9536 %5 1 K LR R Vol.36 No.1
2022 4F 2 A Journal of Soil and Water Conservation Feb..2022

R i BeE T 5% 1R T /0N i 4R Bt 20 R 0 ik XU 3 A

AR, RARKEE, TR, R, TE, R ERY, ok
CLPG 2P TR 2R P b 52 X AR A K I B R 0 S S0 a8, P 28 710048 52, 7 [ /K R K o Bl 22 W8 93 e o+ TR BF 58 A
b5 100048 ;3. W 1T R 2 B4 T AR 2 b o+ T AR SE BT AL M 31005854, 1L 74 4k K 22 K HARFF BRI BF 58 B, K5 030013)

FEE . k. 0w B IR R K R IR M E A DT TR AR T AR (AR A R
H I B BERR AN L AR B R A I, W I 2 IR OE S AR AR TN P M T — A B A R
F 48 O TE B T 5 e XU A SR AR R A Bk . SR T — il e T /N B K SO BB R 28 8 R A AR AR 1 T
30 ZR 5% T8t X 43 A AR R R AR A9 31 BT AR FT-TWHR., DLl 76 45 78 B 340 370 4ak 5% s 300 56% 6 i ) T 7 o 52
B AERAZ T 00 K B 200 4F) 7F X BEAR IR 4 300 R AT 1 3 350 KU 2 A . [ B B0 AR 300 3R R0 7 T
A 5 45 WU BRI GA BB TH IR R AR X 2 D AR A BRI [ 7 B HEAT T ORI ATPE AT . A5 AR 8%
o B3V 3 A2 7 ARV I SRR AR AR 133 mm HEIRTE 6 my & 3 m 0 v L E S I SRR T A & 945
mm , 7E B A B B WA R v T i S A R B S 886 mum, M43 R 97 ik R 5 LB Vs Mk R 05 A 08
DA R T TR A R AR . BT HR H  R h 3OLER 3 35t IXU IS 3 BT T 1 B S ) T D A X I e 300 R TE AR 3 e
IR 0 B U XU o3 B AR R B — e SN E .

KR - UL BB S A s FE LRI XU AT s BRI 0

FESES:TVI22 SEKFRIRED : A XEHS:1009-2242(2022)01-0030-08
DOI:10.13870/j.cnki.stbexb.2022.01.005

Risk Analysis of Check Dam System Under Extreme Rainfall in Small Watershed
ZU Qiang', CHEN Zuyu'?, YU Shu?*, HUANG Xieping®,

YU Kunxia', WANG Zhijian', WANG Lin'

(1.State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China , Xi’an University of Technology »
Xi’an 710048; 2.Department of Geotechnical Engineering » China Institute of Water Resources and Hydropower
Research s Beijing 100048; 3. Institute of Geotechnical Engineering , College of Civil Engineering s Zhejiang University »
Hangzhou 310058; 4.Institute of Soil and Water Conservation Science , Shanxi Agricultural University, Taiyuan 030013)
Abstract: In recent years, check dams on the Loess Plateau have played an important role in mitigating soil
erosion and silting land for land reclamation. But compared with earth and rock dams, the flood control
standard of check dams is not high, and the dam break is more likely to occur. Check dams are distributed in
a number of small basins in the form of stairs, forming a complex dam system network, which brings great
challenges for the correct evaluation of the risk of failure. This paper adopted a failure risk analysis model of
check dam systems based on hydrological calculations in small watersheds and considered the complex inflow
conditions and the corresponding calculation program FT-IWHR. Taking the check dam reinforcement pro-
ject in the Xi’ao watershed in Shanxi Province as an example, under the checking conditions (the flood return
period is 200 years), the current check dam system was analyzed for continuous collapse risk. At the same
time, the feasibility analysis of the danger-removing and reinforcement scheme was carried out under the two
working conditions of the current check dam system and the siltation surface of each dam reaching the design
siltation elevation after a few years. The results showed that the current 8 # medium dam did not meet the
flood control standards, and the critical rainfall was only 133 mm. The critical rainfall would increase to 945
mm after adding the spillway of 6 m wide and 3 m high, and the critical rainfall would decrease to 886 mm
after the siltation surface reached the siltation elevation. both of which could meet the flood control require-

ments. And the addition of a spillway could effectively reduce the risk caused by the rise of the siltation sur-
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face. The risk analysis method and practical application results of check dam system have certain reference

value for flood control risk analysis and planning design of check dam system under extreme rainfall.

Keywords: check dam; cascade distribution; continuous dam break; risk analysis; reinforcement
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