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Hatori earth dam —General layout of spillway (special side channel type with a branch)
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Mishima earth dam —Ground paln of spillway
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Sannokai earth dam —General layout of spillway (special bath tab type with a central barrier)
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Shihogawa earth dam spillway —General layout
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Kanayama earth dam —Chute type spillway with arched control weir
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Study on the Design of Fill Dam Spiliway

Takeo NAKAMURA

Sammary

Since ancient times, paddy cultivation systems have been develpoed in Japan taking advantage of a large
amount of available water for irrigation, and therefore many fill dams were constructed to create reservoir .
However, such fill dams were not either designed or constructed on the basis of complete scientific knowledge,
but were depended upon rule of thumb and technical judgement of engineers.

This paper describes the stages of the advancement of the design method of fill dam spillway after World
War II. It is also intended to show author’s studies and investigated data to systematize the design technique,
and to introduce the established design standards of Agricultural Land Bureau as a result of his works.

In the last fifteen yvears, the view of design for fill dam spillway has greately developed particularly in the
following main subjects.

1) Adoption of the theory of probability to analyze the possible discharge of flood.

2) Choice of more reasonable spillway types for different dam site conditions, to make the dams free from

overtopping.

3) Adoption of conception of the maximum allowable discharge of spillway, and consideration of the in-
crease of its capacity.

[I] Formerly, design flood discharge of spillway was defined as that to give capacity of discharge in 6 or

8 hours for the past maximum rainfall in a day. Recently, underestimation of design flood dischage for lacal
heavy rain caused overtopping of dam, and unfortunately some fill dams were broken. Accordingly, Japanese
National Committee on Large Dams (to which the author is attached) made it a rule that fill dam spillway should
have such a capacity as to discharge the flood due to heavy rainfall which was presumed to happen less often than
once within 200 years. This definition is not enough to keep absolute freedom from danger, byt it was determined
as an tentative value by taking both safety and cost of reservoir into consideration.

[II] Stability of structures, efficiency of hydraulic functions and construction expenses of spillway are mostly
influenced by the selection of site and type of spillway and arrangement of other structures which are usually
decided before the beginning of final detailed design work. The author tried to find better designs of spillway
in order to fit the particularity of each dam site, and improve them through directing many practical design
works and deliberating over the draft of the Design Standz;rd. Thus, recent designs of fill dam spillway have
greatly been advanced and have varieties in conformity with various dam site conditions.

[III] As stated above, design discharge of fill dam spillway which was defined as the standard is not suf-
ficient for the maximum probable flood at the dam site. So, it is necessary to know the maximum capacity of
discharge for designed spillway before construction. Following results can be confirmed through hydraulic model
experiments for a spillway of side-channel type which is very popular in Japan as the dam site is usually narrow
and steep in topography.

1) Hydraulic control section moves from overflow weir (Ist control section) to a downstream portion (2nd
control section) as a result of increase in discharge. This critical discharge for spillway (which is
designed by the Standard) is ususlly 1.2 times of design discharge.

2) Flow capacity can be estimated from the characteristic curve of overflow weir for discharge below the

above mentioned critical one, but flow behavior completely changes for more than the critical disharge-
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3) For big discharge to move hydraulic control section, discharge value of spillway is controled by the capa-
city of discharge carrier.

4) A good many water head is lost between the reservoir water surface and the minimum specific energy
elevation of the 2nd hydraulic control section.

5) This head loss can be approximately known as a function of discharge, critical velocity head (or cross
sectional flow arer) and surface width of 2nd hydraulic control section.

6) So the maximum allowable flow capacity of spillway designed by Standard may be estimated roughly
by the anthor’s experimental data.

Though these subjects were not fully discussed in this paper, it can be asserted that they will be effectuated

to the future advancement of design method for fill dam spillway. And, in the future, design of the spillway must

be still more improved from the viewpoint of safety of fill dam through accumulation of the results of further
investigations and theoretical researches.
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