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ABSTRACT: The Ryukyu limestone formation is not assumed to be a suitable load bearing foundation 
in Ryukyu Archipelago. The characteristics of Ryukyu limestone with various porosity under static and 
dynamic conditions have been investigated by the authors. Furthermore, the behavior of the interface between 
piles and Ryukyu limestone are tested using large-scale dynamic shear testing device. Some model piles 
founded on Ryukyu limestone are subjected to static and dynamic loads to check their deformation response 
and their load-bearing capacity. The authors will explain fundamental studies on foundations on Ryukyu 
Limestone Formation under static and dynamic loading conditions and present the outcomes of these studies 
and discuss their implications on bridge piles. 

1 INTRODUCTION 

Ryukyu limestone formation, which is broadly
divided into coral limestone and sandy limestone, is 
widely distributed in Ryukyu Archipelago. As lime­
stone is solvable due to percolating groundwater and 
accumulation of corals and as well broken pieces, 
the porosity of limestone is large. Furthermore, 
they may contain some large scale cavities due to 
combined action of groundwater and tectonic move­
ments. Therefore, the Ryukyu limestone formation 
is considered to be not suitable as a foundation rock 
for large-scale engineering structures. When the 
thickness of the Ryukyu limestone formation is 
quite thick, it results in the non-economical founda­
tion design. This is a serious engineering issue in 
Okinawa Prefecture, Japan and some fundamental 
studies are necessary to clarify whether it is really 
unsuitable or suitable as foundation rock. The 
authors investigate the characteristics of Ryukyu
limestone with various porosity under static and 
dynamic conditions. The behavior of the interface 
between piles and Ryukyu limestone are tested 
using large-scale dynamic shear testing device .  
Furthermore, some model piles founded on Ryukyu 
limestone were subjected to static and dynamic 
loads to check their deformation response and their 
load-bearing capacity. In addition some analytical 
and numerical studies are proposed. The authors 
explain these fundamental studies on foundations 
on Ryukyu Limestone Formation under static and 
dynamic loading conditions and present the out­
comes of these experimental studies and discuss 
their implications in foundation design. 
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2 CHARACTERISTICS OF RYUKYU LIME-
STONE FOR叫TION

2.1 Geological Characteristics 

The main islands of Ryukyu Archipelago are 
Okinawa, Amami-Oshima, Miyako, Ishigaki, 
Iriomote and Y onaguni. The islands are situated on 
Ryukyu arc bounded by Okinawa trough and Ryukyu 
trench. The environment is tropical. Ryukyu lime­
stone is widely distributed in Ryukyu Archipelago. 
It is broadly defined as coral, gravely and sandy 
or sandy-gravel limestone. Geoengineering issues 
associated with Ryukyu limestone formation are 
cliff collapses, sinkholes due to karstic caves and 
their effect on super structures (Fig. 1). 

Figure 1. Some examples of engineering problems 
associated with Ryukyu Limestone Formation. 
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