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Abstract: The article presents the results of experimental researches to assess the impact of 

development between the dams floodplain area on the length of the compression region. 

Key words: Compound sections, development between the dams of floodplain area, coefficient 

of development, backwater, swirl of compression area. 

 

Introduction: In designing of many hydraulic structures and, first of all, which designed to 

effectively protect of the shores, it is very important to know the patterns of flow in compound 

sections. In the purpose of determining the influence of the development of inter-living space on the 

flow regime, in the case, when the interaction between channel and floodplain flows has a significant 

influence on the processes, experimental researches were carried out on the schematized model. The 

experiments were carried out in the laboratory of the department "Hydraulic engineering structures 

and engineering constructions" TIIM (Fig.1.). 

Object, problem and research method. The model installation is a concrete hydraulic tray 

with rectangular sections of the bed and floodplain. The width of the one-sided floodplain is 0.85 m, 

the channel width is 0.30 m. The length of the working part of the tray is 12.5 m. 

Experimental researches were carried out on the model under the following conditions: 

The degree of restriction of flow on the flow was changed 

5,0...0/  QQперq  
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Where
перQ -consumption on the overlapped part of the floodplain in the domestic mode; Q is 

the total of rate of flow. 

The coefficient of development of inter-cum-space is 

,0.1...0)sin/(  Шo llK  

 

where l Ш  - is the length of the spur; l - width of development; 

Spur adjustment angle 
00 135...30 . 

Relative interdigital distance 

0.1...5.0)/(  нв llL  , 

where L is the actual length of the section between the dams; вl  - the length of the whirlpool;  нl - the 

length of the bottom vortex. 

Froude number in domestic conditions on the floodplain is less than 0.2 

  2.0
пr

F  

The Reynolds number on the floodplain is more than 4000, in the channel of more than 

10,000. the turbulent regime was maintained. 

The carried out researches have been directed on studying of influence of the development of 

inter-mine floodplain space in compound sections on hydraulics of the deformed stream. During the 
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research, the level and velocity regimes of the flow were measured in the tray, the planned dimensions 

of the deformed flow. 

On the basis of experimental researches, the profiles of water level changes in dimensionless 

coordinates were constructed: 

fhuhi  /   ,,,,/ oo KqbS , 

where 
cii hhh  is the difference in water levels between the calculated and compressed cross-

sections;  

gUh ЯСu 2/2 - high-speed head in a compressed line;  

S-distance from the confines of restraint to the settlement line. 

From Fig. 2, 3, 4. we can judge the nature of the change in the longitudinal and transverse 

differences in the levels of the flow deformed by the system of dams. In the region of the support, the 

resulting transverse changes in the water surface level deflect the streamlines from the shore, where 

the structure adjoins the opposite. In the range of restraint, the water levels of the transit flow are 

equalized. In the compression region, a transverse slope of the free surface of the water appears, 

which directed toward the protected shore. The transverse slope of the water surface in the spreading 

area is also directed towards the protected shore and practically is zero. 

 
2. Longitudinal surface profiles 
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For a compressed cross section, with a free spreading of the deformed flow, the depth 

increases gradually. And in installing the dam system, under the influence of the underlying dam, the 

depth behind the compressed section increases more intensely Fig. 3, 4. In this case, the magnitude of 

the distance between the dams exerts a significant influence. The value of the backwater before the 

underlying dam varies in proportion to the distance between the dams. 

 
3. Longitudinal profiles of the water surface 

Reducing of this distance leads to an intensive increase in the depth of water in the spreading 

region. If the relative inter-mine distance is less than 0.5, the underlying dam falls into the area of the 

whirlpool. 
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4. Longitudinal profiles of the water surface 

The location of the compressed section, in the experiments, was previously determined 

visually, with the help of bottom and surface floats, and then refined according to the velocity 

diagrams. Experimental data show that the location of the compressed section is mainly influenced 

by: the degree of constraint of the flow by the flow rate q , the installation angle of the dam , and 

the development factor of the intermodal floodplain space Ko. Analysis of graphical dependencies 

(Fig. 5) shows that with increasing the degree of constraint of the flow, the relative length of the 

compression region oblcc /  increases. The intensity of the increasing in the  
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Fig. 5. Dependency graphs 

relative compression of the length is uneven. At  q>0.24, the increment of the abscissas of the 

function decreases with constant increments of ordinates. And for Ko = 1.0, even a certain decrease in 

the value is observed for  q>0.3. Analyzing the influence of the development coefficient Ko, we can 

note that the influence of Ko is insignificant up to  q=0.1. With a further increase in the degree of 

restraint, the influence of the development factor increases. The relative length of the compression 

region ( lcc /bo) is described by the following analytical dependence: 

  )sin()2,66,0()95,692,1(/ 2   qoqoocc KKbl  
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Where ccl  -  is the length of the compression region;  

bo - the width of the unrestricted flow in the constraint range 

 Conclusions. The location of the compressed section is mainly affected by the degree of 

constraint on the flow rate of development q  of the intermodal floodplain space oK
, the angle of 

installation of the dam  . 

 Increasing of q  leads to increase in the relative length of the compression region of occ bl /
, 

the increase of oK
 leads to decrease  of occ bl /

, while for the 
0.1oK

 values there
3.0q  is a 

slight decrease of occ bl /
. At the time of

1.0q  constraint, Ko s influence on the occ bl /

insignificant, and the further increase of q  leads to decrease of occ bl /
. 

 An increase   to 900 leads to increase of occ bl /
with a further increase   in its decrease. 
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