ISSN1346-7840

B IR ATt P
=ge

TECHNICAL NOTE
OF
THE PORT AND AIRPORT RESEARCH INSTITUTE

NO. 1 167 December 2007
Hi 2= B AR [ D 38\ X SR O WK LIZ B 3 A REh B 52 Bk

il &2
XEH B

BSTATEGE N VRE 22 VR F T ZE A

Independent Administative Institution,
Port and Airport Research Institute, Japan



E E' ............................................................................... 3
1 i;{ﬁ\% ........................................................................... 4
2. KEHREHBEDIRENEIEER oo 4
2.1 %@ﬁ%%@*ﬁg ............................................................... 4
2.9 %@Jﬁ%%@%% ............................................................... 6
2.3 7k$fﬁ$§f@f&;§@?&@]ﬁj%%@i ) 8
3. KFHHBIBORBARBOBUBAEIT o 8
3.1 SYSHALTZ LA FTILORETEL - 9
3.2 ﬁ?*ﬁ%ﬁ: ....................................................................... 9
3.3 R HTRE B 10
3.4 7k$j%$§f@ﬂﬁTﬁ@ﬁ%%@i&{ﬁﬁ@*ﬁ@i L) 11
4_ b-_ypit,"‘q—;};%i.m%a)yﬁ ﬁ\%%ﬁ .................................................... 14
4.1 T}Eiﬁﬁ%ﬁﬁ@%g .............................................................. 14
4.9 T}Eiﬁﬁ%ﬁﬁ@%% .............................................................. 15
4.3 ﬁ”jﬁ?ﬁ@]%i)‘ﬁviX‘A ........................................................ 19
4.4 b—b«y:/ﬂ%%im@%@yﬁﬁﬁiﬁﬁ@ik&) ........................................ 21
5 ﬁgﬁ ............................................................................... 21
6_ %& 75(‘% .......................................................................... 22
;§1§$ .................................................................................. 22
%&%—xrﬁk .............................................................................. 22
1;_1-@1 .................................................................................. 24



Shaking Table Test on the Liquefaction
Considering Different Earthquake Continuation Time

Kazuhiro KANEDA*
Hiroyuki YAMAZAKI**
Kenji NAGANO***

Synopsis
The continuation time is relatively long during a major subduction-related earthquake such as the
expected Tokai and Tonankai Earthquake; in this case, it is predicted to cause shaking for longer
than 1 minute. Further investigation about the influence which an earthquake motion with long
continuation time has on the present liquefaction judgment is therefore required. It is speculated that
the liquefaction resistance of soil decreases with long continuation time; i.e., with the number of
shocks imparted to the soil. However, pore water is also drained from the soil at the same time,
which is expected to lead to increased liquefaction strength. The aim of this study was to make some
basic observations of the properties of sand during liquefaction in a shaking table test.
A horizontal sand substrate was laid in both loosely and densely packed (dense) configurations and
subjected to table vibrations. The loose sand showed a prolonged excess pore-pressure ratio after
liquefaction, while the pore pressure showed a rapid decline in the dense sand soon after the onset
of vibration. There was a degree of dependence on maximum acceleration rate, but the collapse of
pore pressure showed some delay with increasing earthquake continuation time; settlement also
tended to increase with continuation time.

A soil-water coupled static/dynamic analysis was carried out to simulate the shaking table test using
an SYS Cam clay model that incorporated variations in soil structure (i.e., structure,
overconsolidation, and anisotropy). This model was presented at GeOASIA. The results of the
analysis showed some agreement with the time history of settling and pore pressure during and after
vibration.

A caisson-type quay wall model was also constructed on the shaking table, and soil liquefaction and
caisson displacement were observed with varying durations of earthquake continuation time.
Caisson shifting due to lateral flow was observed after vibration for short continuation times on
loose bases. This was caused by a sustained high excess pore pressure ratio after liquefaction of the
backfill. Continuation time influenced the results in a dense substrate to a greater degree than in a
loose substrate. Irregular wave experiments also showed that caisson displacements were affected
by continuation time and maximum acceleration rates, in addition to other factors. Density was also

shown to affect the conversion of irregular waves into sinusoidal waves.

Key Words: liquefaction, earthquake continuation time, shaking table test, pore pressure, Caisson type

quay wall, lateral flow
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