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Evolution of Hybrid-Structure Sabo Dams in Japan
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INTRODUCTION

Hybrid structures as check dam (hereinafier referred to as Sabo dam) have existed in a broad sense
since over a century ago, when dams were constructed using soil, stone, and timber. To form a dam
body with a steep downstream slope of approximately 1:0.2 using soil materials, and to prevent
erosion by flowing sediment water, it was necessary 10 adopt a hybrid structure that appropriately
combined these materials

Since the advent of concrete and steel, these materials and their fabricated components have been
used in place of stone and timber as upstream and downstream facing materials for dams composed
primarily of soil, as well as for the connecting components between facing materials or as tie rods

The hybrid structures that have evolved through this historical background, have recently reached
what we consider ideal developmental forms for both closed and open dam structures, as shown in
Fig.1. For closed dams, this is the double-wall (DW) structure filled with soil-cement; for open dams,
it is the horizontal-beam butress type and the vertical-column inverted T-shaped type.

The purpose of this paper is to present the chronological evolution of hybrid-structure Sabo dams
in Japan o date and to systematically derive the latest optimal hybrid-structures based on this history.
thereby providing useful information for engineers in other countries.

SCOPE OF HYBRID STRUCTURES

Hybrid structures may refer o aspects such as construction methods, materials, or design, however
when applied specifically to Sabo dams, limiting the discussion to materials alone is considered
sufficient in practice. For Sabo dams, the materials involved are primarily soil, conerete and steel
. These materials are combined appropriately to form a hybrid structure. Currently, wood is not used
R 2 = due to durability concerns

¢ . As a combination of these three materials, as shown in Fig. 2, closed sabo dams consist of soil as
the core material combined with steel or concrete as the facing material. Soil provides the dam body
weight, while steel or concrete reinforces the soil and forms the dam shape. For open type dams, steel
and concrete are combined o ensure a open cross section. Both materials mutually reinforce each
other as components or as the structural body, forming a hybrid structure.
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Fig. 1 Advanced forms of hybrid structures  Fig. 2 Structural materials of hybrid structures
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