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Performance and mechanism analysis of new materials in seepage
prevention and reinforcement of hydraulic engineering

Xin Ji
Jinzhou Taihe District Water Conservancy and Forestry Affairs Service Center, Jinzhou Liaoning 121000, China

Abstract: With the expansion of water conservancy projects and the increase in their service life, leakage issues have become
increasingly prominent. Traditional anti-seepage reinforcement materials exhibit limitations in terms of durability,
environmental adaptability, and construction convenience. To enhance the long-term safety and reliability of the projects, this
study focuses on the application of novel materials in anti-seepage reinforcement for water conservancy projects, systematically
analyzing their performance and mechanism of action. By combining laboratory tests with theoretical analysis, this study
compares the impermeability, mechanical properties, durability, and interfacial bonding characteristics of typical novel materials
such as polymer-modified cementitious composites, nano-permeable crystalline materials, and geosynthetic bentonite mats.

Keywords: new materials; seepage prevention and reinforcement; performance mechanism
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Research on the application of ecological restoration technology in
hydraulic engineering

Wei Xiang
Haicheng Water Affairs Center, Haicheng Liaoning 114200, China

Abstract: With the expansion of water conservancy construction, numerous negative impacts have emerged in the ecosystems
of rivers, lakes, and other water bodies, such as changes in hydrological patterns, destruction of biological habitats, and a decline
in the self-purification capacity of water bodies. Ecological restoration has become an urgent issue to be addressed in the
planning, construction, and operational management of water conservancy projects. This paper primarily focuses on the
application research of ecological restoration technologies in water conservancy projects. The aim is to systematically review
and evaluate the commonly used ecological restoration technologies, including river channel morphology restoration, ecological
revetment, constructed wetlands, fish migration passage construction, and aquatic vegetation restoration. Additionally, it
analyzes the applicable conditions, implementation effects, and existing deficiencies of these technologies in specific water
conservancy projects.

Keywords: ecological restoration; hydraulic engineering; technology application
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Quality control and technical innovation of water conservancy projects

Runjie Chen
Henan Huanghe River Affairs Bureau Jiaozuo Huanghe River Affairs Bureau, Jiaozuo Henan 454000, China

Abstract: As a key project of people's livelihood infrastructure, water conservancy project's operation safety and comprehensive
benefits are directly determined by quality control, and technological innovation is the core driving force to promote the quality
control level. In this paper, firstly, the core role of quality control of water conservancy projects is expounded, the existing
quality control methods are sorted out, and then the strategy of technological innovation is put forward in combination with the
development needs of the industry, so as to promote the deep integration of quality control and technological innovation, thus
improving the quality of water conservancy projects and providing assistance for the long-term stable development of the water
conservancy industry.

Keywords: water conservancy project; Quality control; Technological innovation; Engineering construction
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Research on Intelligent Prevention and Control Technology for
Safety Risks in Water Conservancy and Hydropower Engineering
Construction

Shuoshuo Tian
Xingtai College of New Energy, Xingtai Hebei 055550, China

Abstract: Water conservancy and hydropower projects serve as critical infrastructure for national economic development and
strategic water resource allocation. Their construction sites feature complex terrain conditions, extensive cross-operations, and
widespread hazard sources, with safety risks exhibiting characteristics of concealment, suddenness, and dynamism. The current
traditional safety management model primarily relies on manual supervision and experiential management, resulting in insufficient
risk identification accuracy and delayed warning responses, which fail to meet the high-standard safety requirements of modern
engineering. By leveraging new-generation digital technologies such as the Internet of Things, big data, artificial intelligence, and
digital twins, an intelligent safety risk prevention and control system is established to enhance construction safety in water
conservancy and hydropower projects, thereby reinforcing the essential safety development direction of these projects.

Keywords: Water conservancy and hydropower engineering; Construction safety; Risk intelligence; prevention and control
technology
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Research on Daily Management and Maintenance of Reservoir
Gate Equipment and Modern Maintenance Strategies

Jingrui Yang
Kailu County Talaha Reservoir Management and Protection Center, Tongliao Inner Mongolia 028400, China

Abstract: As a core component of reservoir engineering, the safe and stable operation of gate equipment is directly related to the
engineering efficiency and the safety of life and property of downstream populations. It serves as a key carrier for reservoirs to
achieve comprehensive functions such as flood control, drought resistance, water supply, and power generation. This paper
systematically elaborates on the importance of daily management and maintenance of reservoir gate equipment, providing a detailed
discussion from four dimensions: engineering safety assurance, equipment service life extension, operational reliability
enhancement, and operation and maintenance cost control. It further analyzes common problems existing in current management
and maintenance practices, such as weak management awareness, inadequate institutional frameworks, and a shortage of
professional personnel. On this basis, the paper focuses on constructing a refined management and maintenance system covering
daily inspections, periodic maintenance, and targeted repairs. It also proposes innovative maintenance strategies incorporating
modern technologies such as condition monitoring and predictive maintenance. Finally, safeguard measures are proposed from the
perspectives of institutional development, personnel training, and technological upgrading, aiming to provide theoretical references
and practical guidance for improving the management and maintenance level of reservoir gate equipment, ensuring the long-term
effective operation of hydraulic engineering, and contributing to the modernization of China’s hydraulic engineering management.

Keywords: Reservoir gate,Daily management and maintenance,Maintenance strategy,Predictive maintenance,Safety

management
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Discussion on dynamic assessment and real-time early warning
methods for urban inland flooding risk

Na Jiang
Haicheng Water Affairs Center, Haicheng Liaoning 114200, China

Abstract: With global warming and accelerated urbanization, extreme rainfall events are becoming more frequent, and urban
flooding has become a problem affecting urban safety and hindering normal operations. Most past flood risk assessments were
based on static scenarios and historical data, which could not match the dynamic changes and uncertainties of rainfall processes,
resulting in insufficient timeliness and limited accuracy in early warning. To address these shortcomings, this paper studies a
dynamic assessment and real-time early warning method for urban flood risk that combines real-time monitoring data and
dynamic simulation technology. A coupled hydrological and hydrodynamic model is constructed, integrating high-resolution
terrain, pipe network data, and real-time rainfall radar information to dynamically simulate the scope, depth, and evolution
process of floodwater accumulation. At the same time, key node water level and flow data collected by the Internet of Things
(IoT) sensor network are integrated to perform online calibration and data assimilation for the model, thereby improving
simulation accuracy and timeliness.

Keywords: urban flooding; dynamic assessment; real-time warning
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Exploration of Resource-Oriented Approaches to Improve the
Quality and Efficiency of Urban Sewage Treatment in the Yangtze
River Basin

Yuzhen Li!, Song Gao?, Yiming Ma?
1.Pizhou Ecological Environment Comprehensive Administrative Law Enforcement Bureau, Xuzhou Jiangsu
221300, China;
2.Sugian City Environmental Monitoring and Control Service Center, Sugian Jiangsu 223800 , China;

3.Suqgian Economic and Technological Development Zone No.1 Experimental School, Sugian Jiangsu 223800 ,
China

Abstract: Against the backdrop of ecological civilisation construction and the national strategy for the comprehensive protection of
the Yangtze River, the traditional urban sewage treatment model focused on end-point treatment can no longer meet the
requirements of high-quality development. This paper focuses on the Yangtze River Basin and explores the profound transformation
of urban sewage treatment from "scale expansion and standard-compliant discharge" to "systematic governance and resource
recycling." The paper argues that the key to improving quality and efficiency lies in establishing a new paradigm centred on
"resource utilisation," encompassing the intensive optimisation of space and facilities, comprehensive resource recovery of sewage
and its by-products, deep innovation in governance systems and mechanisms, and systematic governance through cross-regional
collaboration. Through typical case studies in Wuhu, Yichang, Shiyan, Changzhou, and Luzhou within the Yangtze River Basin,
this paper systematically outlines innovative practices such as "plant-network integration," underground storage, EOD development,
and smart management, revealing the comprehensive value of the resource utilisation path in enhancing efficiency, ensuring water
quality safety, and driving green industry. Ultimately, it provides theoretical references and practical insights for the green

development of the Yangtze River Economic Belt and the construction of a Beautiful China.
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Coordinated scheduling strategy of hydropower development and
water resources in river basin under ecological constraints

Shuoshuo Tian
Hebei Tianyun Municipal Engineering Co., Ltd., Shijiazhuang Hebei 050000, China

Abstract: Ecological constraints are the rigid bottom line of hydropower development and water resources scheduling in river
basins. The core is to coordinate multiple ecological factors based on ecological carrying capacity and realize the coordination of
development and protection. At present, there are some problems, such as insufficient adaptation of hydropower development
and ecological constraints, lack of coordination of water resources scheduling, immature quantification technology of ecological
constraints, and weak technical support for collaborative scheduling. By optimizing the layout and scale of hydropower
development and the transformation of old projects, improving the coordinated scheduling strategy under the background of
cascade reservoirs, multi-purpose, cross-basin and new energy complementarity, and strengthening technical support, the
sustainable utilization of water resources and ecological health in the basin can be realized.

Keywords: Ecological Constraints ; Water Resources Scheduling; Coordinated Development; Practice Strategy
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Application of City Information Model (CIM) in Smart Water
Conservancy Planning and Decision Support

Mingzhao Zhang
Jinzhou Data Center, Jinzhou Liaoning 121000, China

Abstract: With the acceleration of urbanization and the increasing impact of climate change, traditional water resource planning
and management models face challenges such as data fragmentation, poor coordination, and delayed decision-making when
addressing complex issues like urban flooding and water scarcity. Smart water resource management is a crucial component of
smart cities, requiring the integration of multi-source data and advanced models to enhance planning scientificity and
decision-making precision. The City Information Model (CIM), which integrates geographic information, building data, and IoT
sensing data, serves as a three-dimensional digital foundation, offering a new technological approach to addressing these
challenges. This paper primarily explores the integrated application of CIM in the field of smart water resource management,
aiming to discuss the integration of hydrological, pipe network, terrain, and real-time monitoring data based on the CIM
platform, and the construction of a decision support framework that couples hydrodynamic models with spatial analysis
functions.

Keywords: urban information model; smart water conservancy; decision support
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	水库是调控水资源、防洪减灾、保障供水和发电的关键基础设施。闸门作为水库的“咽喉”，
	控制着水流的通断与流量，其运行状态直接决定了整个工程的安全性与功能性。一旦闸门设备发生故障，可能导致
	2.1.1 保障工程安全：闸门设备是水库工程的核心防护设施，其结构、启闭机、电气控制系统等部件的完好
	2.1.2 延长设备寿命：水工金属结构是闸门设备的主要组成部分，包括门叶、支臂、横梁、吊耳、轨道等，
	2.1.3 确保运行可靠：水库承担着防洪、抗旱、供水、发电等多项重要任务，这些任务的顺利完成都离不开
	降低运维成本：实践证明，“预防为主”的维护策略其成本远低于“坏了再修”的抢修模式。日常管护工作的投入
	2.2.1 管理意识薄弱：部分工程管理单位主要领导安全意识淡薄，存在“重建设、轻管理”“重效益、轻安
	2.2.2 制度体系不健全：许多水库，特别是中小型水库，缺乏系统、详尽、可操作的闸门设备运行维护规程
	2.2.3 专业人才短缺：基层水管单位普遍面临技术力量薄弱、专业人才短缺的问题，这已成为制约闸门设备
	2.2.4 维护资金不足：维护资金不足是当前我国水库闸门管护工作中存在的普遍问题，在财政预算中，日常
	2.2.5 技术手段落后：当前，我国多数水库的闸门设备管护工作仍高度依赖人工经验判断，缺乏先进的检测
	水库闸门设备的日常管护工作应严格坚持“安全第一，预防为主，定期维护，养重于修”的核心原则，全面实行制
	3.2.1 巡视检查：应每日定时开展，由专人负责，对闸门及其周边环境进行全面、细致的巡视，确保及时发
	3.2.2 周期性检查：在日常巡视检查的基础上，应根据闸门设备的类型、使用寿命、工作环境和运行状态，
	（1）金属结构部分：金属结构是闸门设备的核心组成部分，其完好性直接影响设备的安全运行，因此周期性检查
	（2）止水装置：止水装置是保障闸门水密性的重要部件，其性能好坏直接影响闸门的运行效果，因此需重点检查
	（3）行走支承部分：行走支承部分是闸门上下移动的关键部件，其运行状态直接影响闸门的启闭灵活性，需重点
	（4）启闭机械：启闭机械是控制闸门启闭的核心设备，其可靠性直接决定了闸门的运行效果，需全面检查。检查
	（5）电气控制系统：电气控制系统是闸门设备的“大脑”，其正常运行对闸门的安全可靠运行至关重要，需细致
	定期维护与保养是延长闸门设备使用寿命、保障设备可靠运行的重要措施，是日常管护体系的核心内容。应根据设
	清洁保养：定期清除闸门槽、轨道、铰座等部位的淤泥、杂草、树枝等淤积物，保证闸门运行无卡阻。
	润滑作业：依据设备说明书和润滑图表，按规定周期、指定牌号、适量地对所有转动、滑动部位（如轴承、铰链、
	防腐防锈：对金属结构表面出现的锈蚀区域，及时进行彻底除锈（达到St2或Sa2.5标准），并涂刷高性能
	紧固调整：系统性地检查并紧固所有连接螺栓，调整制动器间隙确保其可靠性，校准上下限位开关及高度指示器，
	功能测试：在非汛期或低水位时，定期进行无水状态下的全程启闭试验，观察运行是否平稳、有无异常振动与噪音
	改变“坏了再修”的被动模式，建立以设备状态为基础的预防性维护计划，根据运行时间和设备周期制定维护计划
	预测性维护技术是实现预防性维护的核心支撑，随着传感器技术、检测技术、信息技术的快速发展，多种先进的预
	振动分析：在启闭机轴承、变速箱等关键旋转部件上安装振动传感器，监测振动频率和幅值的变化，可早期诊断轴
	油液分析：定期抽取传动机构润滑油样，分析其粘度、水分含量、金属磨屑成分与形状，可判断内部磨损状况和润
	红外热成像技术：利用红外热像仪扫描电气柜、电机、轴承等部位，通过温度异常来发现接触不良、过载、润滑不
	声学/超声波检测：用于检测钢丝绳内部的断丝、闸门结构内部的裂纹等肉眼难以发现的缺陷。
	要实现闸门设备维护的现代化、智能化，必须建立在线状态监测与故障诊断系统，通过实时采集设备的状态参数，
	随着信息技术和物联网技术的快速发展，维护管理的信息化、智能化已成为水库闸门设备管护工作的发展趋势。要
	设备资产数字化：建立完整的电子设备档案，包括图纸、说明书、维修历史等。  
	维护流程智能化：自动生成维护工单，跟踪工作进度，管理备品备件库存。 
	数据分析与决策支持：整合状态监测数据与历史维护数据，通过大数据分析，为维护决策提供科学依据，实现智慧
	完善管理制度与标准体系：制定或修订详尽的《闸门设备运行维护规程》，明确各级人员职责、工作流程、技术标
	加强专业人才培养与队伍建设：定期组织开展专业技术培训和安全教育，鼓励技术创新和技能比武，积极引进专业
	保障稳定的维护资金投入：建立水库闸门管护专项基金，并将其纳入年度财政预算，确保日常保养、定期检修、设
	积极推进设备更新与技术改造：对技术落后、老化严重、存在安全隐患的闸门及启闭设备，应优先安排资金进行更
	水库闸门设备的管护是一项贯穿工程全生命周期的、细致而艰巨的系统工程。面对新形势下的安全要求，必须彻底
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