic Response of Floating
type Improved Ground by Deep Mixing Method

Takamasa INaToMI*
Motoki KAZAMA®F
Kohji Onrsuga™

Synopsis

Dynamic behavior of improved grounds by Deep Mixing Method (ID.M.M.) have heen
examined by earthquake observation of prototype structures, experimental studies and com-
puter simulations, There are two kind of improved gorunds by D.M.M., one is called fixed
type which is supported by relative stiff ground, the other is called floating type whose base
ground still soft as well as surrounding ground. According to previous examinations, it was
found that response of improved ground was mainly influenced by base ground motion in case
of fixed type, but was mainly influenced by surrounding ground motion in case of floating
type. It is neccesary for establishment of more rational aseismic design method of improved
ground to continue earthquake observation and to accumulate data.

In this study, results of earthquake observation, which has been carried out at Paikoku
in Yokohama Port, were analized. The dimension of improved ground is 57m wide and 37m
depth. The base ground of improved ground is soft clay from —49m to —73m. Authors
studied dynamic behavior of improved ground using records from 33 earthquake events., Its
maximum accerelation at the surface clay layer (—15.1m) was 46 Gals and that of improved
ground (—47m) was 16 Gals.

The results of ohservation are summerized as follows :

(1) When the accerelation of improved ground indicates maximum value, vibration mode
of original soft ground was the second or the third mode. Its phenomenon affects to restrain
vibration of improved ground.

(2) Dynamic behavior of the floating type improved ground was the same as that of
original ground in low frequency range but in high frequency range behavior of improved
ground was different from that of original ground, The former characteristic was shown in
displacement history, and the latter one was shown in accerelation history.

{3) The vertical maximum accerelation of improved ground was almost same as that of
horizontal one, However maximum accerelation of either horizontal and vertical motion did
not appear at the seme time.

{(4) The horizontal translation motion at the gravity center of improved ground was
dominant in horizontal accerelation of improved ground, However the rotational motion was
not neglighle in vertical accerelation of improved ground.

(5) FEM analysis using equivalent linear method can explain results of observation.

#* Chief of Vibration Laboratory, Structures Division
#* Members of Vibration Laboratory, Structures Division
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