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Premixing process

(Objective strength : 1.0 N/mm®*)  FFFH Shallow mixing process

B Shallow mixing process (Objective strength : 0.5 N/mm?)

(Objective strength : 0.5 N/mm?)
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Name Symbol Nvalue y[KNm’]  E[KNm’| v c[KN/m?] N
Ushikagi tunnel
Takadate Volcanic ash layer fa 2~4 14 35X10° 035 36 0
Takadate Sandy soil layer ts 10~15 18 20x%10* 035 20 30
Shallow mixing soil 19 50x10" 035 144 30
Premixing soil 19 10x10° 035 288 30
Akahira tunnel
Surface soil Ts 15 50X10° 04 13 -
Takadate Volcanic ash layer ta 3~8 15 125x10* 04 30 -
Takadate Sandy soil layer ts 7 17 175%10" 035 31
Takadate Cohensive soil layer t 3~4 15 10x10* 04 57 -
Takadate Sandy soil layer ts 7~22 18 3.0x10* 035 - 31
Nobe Cohensive soil layer Noc 5 17 125x10* 04 31 -
Nobe Sandy soil layer Nosl  16~50 20 125X10° 035 - 38
Shallow mixing soil 19 10X 10° 035 288 30
Objective strength Objective strength
0.5 or 1.0 N/mm? 0.5 or 1.0 N/mm?
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Improved soil

(¢u=1.0N/mm*)  (a) Case-1

(b) Case-2

(c) Case-3
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Specific Geotechnical centrifuge

Effective rotation radius [m] 250
Experiment capacity [g x ton] 24

Maximum number of rotations [rpm)] 260

Effective space for model installation [m]

— Static test 0.80(L) x 0.36(W) x 0.80(H)
— Dynamic test 0.61(L) x 0.35(W) x 0.62(H)

Maximum centrifuge acceleration [G]
— Static test 200
— Dynamic test 50
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EXPERIMENTAL STUDY ON THE INFLUENCE OF
GROUND PRE-IMPROVEMENT ON
SEISMIC BEHAVIOR OF SHALLOW OVERBURDEN TUNNEL

Kai KONISHI, Yasuo SAWAMURA, Kiyoshi KISHIDA and Makoto KIMURA

In the pre-ground improvement method, the ground around the tunnel is applied by the replacement
method or the improvement method. In previous researches, the optimum ground improvement area was
discussed through the numerical simulations at the excavation process. However, the seismic behavior of
the tunnel was not clearly discussed. In this study, dynamic centrifugal model experiments under a gravi-
tational acceleration of 50 G were conducted to clarify the dynamic behavior of the shallow tunnel with
pre-ground improvement. In addition to the simple tunnel without ground improvement, two ground im-
provement patterns; (1) the ground around all the cross-sections of the tunnel was improved, and (2) the
ground around the crown of the tunnel and the top section was improved, were investigated. From the re-
sults, it is confirmed that when the entire ground around the tunnel was improved, shear deformation of
the tunnel could be suppressed by the increment of the whole rigidity of surrounding ground. On the other
hand, when the ground around the tunnel crown and the top section was improved, the response of the
tunnel was amplified by the concentration of the weight at the upper part of the tunnel. Moreover, large
cross-sectional forces were generated at the boundary between the improved and unimproved ground.
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