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The Foundation and Construction materials of "Numappara storage pond"

founded on Volcanic Products (Feb. 1976)

Makoto Abe

Electric Power Development Company

Summary

1) Electric Power Development Company developed the Numappara Pumped-strage power
project in 1973 to supply daytime peak load with generating capacity of 675 MW, in Tochigi
Prefc. about 150km north of Tokyo.

2) One of the characteristies of the storage pond of the project is the geologic condition of its
foundation which is composed of Quaternary various eruptive products from "Nasu Volecano™.

3) This products mainly consist of andesite lava flow and lapilli, volcanic conglomerate with
local volcanic lake deposits.

4) The strage pond was asphalt-faced to its whole basin (total asphalt-faced area amounts to
197, 000 m2) as the foundation has a large permeability (k = 1072 ~ 1074 cm/sec.).

The volcanic products of about 4, 300, 000 m3 were excavated away, and about 1, 270, 000 m3
of the excavated materials, mainly lapilli, was utilized for embankment work.

5) The lava flow and lapilli had sufficient bearing strength to create the strage pond on it.
They were so hard that the explossives were needed in the excavation work.

However when the excavated lapilli was used as fill material it became very soft and easily
turned to muddy state, therefor the traficability of large equipments were became inferior at
the place of excavation, transportation and banking face.

6) Lapilli materials had high water contents (about 20 ~ 35%), small dry density (1.2~ 1. 55
ton/m3) and high degree of saturation.

7) = Field filling and compaction tests were carried out at many time, It was easily obtained
sufficient relative density, but it couldn't filled up only lapilli materials, so it was decided to
embank in alternate layers of gravel material and lapilli material in order to ensure traficability.

8) Before commencement of the actual construction work, it was apprehended that appreciable
settlement and high pore pressure might possibly occur, but introduction of such embanking
method resulted successfully in the early dissipation of pore pressure and progression of
settlement in short time period, to the negation of such apprehension,





