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MODEL STUDY OF SIPHON SPILLWAY, KUO-CHIA-TUO 27

Mbdql: Study of Siphon Spillway, Kuo-Chia-Tuo, Szechuan

Abstract

A. Project conducted for: Ministry.of Military Affaics.

B. [Iavestigator: T.'T. Fang.

C. Porpose: To obtain data and information for the design of siphon spillway.
D. Outline and Results:

About twenty km, below Chungking, a large manufactory, initiated by
Ministry of Military Affairs, located at Kuochiatuo on the bank of a creek, which
flows into the Yangtze river, necessitated a storage pond for water supply system.
An earth dam wis constructed across the creek to form such a pond to collect
"water in the creck and with a gate control to regulate water level in the pond.
The dam was partly damaged by the flood of the creek on May 3, 1940, by
overtopping, It called for a thorough study of a new spillway structure which
would discharge a large volume of water during the flood period of the creek.
Hydrological data of both the Yangtze and the creek were first investigated. The
following data based on a detailed analysis were used in both model test and
design.

(1) The max. stage of the Yangtze River at Kuochiatuo was 38,52 m. which
would occur once in one hundred years.

. (2) The max. discharge of the creek occurred in 1874 was 100 ¢. m. s. once
in 70 years. A siphon spiliv-vay was thus proposed to be constructed to displace
the original gate structure. The design of siphon spillway should meet the follow-
ing requirements:

1,  The upstream water level of spillway should be maintained between
¢lévations 28,00 and 28,50 m. and elevation of the throat crest be 28,00 m.,
elevation of hottom of the outlet; 21,00 m; width of spillway, 10 m; thatis, a
total discharge of 100 c. m. s. will give a unit discharge of 10 c, m.s, per meter
width,

2, The siphon action should begin at the stage when water level is about
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one fourth of the throat height, and should immediately break off when the
water level di-ops down to elevation 28,00 m,

3., The max. suction head at throat should not exceed 7,5 m. of water

. during max. discharge of 100 ¢. m.s. Furthermore, the top elevation of the earth
dam should be raised to 39,00 m. to protect from overtopping during flood stage
- of the Yangtze River and pumping is also necessary to discharge flood flow of

the creek in this case, A proposed design of siphon spillway was then made
as illustrated in Fig. 5, P. 24. A 1:16-scale model, reproducing the entire section
of the siphon spillway, was used fo test its performance. Experiments indicated
that the priming action required a much higher head and that the max. suction
head at the throat was found to be 8,9 meters of water which would probably
produce cavitation in prototype, Several changes were made in first revised
design as shown in Fig. 6, P. 24,

a, To promote the priming action with a small deflector just behind the
throat crest.

b. Anincrease in throat height by 0,2 m. in order to reduce the velocity
at the throat, which would in term reduce the suction head.

¢, Rearrangement of the siphon cutlet.

The test results indicated the following features:

a, 'The priming action began at the stage of 28,26 m.

b, The coefficient of discharge for max, flow was calculated to be 0,609,

¢, The max. suction head at the throat was 8.45 meters of water which
still exceeded the design value of 7,5 meters of water.

It necessitated a further enlargement of the cross section at the throat to
reduce the suction pressure, An increase in throat height to 1,25 m. was used in
the second revised design with the outlet dimension reduced too. All dimepsions
of the adopted design are shown in Fig. 7, P. 25. No tests were conducted for
2nd revised design. Calculations, being made by means of the results obtained in
the previous test, gave the following features:

a, The coefficient of discharge = 0,72

b, The max. suction head at the throat was 6,77 meters of water,

The 2nd revised design was proved to be satisfactory.
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