P ERE S SRR O ERT ISSN 1006-7647
':FXZ*ZIDH\H:HJ CN 32-1439/TV
ch A A 35 A% 2

HOHAI UNIVERSITY

ESE-240 &

ADVANCES IN SCIENCE AND TECHNOLOGY OF WATER RESOURCES

20234E 1

F£43E F1H
Vol.43 No. 1




B

EFEZE

CkFIZKBREHER) FRNEREZERS

5: (MEREEHF)
SLER EEH R4 Fide AR Z P KRR KER KEBR FRE
EEY THEEE RERE KA BABE £ Hw— kmWAE TaeA

3 ir HE

=]

90 9o

BlEEER: A Hek

(MEKRZEAR )

EFTER ENE O EAMW OBME BEAE Bt ARLF HEHE XA 2 £
xR AAE IR ARE R 24 R2EH KEH KEE O KAA
FRE BHEE BFER IZAME FWRE RHEA BARE BREHK BAEKR HEE
MES HROE RARR K R HKRBE Wy Gud ARE 252 & %
EHRE LY EXk £EB WAR VSR AEE AR R OB AER

palil

HRF REm MR ReA BUPE &iE R8% Ass RIR £ K
Bk B MR LEE E R
4R R RT

I 2&: ﬁ%%’ L S

N

=8 BIEE B ~

Sy AR ERER AP RO VE RIS R B BR T B AR T

AT R AR T, EEFIE SRS K TR, KW, KBRS KA MRS S, BIL, ZoRECEN

FATURIO R, AR ARR AR AT I B BT | SRS PR

AT T 9 Py ORI R IR 4 2K 4 Y BT e HUA T KR 9T H ARS8

(1) AKVEBRIFE . BOE . SR, 55 KB . AT T P A LB I 25 A A B A A BRES R KR 37 K
P i R ALHLI AV BR 5 AP B 56 2R s T /K R 3 K Y A R RS s bk . M T K RS
GoK R URLE AR ST ;I R B XU A 5 7K U 0 TR 2 B K W U6 FF 2 R P 25

() RITKITAOLEAIATE, (4% OB A B (0 B KK RIR G 1) R SRR AR s TR TR AT A 25 e e O S0 5
VLI HEUR R b B A S s YT AVD I BRIV AL R 3 7K 970 5 A5 LB o b B

@) KR TREEEE, f045: 300 m HEHEIEE AR K TREAIBE . WM 5EE, KEBK TRER 5E2ET: i
W Vit HREINR X S A K TR G AR TUNBKEE . KI . SRB52E 41 R I (b e
A%,

(@) AKFREE SRS, E. TAOK TREEREE 5 2RO STM B T e RS B AR A R SRR, K Ak
W% A A IR KUK R BR P R 5 R s WK IRBEL AT, R A% s e B K VR 22 401l
%

(5) T EL R G FE B, A0 . I A TR Ve U A AR R 5 IR I PR R R AL AR s S T Y
VL6 2 BOK VR IE S 1 s X W0 T T 15 SRR VA 3 TS s S rp /NI 5 A ST T8 5 R R
A%

©) AAFEEOKAIE BAL, (45, TR RS 2 BN BO 5 s KL, KB . KT B 552 Jorp
KAk s Bl A 3S BR . ZIERAR . MR ARG KR SR B S

SR ER AT (EEAST) CRERIRIN) )

() BFE ORI BRI, REARILSSENT, WAEFsr, A ME LRI S .

Q) “BRITER" 2Rk, REAREIEHRREBII B ORI R, AT M IR | FOmk . B T8
PR B G R

() “TRHEAR” KR, WHGE TRE . B2, B, M. B A R R R, A T M E R
AR 2%

(@) LA FHIME, RSB BN T AR BRI AT A TR, R AR B
TR SOV R rO e, M 11 28 RO LR sl 08 5

(5) “ESNEIA" KR, —RELL AR B WP AIE R E M C R e TR AR . G R TR O
Ab, 25 B ARRAL . 4//




AEA L E
(1981 4B, A )
43 B 1

2023

2023 4E 1 A 10 H HAR

SHUILI SHUIDIAN KEJI JINZHAN

RERZS XHBEZOSHT
o % o BTl (2004—2023)
E &R %0 B T (2003—2023)
P E S RBE ERBSER
FEERMSFHEH A
2EKANEEHEFHTH T
I on & o OF 8 o7

Flz@E |4 E%
Boa LERW EEH 4T
Pxde RRA Edde KKE
KRR KER F4HE ZEW
EAEME AR A BAEE
£33 Pw— FmA Waet
RESFE % K
* 45 kAt

Bl £ & ANE K &
EEHmEE oA
REXmE K& &
* g4 F
* P R 2

YR AE AR . KRR R i ) g 5

# 41E:210098 R PGRER 1 S

B 1§.025 83786335

L FHB4E ; jz@ hhu. edu. cn

[ £& 331k hitp . //jour. hhu. edu. cn

En Rl - i ] D ] A BR 2 )

ZiTSEE . JF

E=2 a2 o s el S 02 S 2 /NS R W S
23]

1T 58 - 4 ] 45 b HIE =)

HRR S .28 —244

ESNET . EERE AR 5 B E]
(b3 399 544 100048)
E & ITHR S . BM2740
EFTEE 75 TR 3200004960327

FREFRAEZE 1SSN 1006 — 7647
EHERHE CN 32 - 1439/TV

CODEN . SSKJAT
E N EM:15.00 To

H

S

o V] 9 T B A S R v 3 T
..................... WX A REE ZRE AEH EHF(1)
b KB K it P I URIL B K 5 il PR 1B 5E 23k
....................................... i J:_‘%.?_’/E gi,)sﬁi%/—g(9>

FH2N e AN [ e i 45 1 A9 R K XU 7 B

..................... 'ﬁ—%ﬂ"i N Z’:Vfﬁijﬁ,% % 7;: (15)
i@&Tﬁigimﬂ¥mmE%@m

....................................... Kk gL RS FE(22)
%F%EAiﬁgmm%%ﬁmﬁ Wfﬁﬂ

.................. FFKRB e ZHRM REF AEKIT(29)
IR T b e IR TR Y A 4 e R R M R EA L 0 A

.............................. ;%%}3,%55%,3&9‘5&,%57]‘(%(36)
R e KA A RS il 5 ) B T g 2 Jok sl e

.............................. EEHE B O GER 4RSI (43)
BT R AT B IR IR B L 2 R A R I IR I 5
....................................... xR R gk FREMR(S0)
SR B )RR A SR Y
.............................. dodgde gL R, Z B, FINE(56)

W

- TEHEAR -

R K AL 2 TR 4 Fe i K VKO KU A 9
.......................................... hukiE MiEe A #7(63)
DU 148 7K LT & e b K H T R B TEAG
~ ¥ W, E AL,FRE, EFR, TR REM, P ET(T])
FF M Deeplab V3 + 4% 17K TR %+ 248818 X415 1k
.............................. FEL OB EpEk FE4(81)
FEF P Mask R-CNN FTRBE + IS4 R BRI J5 %
.............................. ﬁr_%/\ b}]}'\’h %;%;-T’:g: 3;(87)
T CEEMDAN il SVM FTREE + B SRR AS 75 & S35 531
.............................. e ?,ﬂtﬂ?—ﬁ% éﬂii (:—,3\7]&(93)
BOAYAYE A O A 7 27k B S O 2 A 1l g it 5

............................................................... Z‘XA }/g"
R ORET® R R AR RIEA R R, FkE(99)
K FEIE FKF)HELAL wovvevvennrrnenneenenine, B’¥.&H (Ha)

HAFIEE A S . CN32 — 1439/TV #1981 # b * Ad * 104 * zh * P % ¥15.00 * 1800 * 15 %2023 -01



ADVANCES IN SCIENCE AND TECHNOLOGY OF WATER RESOURCES
Vol.43 No.1 Jan. 10th 2023

CONTENTS

Progress of management normalization and standardization of river and lake chief system in China
...................................................................................................... JU Maosen, et al( 1)

A review on formation mechanism and influencing factors of water noise of overflow facilities
...................................................................................................... WANG Yu, et al( 9 )

Risk analysis of snowmelt flood under different combination of flood peaks and flood volumes in Manas River

...................................................................................................... HE Chaofei, et al(lS)

................................................................................................... XU Huoqmg, et al(zz)

Spatio-temporal monitoring model for super-high arch dams considering multicollinearity effects

................................................................................................... NIU Jingtai, et al(29)

Numerical simulation analysis on far-field propagation characteristics of impulse waves generated by
stubaerial Tandslides ««r«-ecrerrrrererernentmnenrnteneiteteee e, HUANG Ruigi, et al(36)

Wall pressure and fluctuating characteristics of a siphon outlet pipe during siphoning formation process

................................................................................................... LI Zhixiang, et al(43)
Experimental study on compressive damage characteristics of steam-cured concrete based on acoustic emission

...................................................................................................... LIU Weigi, et al(50)
Experimental study on dynamic characteristics and sand flushing of aerated jet --+-+--+ SHEN Nanbei, et al(56)

Study on risk of sudden ice conditions in winter for Middle Route of South-to-North Water Diversion Project
...................................................................................................... LIAN Jijian, et al(63)
Hydropower development degree evaluation of Sichuan hydropower development base — -+---- LUO Han, et al(71)
Semantic segmentation method of hydraulic concrete cracks based on improved Deeplab V3+ network
................................................................................................... HUANG Siwen, et al(81)
Pixel-level crack detection method of concrete dam based on improved Mask R-CNN ------ NIU Huiyu, et al(87)
Acoustic emission signal recognition of concrete failure state based on CEEMDAN and SVM
......................................................................................................... SU Hui, et al(93)
Experimental study on mechanical properties and microstructures of modified Yellow River sludge materials

......................................................................................................... JZHU ]un’ et al(99)

Sponsor : Hohai University Address: 1 Xikang Road, Nanjing 210098, P. R. China
Editor & Publisher: Editorial Board of Advances in E-mail; jz@ hhu. edu. ¢n

Science and Technology of Water Resources, http.//jour. hhu. edu. ¢n

Hohai University Distributor; China International Book Trading Corporation
Editors in Chief: XU Hui, GU Chongshi (P. 0. Box:399,Beijing 100048 ,P. R. China)

ISSN 1006 —7647 CN 32 —1439/TV Issue Code. BM2740 CODEN.: SSKJAT



543 F5 1)
Vol. 43 No. 1

KM K B Bt R

Advances in Science and Technology of Water Resources

2023 41 H
Jan. 2023

DOI;10. 3880/]. issn. 1006 -7647.2023.01. 001

H L 7f 0BG 1) 5 BTG S b i AL 2k i

I L =) 23 2 24
BER LV ERE EHE NEIREHE
(1R KRG 54500 e VT98 BEST 2100985 2. ¥ k2K SOK SRR VT FEIT 210098 ;
3. EDK RS A6 100053 5 4. B 5L R BUM S AR VL0 BT 210023)

BE ST AHKAE & A RIF 6 B, B R Ao b 77 69 BURAR AT ik L E A0 a8 % b
LS S @AM T b B TR BB 0B B N B T AR A A 3 AR
LB R AR AL E R R HIEIEIAT 89 5K, 46 T AT K RAR R AL E A BURR T R AR
BHAT Ay ARG F 7 @0 R AR TR R EF BRI RIS KRR 3 7 @R
IR AR RS20

IR T KA KR AR B AR AL
B 535 D035 XHkHRAERD : A
Progress of management normalization and standardization of river and lake chief system in China//JU Maosen' ,
WU Chenhui®, LI Guibao®, LIU Jiayue’, CAO Xinfu' (1. Research and Training Center for River Chief System, Hohai
University, Nanjing 210098, China; 2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 ,
China; 3. Chinese Hydraulic Engineering Society, Beijing 100053, China; 4. School of Government, Nanjing University,
Nanjing 210023, China)

Abstract: The achievements made since the introduction of the river and lake chief system were summarized. The reasons

ME4HS 1006 -7647(2023)01 -0001 -08

for the success of China’ s river and lake chief system were analyzed from the aspects of national and local policy
promulgation, regulation formulation, standard implementation, and professional support. The effectiveness of standardized
management was proved by the cases of three typical demonstration construction areas in Shaoxing City, Fujian Province,
and Jiangsu Province. The deficiencies of standardized management of river and lake chief system in policy innovation,
enforcement of laws and regulations, and public participation were further explored, and relevant implementable suggestions
were put forward from the three aspects of strengthening top-level design, improving assessment and evaluation, and
improving water control ability.

Key words: river chief system; lake chief system; river and lake management; standardization
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A review on formation mechanism and influencing factors of water noise of overflow facilities//WANG Yu, SHI
Min, LU Xiaochun( College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002,
China)

Abstract: To improve the monitoring efficiency of water noise on the operation status of overflow facilities, it is necessary to
clarify the formation mechanism of water noise and its relationship with the operating and structural parameters of overflow
facilities. The formation mechanism and influencing factors of water noise of common overflow facilities of river channels and
hydropower stations were analyzed and summarized. It is concluded that the characteristics of water noise of common
overflow facilities are closely related to their operating conditions and channel structure characteristics. The flow velocity
and flow rate are positively correlated with the noise level of water flow. The more complex the flow channel structure is,
the more intense the flow turbulence is and the more complex the formation mechanism of water noise will be. The water
noise level and frequency of overflow facilities change synchronously with the hydrodynamic characteristics and structural
boundary characteristics of the passage, which can be used as the state signal source for the operation of overflow facilities.
Monitoring the operation state and safety in real time can ensure the safety of overflow facilities.

Key words: water noise; overflow facilities; formation mechanism; influencing factor; eigenvalue
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HE . BRI AR B L 2RISR AR ARE ,Z BT FHMHTHREEMRIE, K
T Copula 3 # T 3RS FTHESH EREEZTHIEN TR E MET K IREBA
HREY RASSHRRBIT IR BT F M4 TR KT ZMESH ;AT Gumbel Copula & #3E 5
B9 F IR T AR ARIF MR R B RS AF M T AR T 500 SF—iB M2 W R 2 ik AR
T LBRA RS B HLR A3 15 ) FOMEA 3K R AR R BAK ) B iR B AR A B 699% B AR
A BB AR IR B R A R G IR R R & AT & TARBH 6 £ IRE &,

K Bk E K R AT 3 — B0 e M0 s BRAHEF A ; Copula F 3K ; 3B 4 A7 7T
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Risk analysis of snowmelt flood under different combination of flood peaks and flood volumes in Manas River//HE
Chaofei' , WANG Xiaoyun® , CHEN Fulong' , TANG Hao', LONG Aihua'~ (1. College of Water Conservancy & Architectural
Engineering, Shihezi University, Shihezi 832000, China; 2. China Water Resources Beifang Investigation, Design and
Research Co. , Lid. , Tianjin 300222, China; 3. State Key Laboratory of Simulation and Regulation of Water Cycle in River
Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Taking the control basin of the Kenswat hydrological station of the Manas River as the study area, considering
the frequency structure characteristics under variation conditions, the joint distribution of flood peaks and flood volumes was
established based on Copula function, and the risk probability under the interaction between each flood peak and flood
volume was calculated to build the risk assessment model. The results show that the mixed distribution can better reflect the
frequency distribution of flood variables under the condition of variation. The flood combination characteristics can be well
described by the joint distribution of flood peak and flood volume based on Gumbel Copula function. Under the 500-year
flood control design standard of the Manas River flood peak and flood volume, the joint risk and co-occurrence risk both
reach the minimum value, and the probability of flood occurrence is low. Therefore, the design standard of flood peak and
flood volume with relatively close frequency can not only ensure the low risk rate of flood occurrence, but also meet the
actual needs of project hazards.

Key words: snowmelt flood; risk analysis; inconsistency; mixed distribution; joint probability distribution; Copula
function; Manas River
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1880.519 500 0.748 500 0.31 0.21 0.0l
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WE. AR eV I THEEIZIANLEN L THTAKEG A, BB ITT o 16 NNl shed ik
FRARBEMFTA, RO T 2V I T HELAAT W KT TIRIL ERIIFLIIERRKA
FIANILE T TR KB AN, SREAW. TG sE KRR PIRIZRIAE 18.8% , %M it &
14.2% , %31 & 10.79% ;&L T FRKBEAMEL LALAR—5 AMAIES MK, #H 5K
JLBR R, F PRI AT FARAKR R K, R A BT A 20T il i R R A R R BRI B
Mt e it F 3AB A SIL 0 LT LR 20/ % 245 % 4 0.9502 0. 8845 #2 0. 7863,

KEER L RE BN F R, ORI, AL, BT

FESZES . TV697. 21 XHkFRERS A XEHS 1006 - 7647(2023)01 - 0022 - 07

Influence of main tributaries on water temperature of main stream in lower Jinsha River //XU Huoqing' , ZHAO
Honghong® , WU Yijun®( 1. China Three Gorges Construction Engineering Corporation, Chengdu 610041, China; 2. Rizhao
Municipal Government Service Center, Rizhao 276827, China; 3. College of Water Conservancy and Hydropower
Engineering, Hohai University, Nanjing 210098 , China)

Abstract: To study the influence of the main tributaries in the lower reaches of the Jinsha River on the water temperature of
the main stream, the measured data of flow and water temperature at 16 stations in the lower reaches of the Jinsha River
were selected. The discharge proportions of each tributary in the lower reaches of the Jinsha River were statistically
analyzed, and the water temperature change regularity of the main stream in the lower reaches of the Minjiang River, Jialing
River, Wujiang River and other large tributaries after confluence was discussed. The results show that the Minjiang River,
the Jialing River and the Wujiang River accounts for 18. 8% , 14.2% and 10.79% of the flow discharge at the Yichang
Station respectively. The change rule of water temperature downstream the main stream of Jinsha River is basically
consistent with that of the tributaries, and the lag effect is gradually obvious with the increase of distance. The Minjiang
River has the largest impact on the water temperature in the main stream, followed by the Jialing River and the Wujiang
River. Through the linear function fitting method, the correlation coefficients of the temperature difference between the main
stream and tributaries of the Minjiang River, the Jialing River and the Wujiang River and the temperature difference along
the upstream and downstream of river confluences are 0.9502, 0.8845 and 0. 7863 respectively.

Key words: water temperature monitoring; main and branch streams; Jinsha River; Minjiang River; Jialing River;

Wujiang River
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Spatio-temporal monitoring model for super-high arch dams considering multicollinearity effects//NIU Jingtai,
ZHOU Hua, WU Bangbin, DENG Zhiping, REN Changjiang( School of Hydraulic and Ecological Engineering, Nanchang
Institute of Technology, Nanchang 330099, China)

Abstract: In order to solve the problem of large number of factors, multicollinearity between factors and spatial correlation
among measuring points in the spatio-temporal monitoring model of super-high arch dams, the kernel independent
component analysis ( KICA ) method was used to extract independent components based on the prototype monitoring data of
dam deformation, and the information of multiple measuring points was transformed into a few comprehensive indicators. On
this basis, the support vector machine (SVM) model was optimized by using the advantages of grey wolf optimization
(GWO) algorithm with good convergence speed and solution accuracy in parameter optimization. The extracted independent
components were substituted into the SVM model optimized by GWO algorithm, the regression prediction on the spatial
measuring points of the super-high arch dam was performed, and the KICA-GWO-SVM spatio-temporal monitoring model for
super-high arch dams was constructed. Analysis of engineering examples shows that, compared with the multiple regression
model, BP model and SVM model, the KICA-GWO-SVM spatio-temporal monitoring model has strong nonlinear expression
ability and good performance, which can reduce the influence of multicollinearity on dam deformation monitoring, and the
fitting and prediction accuracy of the deformation sequence of super-high arch dams is excellent. It can more accurately and
comprehensively grasp the overall spatio-temporal deformation behavior of the dam.

Key words: super-high arch dam; multicollinearity; spatio-temporal monitoring model; kernel independent component

analysis; grey wolf optimization algorithm; support vector machine
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Numerical simulation analysis on far-field propagation characteristics of impulse waves generated by subaerial
landslides//HUANG Ruiqi' , HUANG Xiaoyun'?, ZHANG Shaogiang' , CHENG Yongzhou'*( 1. School of Hydraulic and
Environmental Engineering, Changsha University of Science and Technology, Changsha 410114, China; 2. Key Laboratory
of Water and Sediment Science and Water Disaster Prevention of Hunan Province, Changsha 410114, China)

Abstract: To investigate the far-field propagation characteristics of three-dimensional impulse waves generated by subaerial
landslide, a three-dimensional landslide-generated wave model was established using FLOW-3D. The process of the
landslide mass impact with water splash followed by landslide-induced wave generation and propagation were investigated
under the condition of slides with different thickness, width and variable entry speeds. The results show that the landslide
wave propagation keeps stable beyond a distance of 7 times of water-depth from the slide entry point. The dimensionless
wave height and wave period are determined by the Froude number of landslide mass, the dimensionless motion time and
the landslide body size. The energy conservation rate from the landslide to the far-field wave fluctuates from 8.0% to 19.

7% .

Key words: subaerial landslide; impulse wave; far-field propagation; FLOW-3D; three-dimensional model
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Wall pressure and fluctuating characteristics of a siphon outlet pipe during siphoning formation process//LI
Zhixiang' ,XU Hui’, FENG Jiangang”” , QIAN Shangtuo® (1. College of Water Conservancy and Hydropower Engineering,
Hohai University, Nanjing 210098, China; 2. College of Agricultural Science and Engineering, Hohai University, Nanjing
210098, China; 3. College of Water Conservancy & Civil Engineering, Tibet Agriculture & Animal Husbandry University,
Linzhi 860000, China)

Abstract: The pressure process line at typical sections of a siphon outlet was measured by physical experiment. Pressure
pulsation of the siphoning formation process was obtained by the neighborhood average method, and the statistical
characteristics and short-time Fourier transform signal processing method were conducted to systematically analyze the
universal change law for time-averaged pressure and pressure pulsation. The results show that the time-averaged pressure on
the wall, along the flow direction, first decreases and then increases. The time-averaged pressure on the upper wall of the
hump segment changes with the flow rate and is gradually greater than that of the lower wall. The pressure pulsation in the
process of siphon formation has a positive skew distribution, and the quadratic mean deviation keeps decreasing along the
direction of the flow. The pressure pulsation in the process of siphon formation is composed of the rotation of the pump and
the movement of water-air, which has a frequency between 0 and 30 Hz, with the dominant frequency close to the rotation
frequency. Compared to the entrainment stage and siphoning flow stage, a significant increase in pressure frequency and
amplitude occurs in the purging stage, which is close to the natural frequency of pumping station, leading to structural
vibration. Design and operation should be optimized to reduce the duration time of the purging stage.

Key words: siphon outlet pipe; siphoning formation process; pulsating pressure; pulsating frequency; amplitude
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Experimental study on compressive damage characteristics of steam-cured concrete based on acoustic emission//
LIU Weiqi'?, CHEN Bo'?, CHEN Jialin'? ( 1. College of Water Conservancy and Hydropower Engineering, Hohai
University , Nanjing 210098, China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,
Hohai University, Nanjing 210098, China )

Abstract: In order to study the effect of mineral admixtures on the compressive properties of steam-cured concrete, the
acoustic emission test under uniaxial compression was carried out for concrete with different curing regimes and mix ratios,
and the damage evolution characteristics of concrete were explored by using acoustic emission signal parameters and
Gaussian mixture model. The research shows that the compressive strength of steam-cured concrete is generally lower than
that of standard-cured concrete. The addition of mineral admixtures can compensate for the strength loss caused by steam
curing, and the compensation effect of adding fly ash and mineral powder is the best. The tension failure always dominates
the whole compression process, while the shear failure proportion increases with the loading time. Among the acoustic
emission parameters, the accumulative ringing count, the change range of b value and the proportion of shear failure forms
are all negatively correlated with the compressive strength value, which can be used as important parameters to evaluate the
compressive performance of concretes.

Key words: steam-cured concrete; mineral admixtures; uniaxial compression; acoustic emission; damage characteristics
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Experimental study on dynamic characteristics and sand flushing of aerated jet//SHEN Nanbei'?, JIAO Jian®,
GONG Zheng' , LUO Xiaofeng®( 1. Jiangsu Key Laboratory of Coast Ocean Resources Development and Environment Security ,
Hohai University, Nanjing 210098, China; 2. Key Laboratory of Port, Waterway and Sedimentation Engineering of MOT,
Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Aiming at the status that the relevant theoretical research of aerated jet flushing to solve the problem of local
sediment deposition is not deep enough, the dynamic characteristics and sand flushing effect of aerated jet were studied by
flume experiment. In the gas water clear water test, four stages of plume development are proposed. Through the signal-to-
noise ratio analysis of orthogonal test, it is found that the air pressure is the main factor affecting the undercut length of the
plume, and the local turbulence intensity increases with the increase of air jet pressure, and decays rapidly along the
transverse direction. In the pneumatic sand flushing muddy water test, three development stages of sand flushing pit are
proposed. Through the signal-to-noise ratio analysis of orthogonal test, the main effect affecting the sand flushing effect is
determined. The regression equation of sand flushing effect is established by variance analysis, and the comparison between
predicted and measured values shows good prediction results of the regression equation.

Key words: aerated jet; pneumatic sand flushing; plume; turbulence; local dredging
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Study on risk of sudden ice conditions in winter for Middle Route of South-to-North Water Diversion Project//
LIAN Jijian'?, YANG Deming'?, ZHAO Xin'*(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety
Tianjin University, Tianjin 300072, China; 2. School of Civil Engineering, Tianjin University, Tianjin 300350, China)
Abstract: Aiming at the problem of ice conditions in winter for the Middle Route of the South-to-North Water Diversion
Project, taking the Hebei section of the project as the research object, the formula of overall total heat variation of canal
sections of the target unit was derived through the theory of heat balance. The single factor local analysis method was used
to select the evaluation index. Then, based on the idea of probability theory, the joint density function between evaluation
indexes was built, and the probability of meteorological events, change rate of total heat change, the risk level of ice
conditions was correlated, so as to carry out the risk assessment of ice conditions in channels. The risk analysis results of
ice conditions in Hebei section of the Middle Route of South-to-North Water Diversion Project from January 6th to 8th in
2021 show that, in the whole process of heat exchange, the short-wave radiation, evaporation and convection are the main
factors, and the heat loss in the channel at nights is significantly greater than that in the daytime, which increases the risk
of sudden ice conditions at nights. In addition, although the risk level of Shahe gate-terminal section is the same as that of
other sections, its heat loss per unit area is obviously higher than that of other sections, and it is close to extremely high
risk. In practice, real-time monitoring should be strengthened and relevant protection measures should be taken for this
section.

Key words: water conveyance in winter; risk of ice conditions; theory of heat balance; probability analysis; joint
probability density function; Middle Route of South-to-North Water Diversion Project
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Hydropower development degree evaluation of Sichuan hydropower development base//LUO Han'?,JU Li*, LUO
Maosheng’ , TANG Yunyi*, HUANG Yanyan', ZHAO Xilin®, LU Xiping® ( 1. School of Software Engineering, Chengdu
University of Information Technology, Chengdu 610225, China; 2. Sichuan Province Informatization Application Support
Software Engineering Technology Research Center, Chengdu 610225, China; 3. Sichuan Research Institute of Water
Conservancy ,Chengdu 610072, China; 4. Soil and Water Conservation Moniioring Station of Sichuan Province, Chengdu
610041, China; 5. College of Ecology and Environment, Chengdu University of Technology, Chengdu 610059, China)
Abstract: The two important hydropower development bases in Sichuan, the Yalong River Basin and Dadu River Basin,
were taken as examples to construct a comprehensive evaluation system for the degree of hydropower development, in which
the spatial cluster analysis method was adopted using the statistical data of water resources and hydropower. The spatial
relations between upstream and downstream and the overall level of watershed hydropower development indicators were
combined based on watershed segmentation. The impacts of different hydropower development degree on ecological
environment were analyzed considering the data of development plans, soil erosion, geological hazards, water quality
monitoring and fishery resources. The results show that the spatial heterogeneity and local agglomeration of indicators, such
as hydropower development density and hydropower development intensity, are obvious. The hydropower development
intensity and the total installed capacity of the basin show a significant correlation with the change of the land use type in
the reservoir area. The hydropower development indicators of different grades also show significant differences, indicating
the rationality of comprehensive evaluation system for hydropower development.

Key words: hydropower development degree; evaluation system; ecological environment; watershed management; Yalong

River Basin; Dadu River Basin
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Semantic segmentation method of hydraulic concrete cracks based on improved Deeplab V3+ network//HUANG

Siwen' , BAO Tengfei' > | LI Yangtao',
University , Nanjing 210098, China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,

NIU Huiyu' (1. College of Water Conservancy and Hydropower Engineering, Hohai

Hohai University, Namnjing 210098, China; 3. College of Hydraulic & Environmental Engineering, China Three Gorges
University, Yichang 443002, China)

Abstract: In order to realize the rapid and accurate detection of hydraulic concrete cracks, a semantic segmentation method
based on improved Deeplab V3 + network is proposed. In this method, the Mobilenetv2 network is used to replace the
original backbone network, and the hole convolution of the hole convolution pyramid pooling module ( ASPP) is replaced by
the hole depth separable convolution, so as to improve the operation speed, reduce the sampling multiple of deep features
and decrease the loss of semantic information. The experimental results show that the frame rate can reach 51. 11 frame/s,
which is 23.33 frame/s higher than that of the original network, and the reasoning speed is greatly improved. The mean
intersection over union and mean pixel accuracy are 89.45 and 95. 19, respectively, with high segmentation accuracy. The
segmentation effect of typical concrete cracks is also better than the comparison method, indicating a strong generalization
ability.

Key words: Deeplab V3+; hydraulic concrete; crack identification; semantic segmentation; deep learning
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(1. 3N R EFK FK B 22 BE V195 mE Rt 210098 ;
2. A K2R K SOK SR S KR T AR R A R R S S0 %, 7190 Fi A 210098
3. SRR SR EBE WAL BEE 443002)

HE . A BREGA TR R LM 22 R T 0 B A TF e fe it F AR R84 A,
RETHAEAFRTRELINA G FTEH WA RN T iE, AEARIERETRRET
WO AT SR HFABAET BT RE L ME BRI, AKX ERIRBRF, /£ Mask R-
CNN Hah b A £ FMAHATRENRA LGRS, RES0 B L% S5
e RGBS AR AR E R M BARR TARA D %5 IBHE, 5 R A M5 A e
BFIFEAE ST RS B ERAZ R A Ao S bt 2R A . Bk Mask R-CNN &F4-H %
Fr LU R AR Bk B R 0 e AR R BUR BT AR A R MK R 4G B AR e 5B 36 2 30 A
B Rk 76.3 F2 61.9 it B ZAh AL S M n 58] %K 55 Cascade-Mask R-CNN ., Yolact++3F 3 £ A2 A
ABYL, Bk Mask R-CNN 2 B ARAI] o536 A0 54 R A A 923k JF % o @3 0 — R e,
KR g £ SRR 5246 B Bk Mask R-CNN; A% 4k

HE 4SS . TV6S. 1 SCHEFRARED A MEHS 1006 -7647(2023)01 - 0087 - 06

Pixel-level crack detection method of concrete dam based on improved Mask R-CNN//NIU Huiyu', BAO
Tengfei' > LI Yangtao' ,HUANG Siwen'( 1. College of Water Conservancy and Hydropower Engineering, Hohai University ,
Nanjing 210098, China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai
University, Nanjing 210098, China; 3. College of Hydraulic & Environmental Engineering, China Three Gorges University ,
Yichang 443002, China)

Abstract: In order to solve the problem of low efficiency of traditional manual inspection, artificial intelligence and
computer vision technology was combined to propose a pixel-level refined automatic identification and segmentation method
for concrete dam cracks under complex backgrounds. To overcome the interference of complex environmental background
factors, the concrete dam crack image is preprocessed based on various digital image processing methods to effectively
remove environmental noise. Based on the Mask R-CNN instance segmentation model, the model backbone network is
optimized to improve the crack feature extraction ability. In the experiment, 500 images of concrete dam cracks, including
single crack, multiple cracks, cross cracks, map cracks and other crack forms, were collected for model training and
verification. A combination of qualitative analysis and quantitative evaluation was used to evaluate the generalization ability
and robustness of the model in multiple dimensions. The test results show that the improved Mask R-CNN model in this
paper has a good effect on crack image recognition with various crack features and noise backgrounds. The average accuracy
values of the model’ s target detection and mask segmentation on the test set are 76.3 and 61.9, respectively, which can
meet the requirements of high-precision fine segmentationfor cracks. Compared with benchmark models such as Cascade-
Mask R-CNN and Yolact + +, the improved Mask R-CNN method has certain advantages in object detection, mask
segmentation accuracy and model inference speed.

Key words: concrete dam; crack detection; instance segmentation; improved Mask R-CNN; artificial intelligence
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JtT CEEMDAN FlI SVM 1197 ¢ 0% 25
A R SHE R0
BOE R HE X, AR
(1AL TR AR AR LA B Tt HBER 0560385 2. b4 % ZUKFIE S 508 % b HEEE  056038)

WE A TRBEEHITRELL ST FAS(AE)ETEVAE T RE T oS04 % g8 peg
P REELSZHAE S B(CEEMDAN) 77 x5 2 F 6 ZHL(SVM) 77 =484, sF s Lk & &
RIHEF#ATIRA S M, A CEEMDAN Fikst R E6h B A2 S i oM FR—ZH 2
BiEBRHIERE (IMF) 02, F i H &2 25 R A A5 X R 5 itk &8 R 5 X5
5 ERMBAEENHIMF 52, HHEZ S TORMEABE T R RT R4, FHF Lo mA
SVM Fafitst £ R R AR R EH AT LR, SR AV 2 A A Loy Fan £ A
92.39% , )% T & HAE A AFAEAH A TRM E H 91.30%

KER RELHIN, AN RFTEESZBREAS B, LB FI T AK AW AK; 5 A4
RE 43S . TV331 RRARESAD A X EHS 1006 - 7647(2023)01 -0093 -06

Acoustic emission signal recognition of concrete failure state based on CEEMDAN and SVM//SU Hui'?, LUAN
Yawei'” ,HU Baowen'?, BAI Yanjie' (1. College of Water Resources and Hydropower, Hebei University of Engineering,
Handan 056038, China; 2. Key Laboratory of Smart Water Conservancy of Hebei Province, Handan 056038, China)
Abstract: Aiming at the problem that the failure state of concrete is complex and changeable, and the acoustic emission
(AE) signal is difficult to be separated from the background noise, the function of complete ensemble empirical mode
decomposition with adaptive noise (CEEMDAN) method was coupled with the support vector machine (SVM) method to
identify and predict the concrete destructive AE signal. Firstly, the CEEMDAN method is used to decompose the acquired
AE signal, obtaining a certain number of adaptive characteristic modal components (IMF). The correlation coefficient
between each component and the original AE signal is calculated, and the IMF component containing more information
about the original AE signal is preferred. Secondly, the energy coefficient and waveform coefficient of each component
eigenvalue are calculated and inputted into the SVM respectively to classify and identify different failure states of concrete.
The results show that the prediction rate of energy coefficient as eigenvalue is 92. 39% , and the prediction rate of waveform
coefficient as eigenvalue is 91. 30% .

Key words: concrete failure; CEEMDAN; SVM; energy coefficient; waveform coefficient; acoustic emission
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ST SE A B AL B, Torres A5 $EH T [ 3
MEFE 57 F AR A 4 W B 4 (complete ensemble
empirical mode decomposition with adaptive noise,
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IMF1 IMF2 IMF3 IMF4 IMF5 IMF6
BB P

1 1.3426 1.2743 1.2753 1.9844 1.9755 1.8416

o 2 1.2587 1.2537 1.2594 1.8128 1.7360 1.4644
WE : : : : : :
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1 3.8407 3.4568 3.3761 2.2862 2.1057 2.1684
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Ex : : : : : : :
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CILI. : : : : : :
W : : : : : :

64 4.4455 4.3041 3.5295 2.4511 2.2849 2.1616

65 3.5202 3.5284 3.4465 2.3797 2.4691 1.9543
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K, Hii—r B s S50 Sz oA, R, SR
i K-CV 52 B E S H*ﬁ%ﬁé?ﬁﬁéﬁé‘ﬂﬁﬁﬁﬁéﬂ
(C,g) ZEGATRGE , BV IR 5 5y 4 41, Horp
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WE Bt f) F R E MR F s 2 H Lo sh KK (FTIR ) #o & F 32 4% & 45 (SEM ) o475, #F
T BRI AEAL  BOME A 358 BRI 37 8 B A T SRR T RS IR B AL BOE 8 ) R A
R ML My KA TE R, 5 0 ok, SRR BOPE AR B BOPE 7 358 A IR 3 8 A 5 B AL A O
R N FRAEY R E R ER BN B ERRP S0 emig Kk WERE R SEA
7.13 MPa; Bt )G 38 iR P 5 £ a7 My 55 BOME A RS A R E ORI R M Bl MM B BB 4,
LR AR B BN s FUE IR  TORACA R ;AR

FESES.TVI45; TV69T. 1 kARG A XEHS 1006 - 7647(2023)01 - 0099 - 05

Experimental study on mechanical properties and microstructures of modified Yellow River sludge materials//ZHU
Jun', LI Changming®?** DI Longfei’, CHAI Xiaoxiong”, JIA Dongyang’, CHEN Hengjie’, QIN Songlin’, YIN Bingtao’
(1. Nianyushan Reservoir Administration Bureau of Xinyang City in Henan Province, Xinyang 465350, China; 2. School of
Civil Engineering and Communication, North China University of Water Resource and Electric Power, Zhengzhou 450045 ,
China; 3. Yellow River Institute of Hydraulic Research, YRCC, Zhengzhou 450003, China; 4. Henan Key Laboratory of
Ecological Environment Protection and Restoration of Yellow River Basin, Zhengzhou 450003, China; 5. Sinohydro Bureau
11 Co. , Lid. , Zhengzhou 450001, China)

Abstract: The influence of the modulus, dosage of the modifier and curing age on mechanical properties, mineral
component, microstructures and hydration products of modified sludge from reservoirs in the Yellow River Basin were
investigated using mechanical strength test, XRD, FTIR and SEM technique. The results show that the modulus, dosage
and curing age of the modifier have significant impacts on the mechanical properties of the solidified sludge. The
compressive strength of the specimen increases with the modifier dosage and curing age, and the maximum value of
compressive strength is 7. 13 MPa. The results of XRD, FTIR and SEM show that flocculent geopolymer gel can be formed
by the reaction of clay minerals and the modifier, and the material structure became more compact and uniform.

Key words: sludge solidification enhancement; compressive strength; resource utilization; Yellow River Basin
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