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Abstract: Floating structure is a new type of ecological structure suitable for the coastal and inland water conservancy projects. The application of
floating structure in plain water conservancy and flood control projects will lead to the diversion of water flow and cause head loss, which will af-
fect the flow capacity. Therefore, it is of practical significance to study and obtain the changing law of the resistance coefficient of the floating
structure and the influence mechanisms. The physical model test and dimensional analysis were used to obtain the influencing factors affecting the
resistance coefficient of the floating structure, i.e., the coefficient of water level change, the ratio of the length of the floating structure to the posi-
tion of the floating structure, the relative water blocking area and the Reynolds number. The sensitivity analysis on influencing factors and resist-
ance coefficient was conducted, and the results show that: 1) The increase in the coefficient of water level change results in a recirculation zone at

the back surface of the structure, and both the turbulence intensity of the water flow particles and the resistance coefficient increase; 2) The
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change of the floating structures’ length and position will not cause the loss of water flow energy and has little effect on the resistance coefficient;

3) The increase in the relative water blocking area coefficient leads to the decrease of the water passing area, and the friction and collision of wa-

ter particles consume water flow energy, causing the resistance coefficient to increase. 4) Within the range of the tested Reynolds number (3.5<

lg Re<5.0), when the Reynolds number increases, the turbulent and irregular flow field was formed, and the influence of inertial force on the flow

field is greater than that of the viscous force, with the resistance coefficient being decreased. 5) The sensitivity of each factor to the resistance

coefficient is arranged in the descending order as follows: the coefficient of water level change>the relative water blocking area>Reynolds num-

ber>the ratio of length to position. Through the multivariate linear fitting based on the least square method, the calculation formula describing the

resistance coefficient of the floating structure was obtained, and the formula was tested and analyzed by mathematical statistics. The formula can

meet the engineering needs in terms of reliability and accuracy, and the form is simple and versatile, which can provide a theoretical basis for re-

lated projects.

Key words: floating structure; resistance coefficient; Reynolds number; sensitivity; mathematical statistics
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Tab.1 Experimental design conditions

KJF/em fiBelem WRE/(L'sT) UKL ZE/m

10.20.30.40 2.0 15.18.21.24 0.01.0.02,0.03.0.04

10.20.30.40 5.0 15.18.21.24 0.01.0.02,0.03.0.04

10.20.30.40 10.0 15.18.21.24 0.01.0.02,0.03.,0.04
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Tab.2 Values of AMCC and RMSE for five models

A AMCC  RMSE A AMCC  RMSE
MD(a) 0.930 0.645 MD(d) 0.905 0.739
MD(b)  0.612 1.494 MD(e) 0.925 0.741
MD(c) 0.905 0.657
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