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Abstract : River management not only fulfills the functions of flood control and drainage but also pertains to
ecological restoration and the quality of the living environment. By examining the relationship between
ecological management and landscape enhancement, this study explores integration paths for multi—
objective collaboration and proposes strategies such as spatial zoning, technological integration, and
management coordination. At the ecological level, emphasis is placed on water quality improvement
and biodiversity restoration, while at the landscape level, the focus is on enhancing public aesthetics,
recreational functions, and cultural values. The integrated management model can effectively promote
the reconstruction of river ecological functions while enhancing the quality of urban landscapes,
providing new insights and practical directions for regional sustainable development.

Keywords : ecological river management; landscape enhancement; integration path; sustainable
development; urban ecology
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Installation Technology and Structural Stability Assurance Techniques for
Underwater Steel Gratings in the Forebay of Pump Stations
Wang Xiaojia
Shanghai Water Conservancy Engineering Group Co., Ltd., Shanghai 201612

Abstract :

This paper focuses on the installation technology and structural stability assurance techniques for

underwater steel gratings in the forebay of pump stations. It elucidates the crucial role of steel gratings

in the forebay of pump stations and introduces various preparatory tasks before installation. The paper

primarily explores innovative installation techniques for underwater steel gratings. Meanwhile, through

theoretical analysis, it delves into the factors influencing the structural stability of steel gratings and

proposes a series of targeted assurance measures. This paper aims to provide technical support and

a reference basis for the safe, efficient installation, and long—term stable operation of underwater steel

gratings in the forebay of pump stations.
Keywords :

forebay of pump stations; underwater steel gratings; installation technology; structural stability
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Study on Optimization of Sluice Safety Monitoring System and Improvement
of Technical Specifications

Zhang Kai
Heze River and Lake Basin Engineering Management and Service Center, Heze, Shandong 274000

Abstract : As a key control hub in the water conservancy project system, sluices undertake core functions such
as flood control and drainage, farmland irrigation, and water resource allocation. By 2023, more
than 100,000 sluices of various types have been built in China, among which small and medium—
sized sluices account for over 85%. With the increase in service life and the frequent occurrence
of extreme hydrological events, the potential safety hazards of diseased and dangerous sluices
have become prominent. However, the current sluice safety monitoring work has problems such as
unbalanced facility configuration, non—standard implementation procedures, lagging data application,
and low intelligence level, which are difficult to meet the needs of safe operation. Based on the
functional characteristics and geological conditions of different types of sluices, this paper constructs
a hierarchically adaptive safety monitoring project system, proposes an optimized layout method
for monitoring points, and finally explores the improvement path of technical specifications and the
development direction of intellectualization, so as to provide support for the standardization and
precision of sluice safety monitoring.

Keywords : sluice; safety monitoring; hierarchical system; optimization of monitoring points
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Research on the definition and calculation of ecological environmental demand
of water for rivers and lakes

Zhang Sisi, Fu Zuoguang
Wuhan, Hubei 430070

Abstract : The ecological and environmental demand of water for rivers and lakes refers to the artificial supply
water for consumable and replaceable purpose. This demand can of course maintain systematically
the ecological health and provide ecological services sustainably with its spatiotemporally distributed
natures and thresholds. It can also be scientifically referenced by health assessment, ecological
resource conservation, water conservancy construction, groundwater management and some
comprehensive projects. The mentioned water demand for rivers consists of ecological baseline term,
sediment transportation term, pollution purification term and evaporation term, while that for lakes is
certainly composed by substrate term, infiltration term, pollution purification and evaporation term also,
as well as biotic habitat term. The total volume that is finally the summation of those divisions in terms
of the pre—determined requirement levels may lead to water resources optimization on the basis of the
ecological demands, importance differences and management styles.

Keywords : ecological and environmental demand of water for rivers and lakes; ecological services; ecological
resource conservation; water resources optimization
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Integrated Design and Practice of Building Energy Utilization
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Abstract : Integrated solar energy utilization in architecture deeply integrates solar technology with building
design, achieving synergistic optimization between energy production and architectural functions. This
approach serves as a crucial pathway to reduce building energy consumption and improve the energy
structure. This paper systematically examines the design principles and key technologies of integrated
solar energy utilization in architecture, analyzing design considerations from three dimensions:
site selection, material selection, and system integration. Practical case studies of residential and
commercial buildings validate the application effects of these technologies, while addressing current
challenges in technology, cost, and policy. Research demonstrates that through scientific design
solutions and technology selection, integrated solar energy utilization systems can achieve an average
annual energy substitution rate of 15%-30%, delivering both environmental benefits and economic
value. Future efforts should focus on accelerating adoption through technological innovation, policy
support, and market cultivation.

Keywords : building integration; light energy utilization; building-integrated photovoltaics (BIPV); solar
thermal utilization; system integration design

515

B S aR TACHEREINER, A BEIE RETHFES A REIRAE B S BT e H 28708 . FRE SIS T BERERE L etk 2 BB FERY
21.7%, Hriftmz, W, BUkBVSETREGHE 60%, BBIRGIFEAEIAY]. KIMGEIENET . AT, HIT AR N
TR 0TT A HESR— RO CRBR T IE S “E + RFRRBIRAE" MIRIRSmRat, Rotreldl . iS5t as
BIAFESURad fR, SEl “RANARIRS” ROTIRETT . — Ui, ZEOR T EEO NIRRT L S, RO TTEREIR A (6,
TRABRAEN 55—, WA SRS, SR, BRI I RER A BRSSO, ST R T TR
WA, BN AUOCREFI GRS B HARRSCHERIR R, RIEETIN “mRekedE” [ “IRaeFess”
RN EET, BARHNIHEE ., S 5ttam s,

M EA: BAK (1991.06-) , F, Mk, JEMHMA, BRTRIE, A#, oiEhm: KEELREEREF LT E.

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



—. ER— AR AR RIES RERA

(— ) IBHERRE

1 YCRBIUR S AL

HER— A REFI AR O SRR B AE 1] L B S RVRB 1 v
WA, HAUREET IR EORESAE: SeREM SV, Jafk
FACIB I SO B A REF RN ST, 2 KRB IR IRAE
PRI, JEFHURCE SRR T ERIE, TERUHRIR, SRl
NAS i AL AR Bl T LI SR L U TR R AP R
KPEFEGRE, WHENCARGEIMEN T (k. 250, AT
BRI LYV A g & ST PR PSSk iy Y N 1
SR, TR IR AP S A . H R SRR
ARG A5y ZpEHERe, SCRAMFRACE (HhTE0R
R REEE 23%-25% ) | KRWPRHIIRRE (URESE
R 90% ) BELREILERAGEUR; =2 RGN, etk
LM R E: (MPPT) K., YCRRGMBRPAICE, %
TIPS SRR AR I ME

2. SHER ARG

RO CRER ARG a0, ReR. 245
=" ZREN, 407, KHGERGNEE (UosRAE R
#) 15-20kg/ nf ) TEINEAEHDLIT, ST, JUE. &
HESK; AN, HERETHES (RABSBRTRITRE)
IR KRG AR SRRV, TP RER A S
UL TR, AR R G A i SRR, B s
FRI; HRARGT I ARA AR, BRfERRL, 5%
Gi—77TH, RFHAEAAMEIE .. R SN, bk
TR TR IE I B E AL, RSN JeRE AT
SRS R R B, SR R O,

(Z) REEmAR%E

LIEREEA—RME (BIPV) $EA

BIPV $AEHS— AR 0000, AR, PR AT 43
R —REMX BIPY, $OuRAEREGETM R (W
Jro B, EHTERIVS I BT, B, K
AR R AL, IR RGCA AR TDR RS, FHk By
120-150kWh/ nf; 2570 BIPV, EOGRZA LR T =540
B CInwshs . AN, JEAT R B, AT IR B
KPR, ER AR RTUR 15%-20%, i A6
TR, =R BIPV, FOGRALZ T BN . EHE
M, SRR LS EIIAE, S T EACERIX, TR A
THRERE, S0 A+ TIRET OREERG.

2. K BARERAFI A

KIHBERF I HOR LR PIZE: —ERHBRKRS, W
QARG BEAKH . (IR TELLR, RIS ITI T o Ry s
RLSYH, HASERIEHTIGAIK, #eEs; TARE
TUREHIX, 238500, TARA T S B ekl ,
H R FHAEROK R R JE 60%—-80% KR, XY
1500k Wh / F1y S RIAAEALE R GE, @i SRR IR,

o

ZH R IRIE RGPk, & AT LI, AT SRR
PIRRGHREGIE RS, BIVMOARRETERE, Aty FEm
HIW A, AZEMEEREFEREL 40%-50%, W29
0.8t/ nt ",

=, ERMMEEEFRRHES

(—) @it SEmmigit

HESRIE IR 5 A R B R 45 1 5 SRR, (RSBt B 3 TT
WAL TGRS A, RS EL E E AR BACHERS B, XT
FERER, FEAESIRDARR, AR H RIS RERIK
Z, AUTHE A AME TR SR . NSRRI
WEAEAEZE S AU RS X TR A M YR RB IS, T AEBE AL
R MOTE R T AR K B S R R, BRI AR
FE; B EUIXORBH AR AR, RIIE e R4 AR, HE A REVR
H4%,

(=) RIRBHESEFIMEHERE

L YEARZA e

FRAIRETI T L5 65 R . R, i A S50, 2470
FURAFRIANE . B, PR (23%-25%) | 7
e (25-30 ), [HpARE s, & TR EERESR E m H
L AR, RS (20%-22%) | BRAREME, TR
WS WERALAE, FMELE . AN (AR ELEAECR ()
REAL (15%—18%) | FRapkd (15-20 48) , & FREAMEsR
PR CANRDLAERS ) o AL, TR I R A 2T
A THAT e P AR ROT 4 (166mm x 166mm ), FLAE:R
AR R T AR, B RS R T

2. SRR RHET

MR SRIHAER SR, Mttt S att, B
MR, SR U AT S YR LT ISR BT KB, e
Tk PRI F R R ERE ISR =4 H, ARt =
T, WER TR K, BRI TE, Yo RA T e
SRS (W NGB ) L BRI AR AN 5t
REVEF LR 2EBETUCHL, fRIHE T iR fE. thah, FORHHA T MR
TERMHEERG M, WAL TR AR R (A5
FRORRNT ) |, PRI SEORAT T 7 TR JE R,
FRARZAMETAERREE, 48T,

(=) RAEEMIGHT

L HSRGE

S RGBT SR b fERE. RS S A T
[, FEE T, IR EAE R IR 0, R
JRFREASE S RBERN” AR AR R T IS T A R,
1 10kW YeR AL 10-12kW W85 Wil A Th 2B ikt
o HRERETT, B (ORI MEARER) |
fIRHEIER (380V) &M TFHTH, mHIFR (10kV) &M T
M H ., EIH LR A, s R R I L e A,
RERGEERTTH, TRl aRsil  “YefRI0IG. (EREAN .

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



MW" s s, PR R TS R, £
AR AGERER ST WINEARMERGUBAE SN, &
JEFR T LR AR TE

2. FR G

ARG T LR B RERAFI ] S UL . #URRGH
Sefbr. RIHRERVK R TTH SRR W HR I, BB BIINEY
FE (Arpnids . SRUKER ) BORRUKEEN RS IR
TETR A PR RS, PR, RN 2R,
K R SR e e e, RINREBLIE RS T 5 AR MR
B, GE RSB i, BB R R S A B L
ARG (A CEe ) TEsh, SRR, FBlREhH
B RS, WARSPHRESA. A, MAGTHREFH., i
W, [EFRGHY, EREAER .

=. Ef— AN AmEIsRP SR

(—) EARMEESREREZ

YT — R REFI T I = KB AT — A& e RAL1:
MR GESHIE TG, S AL 2 WL, L
ORISR, PR RER K R RGEAGEA R
JE, etk e ERES R RRIE RS (AN g, feE
BEW) WEEOARGE—, I “FEEIME" , SERRFRE &R
HALT; =R AREER, M ifaEFEIrA i (5-8
) AREMEREZE (—10°CLAUNA R 30% ) A, XL
TR AL FEA HIIX FoR

R ARTNETTR ST — 2R RDERAR, etk
R CARGEN:, HIL s Uik 28%, HTZH, S (4
Skg/nt) , EHI TSRS REMERSSEAE, 2% (Ot
EERASRIEATRE) | Z—REBEOSEET, T kR
- fRE — HISALT” RRERGE); SRRREICHREER, ¥
AEREREARE (A8 ) SRUARIRGS &, STHURGERERE, SR
JREAREAEAR, R Kb ik, B Am B A A

243k

. REURE 455548 TH % 85% DA L
=) BAHE SR IR

AR A A SR — AR RE R AR IR O R 2, Tk
=T — 2GRS, 41T BIPV RGUSME 12-15 5
/W, BEGORRAGMN 1.5-2 %, BOlCRAESEN EE A
2000-3000 JT /nf, GEEMHEIIES; ZRASMEEATE,
ARG VR . (EAE bt BT ez 4k 2 A = KA S, B
SIE RIS Y FERGHEERE TR (Rl 5%) 3 =
FEAMTBORIEYE, [ A A O R AN AN AP N, 0 E %5
[l I, R

AYSHITEREL “FEAR + 4830 + BUR” AEKM: —2f
PSSR RERRRZL R A, AN SRS R 2L
WPEEIIEEROARRER 8 o0 / W LU RIS, R
PO B HR, WD Bl it TR (e H R B e iR =
TSR, i TAIRTE 40%) , FRIRATRA; =2sesigih
BUBl, 47 “AFEREESE (EMC) » s, HmaslEIRS AR
AARNIIGRER ia e, @ i Bk B AR,
SRR PEINRER SRS, A BIPV 2ES45 7258
AR (A 0.2-0.3) , SHRAEL IO (RIS F¥FE 10%-
15%) , HAMSEMZEGRT, BIPV I HAEE K 60%!",

e
(

|

m. %&ig

ASCERIBAG T . SRBISEAIE S [T, S LTS
—EES—AORER R R - Bk - BT A, W
SCAEY) 15%-30% IEESIRERERCEE, R RS TR B R
KR AR, RBRERIT NG, b7 X ek R AR
ALBE 5 E T BIPV, F 77 XM E SR H 5 %55 BIPV, &
X AT RIS RBIR E 455 =R daroR . AR, B
SRR AE AR A . FUS AR . BORHLEI QT8 1%
e, ZBIELIIRER I AR EC AT HIE 8-12 4, #eR
USRS

[ Efd |, Xl | R SERESR— ML (BIPV) RG-S M) dbat: (2T, 2020: 45-68.
[205K% , 2500, ol SRIEFSERAT e RAHE RIS I FIAIFST 1)) RBHABSAE, 2023, 44 (5) : 123-130.
[BIXHE , FMh A — A EREF I E s SSRGS T 1], JERETE, 2021, 42 (8) : 35-40.

[4] =05, BRBEAR AT RIS BIPV I H gy S (0] nIFEAERRIR, 2022, 40 (10) : 135-141.

(51t i b X R A R e v 2 (D). U, 2024(09).

(6127 ARS , WRFHZR | ks DUt bl DR S AL I R R i T (0], 2k ST REAEST | 2024(07).

[MPRFE a0 FUIT H B A RGTEARRIZE 1], AR SZE ,2023(03).
[BlIRE R SRR — OB R R FEE AT (1) HESTHSC, 2022(10).

OVRER | micfl , 265, BE  AA0UREE SRS e Ze G ] RILiEoR | 2022(05).
[OIRAA%E |, B, JIRE |, W28 . ARG RO + NI AL S M 5T ). RTHFHIR | 2022(08).

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



BIM 5 GIS B GEEARLE/RFIRX L T4 a5 5] 1]
B SRR

HiEg
R (155 ) HKEREFFRBIRAE), = 28 650000
DOI:10.61369/WCEST.2025050006

i E  AXREBM5 GISRERAEKMBATESEREANEERNIER, RARNT BIMS GISREHXEBREA,
RARR T HIERSHOBAMEE, BEXBREEER—REA, URELSERDINESEERERNL. EE5MNIE
it BIEIE. EEHIP=AMEBNEASE, ERT BIM+GISRSRATERIIE, HESR, BFEEMNSM
MEHSRNMANE, BRBRTSMEBNLZSER, BERATREYER. ITBRLEMHESEEKE, AEEIKF
TENHFCEESEINARERTENINRAZIESSIRSE,

x @ i@ : BIM; GIS; BARE; KFIRATE

Practice of Integrated BIM and GIS Technology in the Full Life Cycle
Management of Water Conservancy Projects

Du Shangzheng
PowerChina (Lufeng) Pumped Storage Development Co., Ltd., Kunming, Yunnan 650000

Abstract : This paper focuses on the practice of integrated Building Information Modeling (BIM) and Geographic
Information System (GIS) technology in the full life cycle management of water conservancy projects.
It systematically explores the key technologies for integrating BIM and GIS, delving into the techniques
for format alignment, logical association, and benchmark unification in data fusion, as well as the
loose and tight coupling modes in platform integration. Through specific practices in the three stages
of planning and design, construction, and operation and maintenance, the paper elaborates on the
application value of BIM+GIS integration technology in scenarios such as dam site comparison,
progress control, asset management, and emergency response. It effectively addresses business
pain points at each stage, significantly enhancing decision—making efficiency, project safety, and
management levels, providing robust technical support and practical references for promoting the
digital transformation and intelligent upgrading of water conservancy projects.
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Research on Optimal Allocation and Sustainable Utilization of Water
Resources in Chinese River Basins
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Abstract : The optimal allocation and sustainable utilization of water resources in China's river basins are not only
related to the ecological security of the coastal areas, but also closely associated with the sustainable
development of the regional economy and the rational and efficient utilization of resources. Based on
this, the article proposes strategies for optimizing the allocation of water resources in Chinese river
basins from three aspects: strengthening the systematic evaluation of water resources and precise
matching of supply and demand, constructing a multi-objective collaborative optimization allocation
model, and promoting cross—-regional collaborative governance and policy guarantees. It also builds
a sustainable utilization path in combination with the current problems in water resource utilization. This
includes enhancing the technological level of efficient water resource utilization, strengthening water
ecological protection and restoration, promoting smart water conservancy and digital transformation,
and establishing a long—term mechanism for water resource management.

Keywords : river basins in China; water resources; optimize configuration; sustainable utilization
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Research on Intelligent Energy Consumption Management Technology for
Urban Water Treatment Plants
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2. School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou,
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Abstract : To address the issues of high energy consumption and traditional management lag in urban water
treatment plants, this paper focuses on researching energy consumption monitoring, prediction, and
management in waterworks. An LSTM-based energy consumption prediction model for pump stations
was constructed, revealing that the model achieved excellent prediction accuracy with a learning rate
of 0.001 and a two-layer LSTM configuration. The "multi—initial value optimization + SQP algorithm"
was employed to fit the characteristic curve of a single centrifugal pump, resolving the issue of fitting
accuracy. Energy consumption data from various modules were integrated, and an intelligent energy
consumption management system was developed based on a five-layer architecture of "perception—
transmission—-data—-model-application". This research enables intelligent energy consumption
management in waterworks, providing technical support for water enterprises to reduce costs, increase
efficiency, and achieve the "dual carbon" goals.

Keywords : energy consumption prediction model for pump stations; characteristic curve of a single
centrifugal pump; energy consumption management system
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Application of GPS Surveying Technology in Surveying for Water Resources
and Hydropower Engineering

Yang Songbai
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Abstract : This paper focuses on the application of GPS surveying technology in surveying for water resources
and hydropower engineering. It elaborates on the foundational theory of GPS technology, while
analyzing error sources such as satellites, signal propagation, equipment, and environmental
factors, and proposing targeted correction and control measures. Combining the three stages of
water resources and hydropower engineering—planning and design, construction, and operation
management—the paper details the specific applications of GPS technology. Subsequently, it analyzes
the application benefits from four dimensions: accuracy, efficiency, cost, and safety. Research
indicates that GPS surveying technology can effectively address issues inherent in traditional surveying
methods for water resources and hydropower engineering, such as difficulties in line—of-sight, low
efficiency, and inconsistent accuracy. It holds significant importance in ensuring project quality,
shortening construction periods, reducing resource investment, and mitigating safety risks, thereby
providing crucial technical support for surveying in water resources and hydropower engineering.

Keywords : GPS surveying technology; surveying for water resources and hydropower engineering;
real-time kinematic positioning; relative positioning
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Development of Intelligent Diagnosis System for Steam Turbine
Vibration Fault

Wang Hao, He Ning, Qu Yongjun
Guoteng Shanxi Hequ Power Generation Co., LTD. Xinzhou, Shanxi 036500

Abstract : critical power equipment in industries such as electricity generation and petrochemical processing,
steam turbine operational stability directly determines production safety and efficiency. Traditional
vibration fault diagnosis methods, relying on manual experience and single—signal analysis techniques,
suffer from limitations including delayed response and high misjudgment rates, making them inadequate
for monitoring modern high—parameter, large—capacity steam turbine units.With the rapid advancement
of intelligent algorithms and data-driven technologies, multi-source information fusion-based
diagnostic systems have emerged as a critical approach to enhance equipment reliability. Current
research focuses on innovative integration of intelligent algorithms with vibration signal processing
techniques, including data—driven monitoring methods, improved fruit fly optimization algorithms,
and coupled applications of wavelet transforms and neural networks—all of which have significantly
improved fault diagnosis accuracy and efficiency. However, practical engineering implementations
still face challenges such as data heterogeneity and real-time performance requirements, making the
development of integrated, intelligent diagnostic systems an urgent priority.

Keywords : steam turbine; vibration fault; intelligent diagnostic system; deep learning; feature engineering
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Risk Assessment of Oil Spill Accident at a public Passenger and Cargo Ro-Ro
terminal Project in Zhoushan
Xiang Meitao', Nie Yujuan ?
1. Chongging Xike Water Transport Engineering Consulting Co., LTD., Chongging 400016
2. Chongging Gelin Environmental Protection Technology Co., LTD., Chongging 400039

Abstract : This public terminal project for passenger and cargo roll-on/roll-off is located in the southwestern
coastline section of Zhujiajian Island, Putuo District, Zhoushan City. The surrounding sea area is
crisscrossed with waterways and has a well-developed water transportation system, resulting in a
high probability of oil spill accidents caused by collisions. Given that the movement of the oil film is
influenced by complex factors such as current and wind direction, and it is difficult to control an oil spill
accident after it occurs, it is very necessary to make good predictions in advance to effectively deal
with oil spill accidents. By constructing a two-dimensional tidal current model and coupling it with an
oil spill model, a risk assessment of oil spill accidents occurring near the public terminal for passenger
and cargo ro-ro is conducted to simulate and predict the impact range of oil spill pollution in water
areas under different wind directions. The research results show that under all wind directions, after
the oil spill accident, the diffusion range of oil particles includes the northern end of Zhoushan Island in
the north, the coastal area near Ningbo City in the west, the sea area near Xiangshan in the south, and
the sea area near 8 kilometers off the shore of Zhujiajian Island in the east. After 72 hours, the swept
sea area reaches 346.1-826.6 km®. The time it takes for the oil film to reach the surrounding sensitive
waters varies under different prevailing wind directions. Within 24 hours after the oil spill occurs, the
oil film is concentrated between the islands or in the nearshore areas. After 24 hours, the spread
intensifies, and by 72 hours, it has already affected the outer sea areas. It is recommended that when
an oil spill accident occurs, relevant emergency measures should be initiated as soon as possible to
ensure that the oil pollution can be effectively controlled within 24 hours.

Keywords : wharf engineering ; oil spill accident; hydrodynamic model ; oil spill model; risk assessment
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Failure Mechanism of Concrete Washing and Grinding in High-Flow Velocity
Flood Discharge Tunnel and Prototype Test Study of UHPC Repair Materials

Zheng Zhixin
Guangdong Hongmao Construction Management Co., Ltd., Guangzhou, Guangdong 510000

Abstract : As a key drainage facility in water conservancy projects, the concrete structure of the high-flow flood
discharge tunnel has long been subjected to the erosion of sediment carried by high—speed water
flow, which is very easy to cause damage and seriously affects the safe operation of the project. In
this paper, the failure mechanism of concrete erosion in high—flow flood discharge tunnels is deeply
analyzed, the performance of ultra—high performance concrete (UHPC) repair materials is studied,
and prototype tests are carried out to verify its repair effect. The results show that UHPC material has
excellent performance in terms of erosion resistance and mechanical properties, and can effectively
repair the concrete structure damaged by erosion, providing a strong guarantee for the safe operation
of the high—flow velocity flood discharge tunnel.

Keywords : high flow velocity flood discharge tunnel; concrete; grinding failure mechanism; UHPC restorative
materials; prototype trial
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Application And Prospect Of Aerial Modeling Based On 3D Gaussian
Splatting Technology
Xie Yugiang, Xu Hongjian
China Water Huaihe Planning and Design Research Co., LTD., Hefei, Anhui 230601

Abstract : While Neural Radiance Fields (NeRFs) enable photo-realistic view synthesis, their volume rendering—
based computational paradigm suffers from inherent limitations in training and rendering speed, making
them unsuitable for real-time interactive applications. 3D Gaussian Splatting (3DGS), an emerging explicit
radiance field representation technology, achieves real-time rendering performance while maintaining high
visual fidelity through millions of learnable 3D Gaussian basis functions and differentiable rasterization
pipelines. This paper systematically elucidates the core technical principles of 3DGS, compares its
advantages and limitations with traditional photogrammetric methods, and explores its industrial
applications in spatial computing and digital twin fields along with future research directions.

Keywords : 3D reconstruction; 3D Gaussian Splatting (3DGS); real-time neural rendering; digital twin;
geographic information system
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Practice of Construction Organization and Management of Mountain Wind
Power and Photovoltaic General Contracting Project

Zhao Hui
China Energy Construction Group Liaoning Electric Power Survey and Design Institute Co., Ltd., Shenyang,
Liaoning 110034

Abstract : Against the backdrop of rapid development in the new energy industry, mountainous regions have
emerged as crucial sites for wind and solar power projects, leveraging their abundant wind and solar
resources. However, the complex terrain, ecological sensitivity, and challenging construction conditions
in these areas pose significant challenges to project management. This study examines a turnkey wind
and solar power project in mountainous regions, focusing on core characteristics and key challenges
in construction organization. It explores critical implementation aspects including optimized construction
planning, refined resource allocation, full-cycle process control, and eco-friendly coordination.
Through case studies, the research demonstrates the effectiveness of management models, aiming to
provide practical insights for similar projects.

Keywords : mountainous area; wind and solar power; turnkey project; construction management;
practice
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Abstract :

Chemical fertilizers has become the necessities of agricultural production. Chemical fertilizer can

complement the lack of nutritional elements due to the agricultural production. Previous studies have

confirmed that nitrogen (N), Phosphorus (P) and Potassium (K) were the first, second and third essential

macronutrient for crops, respectively. But these very deficient used plant growth. Hence, the soil fertility

decline when continuous cropping plant. This paper expounds that three kinds of elements existing form in

the soil, and the common element is mechanism of interconversion among different forms.
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fertilizer; elementarform; transformation of soil elements; plant nutrient
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Fig. 1 Transforming nitrogen in the soil
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Fig. 2 Transforming phosphorus in the soil
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Fig. 3 Transforming phosphorus in the soil
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