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Fig. 1 Arrangement of energy dissipation piers
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Fig.2 Schematic diagram of the test system
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distribution at Q =40 m’/h

(b) RIFTE



541 5 6 ) A RE I 4 BO G 5 B 1 BE T b A4 R T 5 « 109 -

T35 1 BB E TV BB AR I I 0 R R 4 A .
M 5 AT E L 7E & B BB T se B, 189 fig
Y4 7K T B b DB AR T R R OE R L T RB I
A K A T U, B 1 HE R R TR 2
HE R AURTESS 1 HRTH RE IR TAS . X o B 8 AT
B R E Y ST, TE A I e Ui
DX 38 A5 1R+ 1 H 3 B B 90 B B K T 58 {1 T
1o X2 PR Sy T B IE ) AT I U RE B K TS
JK 77 1) 3 L, XF 7K I A BEL RS A P A0, R 33t
TH BEBIGM 7K T 55 7K Ui 7 1) £ RE A K 38 K U 4R
Tt BELAHA FH AR 5 1 S S5m0 e 33 0 5 75 /K
T A7 U B K, B 5 e AR 2SR . IR, R OE
YA LA TR I R AR 5 TR /N A il R
44 HEYFMHE

SR L4 BT 45 R T B T 8 T T RE R
FIH R lEr e i 25 5 Ll Re i 0 L (AT 55 R
o LUF IR 0-0 W T ok 56 o 1w, DA BE B aE K
H 45 cm fii #Ab 1-1 Wiy b e , ok B 2-2
W TE Sy T i D I DU R g TR AR

_ﬁ o/ 1 —E, 0
r,—El><1ooA— E X 100%  (5)
E, =H,+Ah +a,0;/(2g) (6)
E,=H, +ta,v;/(2g) (7

KXPLEVE, B 1-1,2-2 Wi BY B 35 0
MR RE R s AE WBERE 2250, va, 209000 1T VR
T BB, — W E 150, 20, 40900 BT U W
S U K

6 b 25 07 58 6 B 2U0H B T3 g R AR Ak )
e, R 6 AT A 1 &R 5 B T e TN e bl
T KB WA A5 T T Bt &
Frif e TIHAER W R K TS AN EE T, HE
T K, 516 55 6 B TH BE T TH AE % 2 18 % i 1Y
AT DLTE B 7 BB T BRSO A AT LA o
B2, 1 LT DLV Z% 1 g 2R 1 BEAIG B30 B 5
YICAT & PAROE XA B 7R i /N T RE R S AR
FHI) S #0031 A KT RO &R
AT LR F O8O B E B T AR SR A

100
= 90 ——EHEM
% —— LS
2 2 —— RPMHE
70
10 20 30 50 60 70

40
O/(m’-h™)
6 BHEBIEMIEETHEE
Fig. 6 Energy dissipation rate of steps of each body type

5 %Hig

a. 73 BOME 5 B e Tl i 5 B -7 B B ™
A KR AR HE R T R NI K B B BUK 4B <
W 98 5% B3 [ 25 A 2 s W 5 IE SR B R AT
5 TRCR L T LATE 4 M R AR s ol 3

b. o Boind#aX & Bl 68 T 6 B BUK i R =
/N JZE R R 5 T RE EEOM K R A BEL A1 L 4
o7 75 5 BEAK AL AL 3 I AR L 00 2 1 0 TS 905 1) s ) Al
I s R T S S0 B T A O R A AL T
RERCR T4

c. o Boimisg X & B i 68 T H 1 BE UM UK IR
AT LA 9 AR S K T B L i X
A2 T IE s, YH BES T K K T A T S 5 IR
A B IR BB % A U LA 58 3 BE K
AL TG SO BE G UR BOR L T RO 5y 1
5% 25 PR

d. 73 Boinig X & B H B8 T fe A A, nl
G 1 RE R B AL 42 10 K T o AR 110 s e LA T A i
TH RERICH, s 76 3L B B/ IEI0A B 5 B s A P
S TH RE AR BEAS AR [A] 5 75 U 4 BRI, IE B50AT 91 e

SE 3k

[1] CHANSON H. Hydraulic design of stepped spill-
ways and downstream energy dissipators[ J]. Dam
engineering,2001,11(4) :205-242.

(2] HzET. & Fr2C oK 85K Iy 58 o 5
[DJ. 75 % . P52 3 T K % , 2005.

[3] WAN W. RAZA A, CHEN X. Effect of height and
geometry of stepped spillway on inception point location
[J]. Applied sciences,2019,9(10):2091-2091.

(4] FEZEFR. TR, &% 5. BBl s o 3005 08 A Bk A
IRV PERTSE [T ). 7K B IR B2, 2019, 37(5) : 77-
80,107,

(5] UCRHAL. 2 A, 8B & B 2 i b 18 7K ) 4 P HU (i
W [T]. 1l RFHRCARBIERD . 2016,34(4)
98-103.

[6] MARTI SANCHEZ-JUNY,ERNEST BLADE,JO-
SEP DOLZ. Analysis of pressures on a stepped
spillway[J]. Journal of hydraulic research,2008,46
(3):410-414.

(7] HWZET, RHESE R, B d, % 6 B = kil %4
B BERFPELT ], K F 241, 2003 (4) : 35-39.

(8] MLV EP . Brm B 55 Birkh i gt il A 7 3 LGB HF 9T
L PR 2244 CTARBLARD »2012,44(5) - 24-29.

(F#% 63 70)



55 41 B4 6 1) T 4 A5 RN TIB L Sl DX B T N 7 O XU 4 b A AT * 63

R A R A 5 T HE KA T AS D Y (4] BB R T, BT SWMM fl SCS #: 1)

. ST DL KB R AT, sk A 7 55
T B X A AR I PR R T T 2 A KRB (R 330 ,2022,20(1) : 110-121.

b T I T AR e 5 9 4 K 1K SIE T B T A [5] AYESHA SR, ATAUR R. Application of princi-

R 1T T N 2 2R I B 2 A pal component analysis and cluster analysis in re-

gional flood frequency analysis: A case study in

& 3 3Tk - New South Wales, Australial J]. Water, 2020, 12
(3):781.
L1 PRI . A5 55 MR S AR SN AT B o7 o, e 4k 5 P R A D). 7
KA R I W7 HE K B 95 TA/ELEB/OL]. (2022~ LR[S B TR A, 2013,
ml/202207/11/28019. hml, WK BT 80 9 (10, K o i DR 2 L 2015, 33
(2] VEVR RS JHE . 36 T 1 5 0 301 /5 5 o 0 B o610,
FELIL A 2014, 546525556 [ BRI I B 5. 00 005 9 30 B
[3] FAN L, XIAODING L, TAO X, et al. Driving ﬁ%ﬁJXLFﬁi?fﬁi%T%MﬁM*ﬂ XGBoost %:
factors and risk assessment of rainstorm waterlog- P01, AR KR K L . 2022(6) £ 125-132.
ging in urban agglomeration areas: a case study of [0 50, 8 Sc e dk U 4. 35 T Wb AL 25 bk 2 4 ) ] £
the Guangdong-Hong Kong-Macao Greater Bay Ar- LR MR K KU 4 A (], 5 5t 2021, 40

ea., Chma[J] Water,2021,13(6):770. (6) :860-870.

Importance Analysis of Disaster Risk Indicators for Storm Flooding in

New and Old Urban Areas of Zhengzhou City
ZHANG Jin-ping””,CHEN Wei*,FANG Hong-yuan',ZHANG Hao-rui’

(a. School of Water Conservancy and Civil Engineering; b. Yellow River Institute for Ecological Protection &.
Regional Coordinated Development, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The Gaoxin District and Jinshui District were selected as the representatives of the new and old urban areas
of Zhengzhou to explore the evaluation indexes that affect the risk of rainstorm waterlogging in cities and the importance
of each index, and a risk index evaluation system covering natural and social factors was established. The importance of
each evaluation index in new and old urban areas was determined by using random forest model. The results show that for
both new and old urban areas, the sensitivity of disaster-inducing environment is the most important first-level indicator.
Among them, imperviousness and pipe density are the most important tertiary indicators for surface and subsurface disas-
ter-preventing environments, respectively. The risk of disaster-causing factors is the least important for Jinshui District
and Gaoxin District, and the importance of rainfall is much greater than that of rain type. The difference between the old
and new urban areas is mainly reflected in the stability of disaster-bearing body. whose importance is 0. 23 and 0. 09 for
Jinshui District and Gaoxin District. The conclusion can provide some reference for the prevention and control of rain-
storm waterlogging disaster in Zhengzhou.

Key words: urban rainstorm waterlogging disaster; risk evaluation system; new and old urban areas; random forest;
importance of indicators
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Application of Energy Dissipation Piers in Segmented Pier

Type Step Energy Dissipator
WANG Lei*, TIAN Yu",FENG Zi-wei’, LI Qian"

(a. Architectural Design and Research Institute; b. College of Water Resources Science and Engineering.,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to improve the aerated concentration of the stepped energy dissipator, mitigate the damage of cavi-
tation and cavitation erosion, and improve the energy dissipation rate, the stepped energy dissipator with segmented piers
was proposed. The influence of the arrangement of the front pier and the reverse pier of the energy dissipator on the hy-
draulic characteristics of the stepped energy dissipator with segmented piers was studied by numerical simulation. The re-
sults show that the stepped energy dissipators with segmented piers generate hydraulic jump near the energy dissipators in
the flat and straight section of the terrace. The arrangement of the main pier has better effect of hydraulic jump aeration,
higher concentration of aeration along the way, and better effect of cavitation erosion mitigation; The flow velocity along
each stage increases gradually, and the arrangement of the main pier has lower flow velocity and better energy dissipation
effect; A large range of positive pressure is formed on the upstream area and the upstream area of the energy dissipation
pier, and negative pressure is generated on the top and back surface of the energy dissipation pier. The arrangement of the
positive pier has a high blocking effect on the water flow, and the arrangement of the reverse pier has a large negative
pressure; Under each flow condition, the energy dissipation rate of the two arrangement forms is higher, and the energy
dissipation rate of the positive pier arrangement form is higher when the flow is larger, which has better energy dissipa-
tion effect. The arrangement of the main pier has better effect in reducing the cavitation damage of the step and improving
the energy dissipation rate, which can provide a reference for the structural design of the stepped energy dissipator with
segmented piers.

Key words: step energy dissipator; trapezoidal energy dissipation pier; velocity characteristics; pressure characteris-
tics; energy dissipation characteristics





