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Research on the Causal Analysis of Cracks in Hydraulic Concrete and Key
Technologies for Enhancing Durability

Ma Xuguang
Baoding Construction and Installation Engineering Office, Baoding, Hebei 071000

Abstract : To address the engineering challenge of crack—induced durability degradation in hydraulic concrete
structures, this paper systematically investigates the causal mechanisms of cracks in hydraulic
concrete and explores key technologies for enhancing durability. Based on core causes, cracks in
hydraulic concrete are classified into three categories: temperature stress, volume deformation, and
load and environmental effects. The morphological characteristics and distribution patterns of different
cracks are identified, and the internal mechanisms of temperature stress cracks induced by hydration
heat and environmental temperature differentials, as well as cracks caused by volume deformations
such as drying shrinkage and autogenous shrinkage, are thoroughly analyzed. The study reveals
that cracks serve as pathways for harmful media transmission, accelerating medium intrusion by
optimizing transmission pathways and increasing transmission rates, thereby inducing steel corrosion
and degrading the impermeability and frost resistance of concrete, forming a vicious cycle of crack
propagation and performance degradation. Key technologies and core control indicators for enhancing
the durability of hydraulic concrete are proposed from three dimensions: raw material optimization and
mix design, crack control during construction, and crack repair and long—term protection.

Keywords : hydraulic concrete; crack causes; durability degradation; crack control
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Key and Difficult Points of Quality Supervision for Water Conservancy
Projects at County Level

Tan Zhoubing

Water Conservancy Project Quality Supervision and Administration Station of Tongchuan District, Dazhou City, Dazhou,
Sichuan 635000

Abstract : Taking county—level water conservancy construction projects as the research object, this paper
analyzes their characteristics of various types, short construction periods and small project
quantities. It points out many problems existing in the current quality supervision of county—level
water conservancy projects: incomplete organization, insufficient funds and shortage of professional
personnel in supervision institutions; non-standard legal person establishment, lack of quality system
and inadequate performance of personnel duties in participating construction units; and non-standard
quality behaviors and management operations in process management. Meanwhile, it sorts out the
supervision difficulties such as unsmooth supervision mechanism, wide professional scope, insufficient
professional competence of personnel, non—cooperation of supervised objects and deviation of quality
concepts, and defines the two key supervision points: quality behavior verification and physical quality
control. Finally, it puts forward targeted countermeasures and suggestions including strengthening
accountability, publicizing quality awareness and carrying out professional training, so as to provide a
reference for optimizing the quality supervision of county—level water conservancy projects.

Keywords : county-level water conservancy projects; quality supervision; supervision difficulties;
supervision countermeasures
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Abstract :

To enhance the efficiency of water conservancy and hydropower project management and establish

a comprehensive, full-cycle operational framework that aligns with modern public infrastructure

development needs, this study employs literature review and other methodologies. It systematically

identifies key tasks in construction management, highlights critical challenges, and proposes innovative

solutions across technical, managerial, and talent dimensions. By optimizing management systems

and establishing structured frameworks, the research aims to elevate the quality and efficiency of

construction management in water conservancy and hydropower projects.
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Abstract :

In recent years, in the development of construction engineering in China, many projects have adopted

the form of EPC general contracting for construction. However, the EPC general contracting form may

be affected by its own characteristics during its implementation, which may bring certain difficulties to

the general contractor. Based on this, this article mainly takes the Red Sea Reservoir in Bachu County,

Kashgar Prefecture, Xinjiang as an example to analyze the risks faced by EPC project contract

management and propose targeted management measures, in order to provide some reference for the

smooth implementation of EPC projects.
Keywords :

EPC project; contract management risk; general contracting
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Research on the Construction of Information Monitoring System and
Governance Efficiency of Smart River and Lake
Jin Meiling

Beijing Huitu Technology (Group) Co., Ltd. Urumgi Branch, Urumgi , Xinjiang 830000

Abstract : Rivers and lakes serve as vital ecological systems that sustain water resources, ecosystems, and
public safety in production and daily life. China's river and lake governance has now entered an era
of refined and intelligent development. However, traditional management models still face significant
challenges, including data silos, delayed monitoring, insufficient coordination, and inadequate support
for governance responsibilities, which severely hinder the improvement of governance efficiency. This
paper addresses common issues in current river and lake management by constructing an intelligent
monitoring system. It provides an in—depth analysis of the system's core functions in enhancing
supervision, collaborative governance, river chief accountability, and decision-making. The findings
offer practical theoretical and operational references for river and lake management departments at all
levels to advance intelligent construction and elevate governance standards.

Keywords : smart river and lake; information-based monitoring system; river and lake governance;
governance efficiency; digital transformation
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Analysis of Related Problems of Test and Inspection in Construction Site of
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Abstract :

To substantially enhance the operational efficiency of hydropower and water conservancy projects,

this study aims to achieve rapid identification and precise resolution of quality issues and safety risks,

while promoting systematic, standardized, and efficient on—site management to fulfill predetermined

objectives. Grounded in experimental testing, the paper employs literature review and case analysis to

highlight the critical role of on-site testing in construction projects. It systematically outlines key testing

components, identifies challenges, and proposes innovative testing methodologies through institutional

and technical dimensions, ultimately establishing a comprehensive on-site management framework for

hydropower and water conservancy construction.
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methodology and path

water resources and hydropower; engineering construction; on-site testing and inspection;
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Abstract : As urbanization continues to advance, newly constructed residential areas place greater emphasis
on the safety, reliability, energy efficiency, and high performance of water supply systems. The water
supply network in residential areas constitutes a crucial aspect of infrastructure, and its scientific
planning and construction quality profoundly impact residents' water usage experience and the
efficiency of water resource utilization. The water supply system in new residential areas possesses
unique characteristics, with optimizing pipeline layout, selecting appropriate pipeline materials, and
planning secondary pressurization constituting its core aspects. This paper delves into pipeline laying
and connection techniques, as well as pressure testing and flushing procedures, and proposes
preventive measures based on typical quality defects, thereby providing practical guidance and
theoretical references for similar projects.

Keywords : newly constructed residential areas; water supply pipelines; system design; construction
technology; secondary water supply; quality control
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Research on Long-term Operation and Maintenance Management System
Construction of Rural Water Conservancy Infrastructure

He Jiange
Baicheng County Water Resources Station, Xinjiang Uygur Autonomous Region , Aksu, Xinjiang 842300

Abstract : Rural water infrastructure serves as a cornerstone for agricultural development, improving rural living
standards, and promoting rural revitalization. It encompasses facilities such as small reservaoirs, irrigation/
drainage channels, pumping stations, and ponds, which play vital roles in farmers' daily lives. Based
on rural realities and current grassroots management practices, this study analyzes major operational
challenges in rural water infrastructure maintenance and their root causes. It explores the establishment of
a sustainable maintenance mechanism featuring “clear accountability, stable funding sources, broad public
participation, and robust oversight," while proposing actionable recommendations to address rural water
management challenges and enhance the effectiveness of water infrastructure systems.

Keywords : rural water infrastructure; long—term operation and maintenance; management and maintenance
responsibilities; public participation
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Research on Functional Enhancement and Operational Optimization of Smart
Water Systems — A Case Study Based on Engineering Practice in Jiujiang City

Abstract :

Keywords :

Han Yaohui
Shanghai Hongbo Engineering Consulting Management Co., Ltd., Shanghai 201799

This paper takes the Phase Il Comprehensive Treatment Project of the Water Environment System in
the Central Urban Area of Jiujiang City and the construction of a smart water system as the practical
backdrop. It addresses real-world technical challenges in water operation and maintenance, such as
insufficient monitoring coverage, scattered data, delayed scheduling, and low operational efficiency.
Intelligent monitoring devices for water level, water quality, flow rate, and rainfall are installed at
key pipeline sections, smart manhole covers are adopted, and video surveillance is set up at flood-
prone spots and drainage outlets to enable online monitoring and dynamic analysis of the drainage
system. This facilitates the timely detection of issues such as illegal sewage discharge, external water
intrusion, pipeline blockages, waterlogging, and overflow. An integrated sensing network, a multi—
source data fusion platform, a hydrodynamic simulation model, and an intelligent scheduling system
are constructed to achieve visual management of drainage facilities on a "single map". After the
implementation of the project, the efficiency of equipment operation and maintenance has significantly
improved, the workload of operation and maintenance has notably decreased, and the regulatory
capacity for the urban water environment has been substantially enhanced. This paper summarizes
key technologies and application outcomes based on the entire project implementation experience,
providing referenceable engineering insights for similar smart water system constructions.

smart water systems; intelligent monitoring; integrated scheduling; operational optimization;
smart operation and maintenance
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Study on Mechanism of Rock Breaking in Graded Tunneling of TBMin Deep
Composite Strata and Law of Rock-Machine Interactions

Zhang Caifeng
Anhui Water Conservancy Technical College, Hefei, Anhui 230601

Abstract : Underground intelligent construction of water conservancy projects is the core development directionof
water conservancy infrastructure construction in the new era. However, the tunneling of full- face rock
tunnel boring machine (TBM) under deep composite stratum conditions faces technical bottlenecks such
as high risk, low efficiency, severe tool wear, and frequent rock bursts and collapses, which seriously
restrict the intelligent and efficient construction process of water conservancy underground projects. This
paper takes the graded tunneling process of TBM in deep composite strata as the research object, focuses
on the key scientific issues of rock breaking mechanism and rock—-machine interaction law in graded
tunneling, systematically proposes the TBM graded tunneling method in deep composite strata, clarifies the
rock fracture evolution mechanism and failure mode under graded tunneling, and explores the dynamic
interaction law of cutterhead-tool-surrounding rock. The purpose is to break through the technical
limitations of the traditional single tunneling mode, and provide theoretical support and technical guidance
for the safe, efficient and intelligent tunneling of deep underground tunnels in water conservancy projects.
The research results can effectively improve the adaptability of TBM to complex geology, reduce tunneling
risks and construction costs, and promote the transformation and upgrading of water conservancy
underground engineering construction technology to deep, intelligent and green.

Keywords : water conservancy project; deep composite stratum; TBM graded tunneling; rock breaking
mechanism; rock-machine interaction

5IE

(— ) AREIREEX

it [ AR TR AP ap Ll X, BRI et , — GBI, SR R T I N KRR L M) R
N LRRRRSTT T, MBS TR B RS R a2 . AR GHEE N BAE & BB . SR
W POEA IS L. WURBIREAS AR S ARHL, MRS E S, X4 TBM BB T AR R TR PR, 58 1 TBM{F

EemE:
2023 EELRHESSERMNEMARME (BAREE) , MBHRS: 2023AH053032, BB RBEEHE TBM DREHHRENERETEEERRE;
2022 FRRMMFEFETHRERHDHERE MERS: gxgnfx2022173, MEER: SREFEESTFLITERSAFHERE .

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



7KFT#2 | HYDRAULIC ENGINEERING

BEMET SRR — R 2R S A s, A e B O S SR TE TN, AR AL BT ERIL. TJRS R, AL
o Ak, SOKSRIREIIRIE . MESEN TR ES SEREERNACERRER, T LRMTEK, BR510 ENZedHl, &
ERMZFARS, At b, Wpnrsl LRI F R A H 2 AR TR R R SE S H A DM,

HHT, KA LR TR R AL BRR . T ARG R A bR, XESR TBM A& HIEROR R AR B3k
FAHE 2. BRI TR Y o ELIIX— AR, B2 UMIREEGHET TBME BraHUE S A WU EIF A R A
B G4t BE(F—RE RUE A ST AR B S, ARIEIUR R 0 B ARG, DURCEE SR A 7T USSR
A RO i B — Ji S S AR AN IS S [, Rttt e e e 5RER . Rk, JTFRIREE A TBM 5208 3t
AU RCE WU LR MO SE, OB T U . RRARAIRET, X ToeskFIH N A2 TBM M CRie kR, i)
TRERACR] LF2R RIS HOHOR IR, AR Bt ) 28 AR AR IR St B SRR S (B 5 LR Mo

(=) ERIMNASEINR

= NAMEZ A TBM BEaHU S S WU BRI R T KRS, R —RE R a2 b, B Racs . STIBea U
TR i, BISORTIMSIARHE . A rieUp s TR AL G a2 S 07 RIS 7w . AL GHZE TBM Ji 77,
AN Z LD THRAME . B ERRE SR TTRERI . BUa RS, R T 34035 B A o 5%
B U (ERZERNREHE, RAEFH RIS T . SRR A R P,

FES PRI HEITISETUR, BAAMBCRRZRETI T T 2R AW 2B, SRR EASERE RN R R, stz
WA ANV — AU E RN - SRR RSN, MATBIGRRSE GHER TBM S Zdit ik z ., a0

MGFFE SIS Qe AT TR, LAORTIE — BAsh SR G TERIALRIATATR AN, AU e
JEHERRS RS S . HETRORT R TCIE IR KR IR R N e S AR T, TR RA AP R ST 5, MR AL

EHLZE TBM 42 B0 ORE R L

(=) ARNBEEHREE

AR GEACR] AR R RE IS TP AL G2 TBM A ORFA A, B = RO A (1) HEH IS RS
HEHZER TBM SRk, MR . OS5 SFgmEans;  (2) BN A 2e g B IR A S HUE A A L
H, R A ZNES R . A SRR R AOILAL;  (3) BRIAVEA AHUZE TBM 42 S WU B Ve R, #r )4 -
JIE - B EER NS 5 SRR K &

RAZENIRE . BEICAHT . AUERIL, TRIUEAZE & BRE 2, B = N ELERIRLE, IR G #2958 s
MR, BT ARSI, MEES AR AL, FIFSHEOT - BRI & WEERL, AHrE PR BAFR N
B, 45 AR LAY, TBM HELAWE AR, RIER TR & B S0tk DL LIS, Rk SeEmvsBad &b
2 TBM it e SRR

LT SR bR WIRA A R TURME . PR SR
B, ARALG, A SRR MM RN, BIERREL A
Biifh . WMEBR IO, RS EAR SIS AR

2. 3% EAREERIPER | FREE . IR - A
AHERLRL DT JIEAIAE  HERERLODSE, g BE R
Wi W o

3. LARfRR: AEIRIEEE . BERELERE. JIRESE. [
HIBENE LS, S TR 5 KSR

K BRATESRBGER S G MTT0, S S IIERR

(—. RESSHE TBM SEREHT EREH

(=) DEHEIERI LR

WA A HUE TBM 43 G0 2E R0 0 S 2 DL 25 18y
Eeath,  DACERCR S EEREE N R B AR, R A g
MRS, B “—H—% . — P rRE . X
TG, DT B TR A &
BRI S a2 R, B RS,
ARSI BEEYL, WIS VOO BT SR MR BT

L IR SCPTINHSE SR, SR R S R A R

PR, AORMREHERE AR5, WD TIREHR P, Tt
Rt S ek,

(Z) PHEIERARIDE

MR A 6 B S AR Z ST TBM 434k AR
ST LIRS GHUBRE, ZiaHIBIRIR. J1241R
bi. TR OHEE, BB RS YRR

BGE, EdEirs, BREEEHE TBM k4] aon 1
K (REPE / PREEEEN )« T (BREdis) o 1

WA A S i A B (L AR

(=) SSREHERHE Y

FON RN FER IR, FUER R AR R s, S
WA T SRS IR R (1) -

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



EQWiEieipiin il

BT M e
i HER ) S SR, MR
Lot ENE i i, wORcstER, b
A B R, RRRE PR, T
EER ) ey
AR S S R
Wl B WS IR, TR AR
it WE Bst TR ENEEAE, EH
TR
N
WYl EWAE R ), RS TE,
0 s St IR, MR,
VL
FA A SRR,
RS NS, BREE R,
, N
Néﬁ ) %ﬁgi TR S AT R,
i TR MG, B S
ZEIKBEYE
N SRS AS AL, S IR R 25 S

HEW R AR, SRSEHUIRRE ST ZE 0 B S5 R W R BRI
%, WG LA AR s A2

—. SEpEHCERRBESHESARAENIE

( — ) EAERNMEDES BT

RS MRS ORI . TBM s &sh, 7
T EFGER, A BRI RE S R (B R AT A
HAZE S ARSOR I 2 A A RS R Bl e 5 3 O 2L

ML, R TG Y T AR, OB
ALY B 2
o, BENEEE
BB R R
TBM IR, 27 R 5
HORO R, USSR, WML
B VABMKE, AT
TR EL
BERETIELFSSE BN SRR R
BOR SAAR. B, ARG RO
FOENE QR X, BOEECREHEL R
R
B R BRI T,

B AETISURE  WOSREARRER
M T, TR VT B, AR A e
R
WRSERR, FLEETERGR, 5
Bl M TGRS, SR
FUENE PSS T R X R

HETL LA KRB,
AFEHHEEFHT, AR B EER | BEREREE  B557E

BEfffE g2 1 JBUES AL 3, 28
RN, TSR M BB & A e LU R

&, ALGUBHATTE, feRPGERER, SEIERY s VA
WA R LA U O T, 2 (BRSO

(=) sREFEASHENH
BETWZE D250 s mie, afa@msE T EeE s
WA, EEATIROR . SRR BIREER
PRI R (R3)
F3 AR

27N Yodass: = Bl RARFAE
TIEMBEER T, & WEr= IR
g T 1, OISR TSN,
7 (M%) RIS, SE e,

HLETE 1 S EE R A

TIREE TR A BB F1 5 M
BINTEE BN, ROOERE RS R, Pk
WRBR BRI R, SRR TR NE R 1A
%) PR, BTLRHR. SURME, A5E

R
o VIVEEEIAR, HTHNRR Y
BELRIT EEE TR BN A1, FEREE R,
ST S AR, RREBR T RA
gy TOEEL TUUORE T, BRI R R
o MR (T %, UBUREMARSD, E A
) B, 25 SEOT AR SR

SRR VAR &/ bilw=pal S o E T Y AN
B AT RS MRB AR, S A OB IN AR
HRAY AN R RS E A AR £
BUHL, IR ARG A BRI R R S 1224

(=) ERBAESTERNE

FREGHETE AL AL RN IR SR
W, X GESIR IR IOLER . BTSSRI, it
RO A O R R R RO R S, LU A RRRE S e
BB R A I I (W4 ) -

Fod: ARG A AR RE R EE

WY B Pp—
P R Y
WEATE ., st DRI
i SR, SRR
g e, 3 0 BEREEE
RIRTIEIE » TR *
EEEMOMRRT, (1
WA (VR Siksre o IR M
%) BHIRHERR, TG O T TS
i S
s
PR S
PSR o , BEATRRLE,
(1. 1%) BRI R SARFHER TR, W

D REFERIR
AT WM & ZOS R R R RS
IIHTRE RIS R EGH AL RLOCF , BE REELRE AR AL
NG PATHER BRI FE T AHIS R

=. RESSHE TBM SEiEHENHEIERRE

( — ) EVEEIERNNSISE

TBM 43 fa bl ferh fra VUR S AR T - TJR
R GHEE ZMWEIEDFR G R, ki It
HUAE . TIREEAR TS . B RO BIRIEES IR E TR .

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



7KFT#2 | HYDRAULIC ENGINEERING

AN FIRE AR T Y AR AR A2 ] S0 (3 5):
F5: AIARE AR BTSRRI

AR FIEHSE i
TRAERNERN, 27
TIE i RSERRA SR, RN ST, Mo
FHJRE  ERRAESEAERS TR - SRR AN G5
WEMEA ROs, PIRNAES A, ERARROREER
ER WY S#
S Q%%gﬁ?g;ﬁﬁiAﬁﬁﬁM%ﬁEﬂ%ﬁﬁiﬁ
: COPREIEBRIT B SimARS, BT
A WD BT
WEER  REHEH, HSE0HE Japil R
AT FHL -
ERWEBIEIIT, o
SUMATE TRBEARCET R e IR
Y MR SAPEME ) e o

hrgren AP AR AR g0

(=) IEHESHE SN MR REFE

WU EAEU SRS, XN g 2 HCT AL
WARAFAEHEAT AT, SRS EL — 120 R — Bea RO G
R o SEI PR | TR BN R e e S R

Lot dy. SEORHMEEES),  TIRSIAERAN, A R
ERKARETE, (H Kk & SETTRESE . BA s
WS APEHCAHR (190 SRAMRAERE Sy, SOdREE R (I
) TR EER T, PHEASE A

2. TG IR R, SRR, (MR
S PETIH RS R, AR B (IV
9b) TRAREEE, WONEETD, ThEEEIE (140 ARA
TR, SO o

3RNE: BANEERES OBRERLE, &N S
S PERVINGINRE , TR R S e, A IR RS,
FEFHIEEE

SO BT RSES, TIEARE) . BA AL R AR AR
SWHESHAERER, WSS RE TR R0 S HUX,
NTISE B S AR L .

(=) SMAAEERSIEENE O

EETANUR IR, MR G HUE TBM g0t
EWS AT :

L SEINERAN . SE AR R (R R . Y
PR AFSEIN RS £, SERIE S 280, TIRATE, T)
ST E N L e A

2. HHETLSR . BET PRI AR AR SR PG L, AR
PN A BB M AT, A BhILE A L 24

3. BASIRES . ARSEIN WS AR, T PR R T |
TIRHR . BENFESF SRR IR A4S, e E N
TEREN A, PREIES B A S 2

=

M. ARFESERFER

( — ) Z2AYEELLIXIE
IR E G HE TBM 498 sk AR 5,

BN ) . W, BEE T E SR IR, PR
AEGFIEEZHCT A WS BN AR R )
B, BELE. seBicsEdulh, ohra o 5ail
HHEAE R

(=) BAtRAE

SEan . WRNSE S, Sl mie, 1
HEPRT A G M A TR R 1 ) A AR UE U LR A 11 70 2 A
B, ESHEARERIN AR R RITRE . IS
VAV = v i DY

(=) BEELD

KAARIT (FEM) - BT (DEM) & 2E BT
B, BJE TBM 4yl gt anid B MUS A IR S0 AR B
B R, M) e - JJR - BURSSHEE, Bl
AR R BT A AR S B s e t:, (it s4s
SR 5

(M) TEIAWIE

BEUKRA TAEGGHRE TBM T, JFreBlizilie. &
S S AL HREE . TR FEEL, WILAHE Tk,
E AR AU B E R AR I, AT BRI
TR AR AT E R o

h. AREIFR

1. 2 AU AL IR G U2 1 TBM o g it vk g%
AL PARIRR R S UM A, S50 5 — b=y
JRIFR, SEBUML AT 5 SR R UT S, D KR AR D
TBM & e HER A sT AR IR 12

2. SRR G E R A i S Ao R . 1R
HBE AR A0 2 AL S R R O, I 2

U LTSRN, STRURE R,
3 UV O TRM U SH I A

AT AU U SRR, L

SRR, ) TBM A Bl Smie S

N ARAREANESRE

( — ) ITiEmANE

AT ST R AT BB N T KR TR ER S A BRI . M
TR TBM B, BRI & HUE e K A
HERAR . FEEMRIMMERL . —/&42 A TBM JEEEeE 30% AL,
BT BB S T A, TR KERD S . L
THRRRE, I T2 t; =28 TBM EaeEH RamkiE
BEROD RIS AR, HEBACR] TR N Be RS RO T 4. [,
T FE AT N F2cil . T IS SRS TR TBM
BT, BT 2R TRSE

(Z) RKRFARRE

RS G — B A G AR A . N RERIAR, MR EE

032 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



SR AHZ TBM 4Gl B A " s BE
SCTIRRAL . ERETE S A R TTRE I bR 4 2L
HHESERTTE, R IR IS RUCEOR NS s BT IE R 42
FEEEARTE TBM JIHSTIEEH, PRI i E e
HOR TG R, MR T TR e . TC AT )
Ko

t. &g

ARSTEFR R TR R e IR AL SR TBM fifit
D) DS T e Pan & bz sy SR 1 € S| B RS E sy I E R (S e RN
TTRAGTS, BHEITEE:

L@ TEEHT . 1% LRIRIRINZ B 5 SR bk

243k

&, BEEAHE TBM HEEkl o by Eg, il TR0
M PR HETT 5, SEBUT R SR 5 S 2R B ) e LIS T 5

2. JEE T A BE T AR A A RS A B R AR S Y
B, BR T m R R SR e R AL S
RESLREHOIEE, IHEG T 0 S HO A A IR R TR 5

3. HRUIT TBM JIk — JJ B — B3l A EAE R I 43,
S TR ISR AR R RO, M T AU R
ARG, RO T RS

AWTGESERE THA TBM 77 NI EORET, 5835 T IRE
HEWE TBM Bra BIERR, J9/RR TR T fedid R
U7 TR HIE SHORRRE, RSB E R ACK] LR
PR R AR L.

[0 KPR, 2%, R TBM RS s i o AR R A e b (0] Bl R |, 2023,51(01): 242-260.
[2] Richardson M , Rostami J. A new model for predicting TBM cutter wear in hard rock[J]. Tunnelling and Underground Space Technology , 2019 , 89 : 103-112.
[3] 8 PR | SRS | LY T A R LRI LI R A RIS RS (0], A 2 5 R A, 2022, 41(01) :1-22.

(41485 TBM S I0EAHIR I SRAUBITT (D] Rk 2014,

(5] ZEE , IR, BB . RS TBM AU SA AR SR RSS (). 50 W3 5 TSR L2020, 39(S2) : 3456-3468.
[6] XUERK |, Bhfl, #a  Hos R TBM Mt 5 EA BT GRS (1] £h02 | 2022, 43(06) : 1567-1576.
(7182 SRS, 9 TBM %) 5 E A EAE T 4R ). WAL ,2021,40014) :114-120.

[8I 4L, bk, AkEEL | & B ot TBM Bl BRI e e S B (1] Mo TR | 2025, 57(1) « 1-7.

[9] BEf , R | REUR . L AHUE TBM i THEA (M. dbnt - hEEE R | 2019.

[10] B ERE |, 2% | SRMEHE . TBM b B WU E0E P S b 0 5 580 AR 4 (0], 4 L EA5R L 2023, 45(03) : 456-465.
(LIRS, R 2e4E |, S A R G A B S TR A (M), Jbat - Bl | 2020.
[12] R34, EER, KIK . BE TR RS ARIUR S RE (1] PETERS | 2023, 25(04) : 89-98.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



7KFT#2 | HYDRAULIC ENGINEERING

)R 1 2 A AR DI s R PR UG IS

BRICOR, SKIRLS, SKFNI, BiHz, 28, T=k, R, KR
POllEk IR, PU)Il pEl 610072
DOI:10.61369/WCEST.2026020015

i E ! ARRENLHEIEENMEMRRENDEZELENMENE, EERFEKESSREWNRLISESHNEEENT
WAE, AXLAFRBERMNDER I ARRNR, RAZANTEFXEESDRE, BE4HSKERE. 548
SIREWE, 7£50~300kPa UEEAMADTFHRIXEMN, HHFREISEHNT - BT, NEEEEERER
MBREEEMNSE. ERRA: FLERISEEND - UBMEIISNTEEE, AFRRATEBURALE
WRINEREEN; aKkESESREVEERME, EKE20% (BELHERMEKE183%) . EIRE0.75%HHREA
MEFRREE, NEEESAIEBIREIX44.17%; SKENSRENSESHMHRIZMES, WHNEEHRINHBR/D, &
RNZKIZETAIX8339%, BEARRIEZBERATAHMRNTUE L FBEBR, ARKRAAERIFPETENS
#Higit SR E TR X &R,

X 8 | : REISEMEH; BFR; REGEE; SKE; SIRE,; HiiE; HERPR

Experimental Study on Shear Strength Characteristics of Shore Root-soil
Complex in the Upper Reaches of the Yellow River

Chen Huanhuan, Zhang Junling, Zhang Zigang, Zeng Yangyi, Lv Na, Ding Yunlong, Liang Kai, Zhang Ding
Sichuan Academy of Water Conservancy, Chengdu, Sichuan 610072

Abstract : To investigate the reinforcement mechanism of root systems of herbaceous plants on the upper Yellow
River riverbanks on shallow soil layers and quantitatively reveal the influence patterns of moisture
content and root content on shear strength of root—soil composite, this study focused on foxtail
millet root systems and sandy silt. Using strain—controlled direct shear tests in laboratory conditions,
four moisture content gradients and five root content gradients were established, with experimental
measurements conducted under four—stage normal stress ranging from 50 to 300 kPa. The study
analyzed stress—displacement characteristics, shear strength evolution patterns, and response
characteristics of shear strength indicators in root—soil composite systems. Results demonstrated that
both native soil and root—soil composite exhibited strain—hardening stress—displacement curves, with
foxtail millet roots significantly enhancing soil deformation resistance. Optimal values were identified
for moisture content (20% vs. 18.3% optimal soil moisture content) and root content (0.75%), where
root reinforcement achieved maximum shear strength increase of 44.17%. Moisture and root content
significantly influenced composite cohesion while causing minimal disturbance to internal friction angles,
with maximum cohesion enhancement reaching 83.39%. Herbaceous root systems primarily stabilized
slopes by increasing soil cohesion. These findings provide experimental evidence for parameter design
and stability assessment in vegetation slope protection engineering.

Keywords : root-soil complex; polygonum aviculare; shear strength; moisture content; root content;
direct shear test; vegetation slope protection
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Stability Analysis and Application Research of Geosynthetic Bag Slope
Protection in Riverbank Slope Engineering

Ding Yunlong, Chen Huanhuan, Lv Na, Zhang Zhe, Zeng Yangyi, Zhang Junling, Zhang Ding
Sichuan Academy of Water Conservancy, Chengdu, Sichuan 610072

Abstract : To address slope instability issues along riverbanks and investigate the engineering applicability and
stability control mechanisms of geotextile bag slope protection technology, this study systematically
examines stability analysis methods for geotextile bag slopes. It identifies primary failure modes and
influencing factors of geotextile bag slope structures, establishes a stability calculation model using
the planar sliding method, and incorporates geotextile bag pressure effects through simplified Bishop's
method to analyze the impact of slope width, height, and gradient on slope safety factors. The Frenius
strip method and composite sliding surface analysis were employed to calculate stability coefficients
for unlined and geotextile bag-lined riverbank slopes. Results demonstrate four predominant failure
modes (sliding, plastic deformation, fracture, and horizontal displacement), with stability critically
influenced by geotextile bag tensile strength, interlayer friction coefficients, and filler internal friction
angles. Under identical slope height and pressure width conditions, slope safety factors decrease with
increasing gradient; increase with pressure width at constant slope height and gradient; and decrease
with height at fixed gradient and pressure width. Compared to unlined conditions (safety factor 1.05),
geotextile bag lining elevates riverbank slope safety factors to 1.56, significantly enhancing slope
stability. These findings provide theoretical foundations and engineering references for designing and
applying geotextile bag slope protection technologies in riverbank engineering projects.

Keywords : geosynthetic bag slope protection; riverbank slope; stability analysis; slope compression effect;
safety factor; strip method
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Thoughts on Construction Countermeasures for Open and Shared Urban
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Liangshui River Management Office, Beijing 100069

Abstract :

In recent years, with China's rapid economic development, urban residents have shown growing

demand for high—quality public spaces. Urban waterfront areas, as vital components of urban public

environments, play crucial roles in maintaining ecological security, showcasing urban landscapes, and

preserving cultural heritage, making them key elements in high—quality public space development. This

paper explores strategies for open and shared waterfront space construction, integrating the concept

of human-nature symbiosis into the sharing process to enhance spatial effectiveness. The findings aim

to provide actionable references for related initiatives and support sustainable urban development.

Keywords :

urban waterfront space; open sharing; construction strategies
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Abstract :

This study analyzes key construction techniques for seepage prevention in hydropower projects,

addressing the complex mountainous canyon terrain, intricate geological structures, well-developed

fractures and faults, and concentrated monsoon rainfall in Fugong, Yunnan Province. By integrating

regional natural geographical features and geological conditions, the research summarizes the

applicability of major construction technologies including grouting seepage prevention, seepage walls,

geomembrane and composite seepage barriers, and concrete seepage prevention. Special emphasis

is placed on pre—construction surveys and design planning, critical process control, quality inspection,

and construction management under monsoon season conditions.
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key points

water conservancy and hydropower engineering; seepage prevention technology; construction
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Study on Flood Propagation Characteristics and Evolution Simulation of
Urumqi River
Xinsuyier - Daoendege
Urumai Hydrological Survey Center, Xinjiang Uygur Autonomous Region, Urumgi , Xinjiang 830000

Abstract : As a critical water source in the northern foothills of the Tianshan Mountains, the flood propagation
patterns of the Urumqi River are essential for regional water resource management and ecological
security. Based on field measurements, this study analyzes influencing factors of runoff flood
propagation and interzone convergence effects. Results indicate that river channel recharge (HR) and
infiltration loss (SS) serve as key control factors, leading to the derivation of a simplified flow equation.
The research divides the main stream from the Daxigou Reservoir dam site to the Wulapo Reservoir
inlet into upper, middle, and lower sections, establishing a one—dimensional model for runoff and flood
propagation. A horizontal migration simulation model for interzone convergence was developed for the
middle section between the Daxigou Reservoir dam site and the Qingnian Canal head. These findings
provide significant insights into understanding Urumgi River runoff dynamics, facilitating rational
utilization and scientific management of watershed water resources.

Keywords : transmission evolution; impact factor; model construction
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Discussion on Sluice Health Monitoring and Reinforcement Design Based on
Structural Finite Element Analysis

Deng Guolin, Sa Zhaolian, Yi Wei
Zhaotong Water Resources and Hydropower Survey, Design and Research Institute, Zhaotong, Yunnan 657000

Abstract : As an important part of water conservancy project, sluice plays an important role in flow and water
level control. Its stable operation and system management are the key to improve the efficiency
of water resources utilization. However, a series of quality problems such as pier cracks have a
significant impact on the safe and stable operation of the sluice, so it is particularly important to
strengthen health monitoring and optimize the reinforcement design. In this regard, combined with a
sluice project, this paper introduces the finite element analysis software to build a simulation model,
systematically collects and analyzes the structural parameters of the sluice, focuses on the causes of
cracks, improves the health monitoring efficiency, provides a reliable reference for the reinforcement
design of the sluice, and improves the engineering operation and maintenance management level.

Keywords : sluice; finite element analysis; health monitoring; danger removal and reinforcement design
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Brief Discussion on the Operation and Scheduling Management of Ship Locks
under High Water Level of the South-to-North Water Diversion Project and
Low Water Level during the Dry Season of the Yangtze River

Geng Xuxiang
Mangdao Ship Lock Operation Center, Yangzhou Port and Shipping Development Center, Yangzhou, Jiangsu 225299

Abstract : Due to its unique geographical location, the Mangdao Ship Lock poses challenges to on-site operation
and management. This paper specifically analyzes four potential safety hazards in the operation
and management of the Mangdao Ship Lock, examining the extent of harm they may cause, their
underlying causes, and corresponding management pre—control strategies. It summarizes management
strategies for the safe operation of the Mangdao Ship Lock, aiming to provide references for similar
issues in other ship locks.

Keywords : ship lock; operation and scheduling management; management strategies
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Research on a New Type of Intelligent Wire Ropes Arranging Control System
Xu Xiaoling, Han Linging
ZPMC, CCCC-Zhenhua Offshore Heavy-Lift & Pipe-Laying Core Equipment Engineering Technology (Shanghai) Co.,
Ltd., Shanghai 200125

Abstract : Aiming at the problems of high labor intensity and low precision in traditional manual wire ropes
winding, as well as insufficient adaptability and lack of dynamic control wire ropes arranging devices,
this paper designs an intelligent wire ropes arranging control system based on hydraulic drive. The
system integrates swing wheel, hydraulic drive system, operation platform and various sensors, and
has functions such as manual mode, automatic mode and emergency release. Through dual sensor
monitoring of displacement and angle, PID closed-loop control and differentiated control strategies
for odd and even layers, high—precision and highly adaptable wire ropes arranging. Experimental and
application verification show that the system can control the wire ropes overlapping rate within 3%
and the arranging position deviation within 5mm, effectively improving the service life of wire ropes and
the safety of equipment operation, and adapting to the winding needs of marine engineering, hoisting
machinery and other scenarios.

Keywords : wire rope winding; PID control; odd and even layer strategy
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Research on the Improvement of Construction Techniques for Embankment
Filling in River Regulation Projects

Nie Rui
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Abstract :

Embankment filling is the core process in river regulation projects, with its construction quality directly

determining the flood control and drainage capacity of the river channel as well as its long—term

operational safety. Addressing the challenges in traditional embankment filling construction, such

as imprecise moisture content control, inadequate compaction accuracy, weak joint treatment, and

difficulties in balancing construction efficiency with environmental protection, this paper systematically

improves traditional construction techniques from four dimensions: soil pretreatment, intelligent paving

and compaction, joint treatment, and green construction. These improvements are based on construction

specifications and engineering practices for embankment projects. Verified through engineering examples,

the improved techniques can elevate the qualification rate of filing compaction to over 99%, enhance

construction efficiency by more than 30%, effectively control uneven settlement and environmental impacts,

and provide technical references for similar river regulation embankment filling projects.

Keywords :
quality control

river regulation projects; embankment filling; construction techniques; technique improvement;
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Application of Construction Technology for Large-Diameter Water Supply

Pipes in Urban Road Engineering
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Abstract :

Keywords :

With the continuous advancement of urban infrastructure construction, the demand for laying large—
diameter water supply pipes in urban road engineering has been on the rise. As a crucial component
of the urban water supply system, the construction quality of large—diameter water supply pipes
directly relates to the safety and stable operation of the system. In response to the challenges posed
by limited construction space, complex geological conditions, and frequent overlapping processes in
urban road environments, this paper, based on the DN1800 water supply pipe laying project on Gutang
Road in Pudong, Shanghai, systematically analyzes key technical measures for the construction
and application of large—diameter water supply pipes in urban road engineering. These measures
include deep trench excavation and support, steel pipe welding, ductile iron pipe joint connection,
pipeline measurement and control, and backfiling construction. The relevant construction techniques
demonstrate good applicability in complex urban road environments and provide reference for the
engineering application of large—diameter water supply pipe construction.

water supply pipe; urban road construction; technology; installation
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Rationality Analysis of Ship Pipeline Arrangement
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Abstract :

To meet the layout requirements for ship engine rooms and cabin piping systems, the pipeline routing

and positions of various fittings are optimized by considering the primary factors influencing piping

arrangement, based on rational medium flow direction, appropriate spatial hierarchy, proper support

and suspension bracket placement, ease of maintenance, and safety distances. By increasing the

density and structural integrity of the piping layout while facilitating maintenance, mutual interference

and excessive local fluid resistance can be avoided, thereby enhancing construction efficiency and

operational safety, simplifying subsequent maintenance tasks, and reducing overall costs.
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safety

ship pipelines; layout optimization; spatial coordination; maintenance accessibility; operational
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Implementation and Effectiveness of the Technical Transformation Project for
Energy Conservation and Loss Reduction in Distribution Networks
Li Quanyong
Changji Power Supply Branch, State Grid Changji Power Supply Company, Changji, Xinjiang 831100

Abstract : Implementation and Effectiveness of the Technical Transformation Project for Energy Conservation
and Loss Reduction in Distribution Networks Li Quanyong Changji Power Supply Branch, State Grid
Changji Power Supply Company, Changji, Xinjiang 831100 Abstract: As a crucial hub connecting
power sources and users in the power system, the energy consumption level of distribution networks
directly affects the efficiency of power resource utilization, the economy of power supply, and the
progress of green development in the energy industry. Currently, distribution networks face issues
such as high line losses, inadequate equipment energy efficiency, and unreasonable operation modes
during long—term operation, which restrict the achievement of energy conservation and consumption
reduction goals in the power system. Based on this, the technical transformation project for energy
conservation and loss reduction in distribution networks has become an important measure to break
through energy consumption bottlenecks and optimize power supply quality. This paper systematically
elaborates on the complete process and core points of project implementation by focusing on five key
dimensions: preliminary preparation, core implementation, quality control, effectiveness evaluation,
and long-term operation and maintenance of the transformation project, considering the current
operational status of distribution networks. It analyzes the positive effects of technical transformation
on optimizing energy consumption and enhancing efficiency in distribution networks, explores common
issues encountered during the transformation process and proposes solutions, providing theoretical
references and practical guidance for similar technical transformation projects for energy conservation
and loss reduction in distribution networks, and contributing to the realization of green, low-carbon,
and efficient economic operation of the power system.

Keywords : distribution network; energy conservation and loss reduction; technical transformation;
implementation path; operational efficiency
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Reliability Evaluation and Optimization of New Energy Power Generation
Systems, and Optimal Configuration of Reactive Power Compensation Devices
in New Energy Power Plants
Ma Xinjun
Changji Power Supply Company, State Grid Xinjiang Electric Power Co., Ltd., Changji, Xinjiang 831100

Abstract : With the rapid proliferation of new energy power generation technologies, the stable operation and
power supply reliability of new energy power generation systems have become core demands
for industry development. Reactive power compensation devices, as key equipment for ensuring
voltage stability and enhancing power generation efficiency in power plants, have their optimal
configuration directly influencing the overall performance of new energy power generation systems.
This paper explores the evaluation approaches and optimization paths for system reliability by
considering the operational characteristics of new energy power generation systems. It focuses on
the principles, methods, and implementation essentials for optimizing the configuration of reactive
power compensation devices in new energy power plants, analyzes the intrinsic relationship between
reliability evaluation and reactive power compensation optimization, and proposes targeted technical
optimization strategies. These efforts provide theoretical references and technical support for the
efficient, stable, and reliable operation of new energy power generation systems, thereby promoting the
high—quality development of the new energy power generation industry.

Keywords : new energy power generation system; reliability evaluation; reactive power compensation
device; optimal configuration; operational optimization
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Analysis of the Importance of AC/DC Panels in Intelligent Substations
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Abstract : This paper thoroughly examines the critical role of AC/DC panels in smart substations. As the core
power supply equipment, these panels deliver stable and reliable power to critical substation devices
through dual power switching for AC panels and modular design for DC panels. Their power supply
principles focus on redundancy, intelligent switching, and stable output to ensure continuous and stable
power delivery. The AC/DC panels not only guarantee power reliability through redundant design and
fault self-diagnosis to prevent grid failures, but also protect equipment via overvoltage, overcurrent,
and insulation monitoring measures, thereby reducing maintenance costs. Furthermore, the intelligent
features and remote monitoring capabilities of AC/DC panels significantly enhance operational
efficiency, providing crucial support for grid stability and lean substation management.

Keywords : intelligent substation; AC/DC panel; power supply reliability; operation and maintenance
management
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Whole Process Mechanized Construction Technology and Key Points of High
Voltage Transmission Line

Tao Zhipeng, Zhang Xin
Ningxia Ultra High Voltage Power Engineering Co., Ltd., Yinchuan, Ningxia 750000

Abstract : With the continuous expansion of power grid construction scale and the improvement of the complexity
of transmission line engineering, the traditional manual construction method is gradually limited in
efficiency, safety and quality control. Through the introduction of professional construction equipment
and systematic operation organization, the whole process of mechanized construction can realize
the leading operation of mechanical equipment in the links of foundation construction, tower assembly
and ground wire laying, so as to improve the construction efficiency and reduce the labor intensity
and safety risk. Mechanized construction promotes the continuous optimization of the construction
organization mode and technical system of the transmission line project, provides technical support for
improving the quality and efficiency of the project construction, and promotes the development of the
construction mode of the transmission line project in a more efficient, safe and standardized direction.

Keywords : high voltage transmission line; mechanized construction; tower assembly; conductor and
ground wire spreading; construction technology
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Analysis of Lightweight Insulator Defect Detection Technology For High
Voltage Transmission Lines
Zhang Xin, Tao Zhipeng

Ningxia Ultra High Voltage Power Engineering Co., Ltd., Yinchuan, Ningxia 750000

Abstract :

In order to effectively solve the practical challenges of strong concealment of lightweight insulator

defects and low efficiency of traditional detection methods in China's high—voltage transmission lines

in the past, this paper will analyze and discuss the optimization path of insulator defect detection

technology, and propose the application strategies of non-contact perception, edge computing, Al

reasoning and other technologies according to the evolution law of lightweight composite materials

and insulator defects. Based on the engineering case, the implementation effect of the technology is

verified. Finally, it is found that the technical system can improve the defect detection rate by more than

90% and reduce the operation and maintenance cost by 60%, which can provide technical reference

for similar projects.
Keywords :

Al reasoning; insulator defect detection; edge calculation; hierarchical early warning
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