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Flow Situations and Disaster Mitigation Assessment
Under Steady-Uniform Flow Through Energy-
Dissipating Structures

Abstract

This study uses the deceleration rate and water level rise rate changes to discuss
the flow statement under different arrangement spacing of energy-dissipating structures
in different flume slopes and discharges. First, the flume model experiment data of Xie
(2019) is applied to the Hec-RAS program quantitative hydraulic analysis modeling
and verification. When the Hec-RAS model calculation results are consistent with the
experimental results, we continuously use the Hec-RAS model to conduct the numerical
test simulation under different flume situation settings. The uniform flow on the glass
flume is set for the standard flow conditions of the numerical test, and we change the
slopes and discharges of the flume model under different spacing arranged dissipating-
energy structures to discuss the flow variations. We employ the differences in the
maximum and minimum deceleration rates and water level rise rates of the cross-
section in flume model to discuss the activity efficiency of energy-dissipating structures.
Based on the theorem of quantitative flow, we define an equivalence Manning
coefficient and use a Kinetic dissipating rate to imply the resistance when the flows
through the energy-dissipating structures. Ultimately, the dynamic similarity properties
of Froude number are used to practicalize the numerical model test results and explain
the possible situations under a flow through the energy-dissipating structures in the

fields.

Keywords: Energy-dissipating structures, Deceleration rate, Water
level rise rate, dynamic similarity properties of Froude number,

Practicalize
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0.91 0.936 1.014 | 0.948 | 0.244 | 1.363 | 0.1019 | 0.1333 | 0.1276
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W e 757 Y EE(Cm) 10 5 3
N Min. 35.6% 38.7% 33.6%
7 1 ; %
ERFFF R 14.5% 12.8% 9.2%
5 i W] Max 58.5% 62.4% 55.9%
AE, =1-(1-R))?*| Min 26.9% 24.0% 17.6%
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v ERHERY, EFHIEEQ BAM K

v, =v12v,, Q, =12"7Q,

BB BT HER T H
Q, =12°2Q,, =12°? % 0.0376 =18.756 (cms)
v, =12V, =12 x1.38 = 4.78 (m/scc)
h, =12h, =12x5.44 = 65.28(cm)
S =0.014

B if Z PR ERA RS FEFFTHER R BRI

AES e r T FHER > ok 51 & 5284 530

%5-1 W1 s 5 ER

T i A EE(m) 1.2 0.6 0.36
. Min. 157 1.62 1.71
‘”‘Lxﬁ
7 Vo (MUS) e 255 258 2.60
o Max. 1.99 1.2 1.84

REALIUD N rvrey 157 1.52 1.46

%52 82 LSRR

¥ A& S=0.014
i s B E(m) 1.2 0.6 0.36
" Min. 157 1.62 1.71
.
7 Vp (MVS) e 255 258 2.60
o Max. 1.99 1.02 1.84
TRELIUD B v ey 157 1.52 1.46
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£5-2 W2 HES % &R

B 5% WABR A

¥ A S=0016

A i e EE(m) 1.2 0.6 0.36

N Min. 1.61 1.62 157
‘,”‘Lﬂ?’:

2 Vo (M) e 258 2.69 2.60
o Max. 1.01 2.02 1.96
EREALIUD B vrey 157 157 1.56

¥R S=0018

A i e EE(m) 1.2 0.6 0.36

. Min. 157 1.69 1.77
7 Vo (MVS) o 2.73 2.67 2.79
o Max. 1.75 1.85 1.80
EREL UL B vrey 1.49 151 1.50
153 HE3 LR R
st 18.756 cms
i A (M) 1.2 0.6 0.36
n Min. 157 1.62 1.71
‘”‘Lxﬁ
7 Vp (MVS) e 255 258 2.60
o Max. 1.99 1.02 1.84
EREL UL B vrey 157 1.52 1.46
g 32.52 cms
i A B (o) 1.2 0.6 0.36
. Min. 2.03 218 2.03
7 Vp (MVS) e 3.11 3.31 3.12
o Max. 2.66 2.48 2.66
EREALIUD B vrey 210 2.00 2.02
it E 63.65cms
i A B (o) 1.2 0.6 0.36
Min. 3.08 2.03 317
i

& Vp(M/S) |~ \1ax 4.09 417 4.34
o Max 3.44 3.56 3.25
i e (M) = 287 2.90 2.80
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