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ABSTRACT OF THE MODEL TEST OF CUT-OFF AT PIE-CHOW BEND
Introduction: The apparent advantages of cut-off are:
1. to shorten the distance which the water has to travel.
2. to reduce the roughness coefficient in accordance with increase of velocity.
3. to increase the cultivated area.
4. to decrease the leagth of levees necessary to confine the flood waters.
5. to minimize the dangerous tendency for the creations of crevases.

About the advantages of cut-off, both the learned scholars and practical
engineers agree with each other. There are some possible disadvantages
of cut-off such as: to increase the unstability of river, to increase the gaging
neignt on some stations which are located below the cut-off section, and
erosion at or above the cut-off section as well as the deposition on the
section below the cut-off section. About the disadvantages the learned
scholars and the practical engineers hold different opinions and set up much
dispute with each other.

The fundamentol principle of engincering plan is to gain some advan.-
tages with least sacrifice. Whether tlie cut-off process is justifiable or not
depends upon whether tr.e advantages are in excess of dieadvantages or nol?
Since some of the disadvanlages are in dispule, it ts betl:ar to study which
are real disadvantages arnd which are just imaginations.

Yver since the model investigation in lieu of theoretical deduction, tle
opinions on the eflect of cut-off progress into a new stage. Specially after
famous model {est of cut-off in Missiesippi river in Vicksburg, the different

opinions scems to conyerl a single one, and ils kesults is briefly quoted as
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follows:
1. a general lowering of the flow line above the cut-off,
2. no change in the elevation of the flow line below the cut-off.

After the model test in Vicksburg, a program of river straigntening fo
reduc the slope irregulariiy is carried out conilinuously in Mississippl
River. Up to present time a number of twelve cut-offs were completed.
After several years observation, the effects of cut-off in natural river agree

with the results of model test quite well. In other word, cnt-off produces
more advantages than disadvantages,

Object of this test: The main object of this test is to investigate the
effect of cut-off at Pie-Chow Bend On the gaging height of Hankow station,
Pie-Chow Bend is about 45 kilometers upstream from Hankow, and it has a
eurved length (length of river bend) of 40 kilometers. But the shortest
distance between the two ends of Pie-Chow Bend is only 4 or 5 kilometers.
The composed materials of both banks and bed are sand with few per cent
of clay, in consequence, the river bend is shifting continuously. All the
topographical data which are used in our test is based upon the topographi-
cal map of custom House of Hankow in 1934. Assumptions have made here
that the hydrogical data such as discharge, velocity etc. at Pie-Chow Bend
are the same as that sf Hankow station, it is reasonably correct because
there is no great tributarly between Pie-Chow and Hankow.

Construction of the model: The model is constructed in three ways of

distortions, in longitudinal direction the ratio between nature and model is

5000; in width, 2500 and in depth, 100. It is made of sand with pavement
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of cement mortar on it.
The roughness coefficient of the model:
1. In Kutfer formular  n=0,022

2. In Manning formular n=0,029

3. In Chezy formular  n=48.5

The gage height of several stations along the model are read from
plezometers.

Procedure of the test: All data for testing the effects of cut-off are
directly obtainod by comparing the gaging height of every station after
cut-off with that before cut-off, various tests are attempted in accordance
with the variation of the crest height of tail gate. The wvariation of crest
height of ths tailgate is a function of changing water-surface slope.

Results: After five sets of tests with the crest heights of tail-gate set at
24.18, 23,86, 23.54, 23.3 and 23.0 em. the results in each test are shown in
figure 1, 2, 3, 4, and 5, respectively. From which some brief conclusions
are drawn as follow:

1. The gaging height above cut-off section is generally lowered. This agrees
with the results of Vicksourg tests very well) The amount of lowering
increases with to increase of discharge, and amount of lowering is grealer
in stations near the cul-ofl than those farther away from the cut-off.

2, If the discharge were constant and the tail-gate were variable, the amount
of lowering tho gage height above the cut-off section due to cut-off incre-
ases as the water surface slepe increases.

3. The cffect of cut-off on a section just below the cut-olf are not conslant,
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some times the gaging height increases, and some times decreases, which
depends on a number of facters such as: the watersurface slope, the

discharge ete.

. The effect of Cut-off on sections which are farther downstream of the cut-
off section is to increase the gaging height with small water surface slope
l:;ut to decrease with large surface slope.
Some suggestions for further investigation:

. Model should be made of sandy clay—— —The effects of erosion and
deposition after vut-off influence on the gaging height of lower station.
Particularly, in the case of river composed of sandy clay, the erosion
above and cut-off section have a serious effect. And consequently there
are some depositions in the section below cut-off. Since the model now

used is made of cement motar the erosion and deposition can not be
observed. It is advisible to construct the mode in sandy clay to observe
them.,

~Model should be constructed with sufficient length,— — — With the limi-
tation of space, the length of this model (from the bafille on the inflow
side to tail. gate) is only about 15 meters. The effects of backwater and
drop-down, due to excessiveness and insufficiency of the erest heigot of
tailsgate respectively, have much influence on the lower part of the
model. While on the inflow part, for the shortness of the inflowing

flume, less the disefarge is increased the rate of increasing gaging height

in upper part of the model is greater than that of in the lower part,
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3. Although thres.way distortion is one of the ways to construct mode, it is

desirable to have a two-distorted modal. In this way, we may have a

check on the results.
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