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summary

In recent years, torrential rains from typhoons or stationary fronts (Bai-u front) have been the
frequent cause of serious geotechnical disasters. Most notably, the destruction of artificial slopes, such
as road embankments, has been regarded as an important subject in geotechnical engineering. As an
example, the destruction of the embankment of the San-yo Expressway in Iwakuni-city, Yamaguchi,
in September 2005, is still fresh in our minds. Generally, in designing the drainage facility of road
structures, the amount of rainwater runoff is calculated by a rainfall intensity formula based on
existing observations of annual precipitation and intensity. Such destruction of established
embankments indicate that recently, however, regional torrential rainfalls have become frequent. If
this tendency continues, established embankments could be subject to external forces by rainfall in
amounts beyond those expected when they were designed.

The quality of embankments is determined by foundation grouting, embankment materials,
compaction, drainage facilities, etc. It has been empirically and experimentally demonstrated that the
mechanical characteristics of embankment materials are dramatically improved by compaction and
embankment, with a high degree of compaction able to endure damage from earthquakes and rainfall.
So in constructing a new embankment, we can prepare against future torrential rains and large
earthquakes by introducing a highly developed standard of compaction and appropriate construction
by design and constriction control.

On the other hand, for established embankments, it is practical to periodically check their quality,
condition, and the functioning of their drainage facilities, and to remedy defects as much as possible.
However, in the case of established embankments, few specification and construction records were
kept, so that they can be checked only by appearance and observation. Worse still, there are an
enormous number of such embankments. Therefore, simple methods are needed to determine degree
of soundness of established embankments for disaster prevention.

In this study, we focused attention on a portable dynamic cone penetration test, which is a simple
sounding test that can be conducted in the field at low cost and has broad versatility; we also sought to
improve the method for evaluating the degree of compaction of embankments. We inspected
decomposed granite, which is frequently used in the Chugoku region and is susceptible to water. By
considering the intensity characteristics peculiar to decomposed granite and influence of submergence
on it, fitness of result could be improved. Furthermore, as stated above, the characteristics of
compacted soil are influenced by degree of compaction, so we evaluated degree of compaction of
embankments.

For this study, we examined the characteristics of established embankments in Yamaguchi and
investigated influential factors on embankment destabilization analytically. Thus, we proposed to
improve the method to evaluate relative stability of embankments by observation and consideration of
groundwater level. To evaluate the stability of embankments of decomposed granite created under a
variety of compaction energies in situ, we created density managed soil layers in a large soil chamber
in the laboratory, and conducted portable dynamic cone penetration tests on them. We were thus able
to show the results of the tests on each soil layer created at each state point on curves of compaction

given each compaction energy, as well as the tripartite relationship of penetration resistance,



overburden pressure on that point, and degree of compaction. On the basis of these results, we
investigated the method to estimate the degree of compaction from penetration resistance at a given
depth on that point. In addition, to estimate the strength property of embankment raised by the
groundwater level, we investigated the changes of penetration resistance of tested soil layers due to
submergence. Thus, we conducted portable dynamic cone penetration tests on the established
embankments in the field to study the applicability of our proposal for figuring out whether

embankments are in danger.
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3@ =518 110
38 x20[H] 220
38 x25 A 550
3@ x341q] 750
38 x46[H] 1014

2.100
RN \\\ | |
NN \ v Ec=110kd/m’
2,000 AAEANEANEAN = Ec=220kJ/m’
: \\ N & e Ec=550kJ/m’
I '« Ly ‘Zg, A Ec=750kd/m’
—~ /’ S L/ *  Ec=1014kJ/m®
e 1.900 - N,
R RN
. N N
b - RS 26
- . / ?’\ 2
Q 1.800 o N N
e / > N Ibf‘g‘r
ﬁa [ \ \ \\s N \~\7000
B 1.700 ——2— T NSNS
AN ‘\\
ﬁ v/ \’\ s\\\ \\9'\\
1.600 _— A BN .
" P '\’ 'S “\{:\\
A \'\’\\) \?}
\o% S
1.500 L— : : : . . —l
6 8 10 12 14 16 18 20 22

FEHEKLE wl

5.2-5 H/p HFEED = 2L X —I2 BT B FEE D dh iR R

120



5.3 AL BICHK T 5B HEMI—EARROBRE

BAETUEIS ST 2 TREEmRmCREE, BEFEAILOREL, 4B TERLIZEED
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