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Study on Local Scour with the Shape of Upstream
Apron of Headworks

by Naoto Tsunesumi, Hirohide Kirr and Takeshi Sexkiva

Summary

Headworks must be a stable structure and secure from piping.

Therefore, scour must not occur excessively at the upstream end of it.

For the purpose of it, Design Criteria for Land Improvement Project recommend to make the upstream end of
apron with 1 : 3 slope.

But that standard comes from experiences through hydraulic model tests on specific sites of headworks. There
is no definit materials just for the standard. And generally speaking, 1 : 3 slope costs higher than 1 : 0 slope on
construction.

In this study, we examine the possibility and degree of scour about 1:0,1: 3, 1: 1 slope.

The results are following

1) 1:0 slope -
In condition of high tractive force and exposing the end slope part, scour rose. Depth of scour reached up

to 2.3 times as that of bar bottom at its maximum,
But the scour is intermittent. It occured only when advancing bar bottoms came to the upper apron end.

2) 1:3 slope -
In the same condition, 1 : 3 slope had not scour. 1 : 3 slope is effective to protect the upper apron end.
3) 1:1 slope -

Scour also rose on 1 : 1 slope. But its degree was not so much as 1 : 0 slope.
4) In condition of low tractive force, scour didn’t occur on any slope.
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