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Application and Practice of Incident Management System
(IMS) in Emergency Management

Chuang Li

Construction Project Management Branch of National Petroleum and Natural Gas Pipeline Network Group Co., Ltd.,
Shenzhen, Guangdong, 518060, China

Abstract

This paper systematically discusses the theoretical evolution of Incident Management System (IMS) and its localization in China’s
emergency management system. Through typical case studies, the core value of IMS in information integration, resource deployment,
and cross-departmental collaboration is revealed. It is found that IMS can significantly improve the efficiency of emergency response
through modular organizational structure, goal-oriented management and intelligent technology integration. However, its localization
still faces challenges such as information silos and insufficient personnel training. In the future, it is necessary to strengthen the
unified command mechanism, optimize the resource tracking system, and promote the construction of an emergency management
system with Chinese characteristics through technology integration.
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Incident Management System (IMS); emergency management; resource mobilization; cross-sectoral collaboration; localization
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Research on Fault Diagnosis and Early Warning Mechanism
of Intelligent Monitoring System in Hydropower Plant

Rongxi Huang
Honghe Guangyuan Hydropower Development Co., Ltd., Honghe Prefecture, Yunnan, 661100, China

Abstract

To enhance operational safety and intelligent capabilities in hydropower plants, this study develops a fault diagnosis and early
warning mechanism for smart monitoring systems. Through systematic categorization of common equipment and system failures, we
designed a diagnosis model integrating expert knowledge and data-driven approaches, while proposing a risk assessment-centric early
warning algorithm. The system architecture integrates real-time sensor monitoring, data fusion analysis, and coordinated response
controls to form a self-learning intelligent diagnostic platform. Case studies demonstrate that this mechanism significantly improves
fault identification accuracy and early warning response efficiency. The research provides technical support for intelligent operation
and maintenance systems in hydropower plants, playing a crucial role in advancing digital transformation of energy systems and
intelligent equipment condition management.

Keywords
hydropower plant; intelligent monitoring; fault diagnosis; early warning mechanism; risk assessment
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Analysis of Carbon Emissions Throughout the Life Cycle of
Prefabricated Buildings from the Perspective of Green Architecture

Ping Fan Junzhi Chen
China Academy of Building Research Co., Ltd., Beijing, 100000, China

Abstract

As a key industry in global carbon dioxide emissions, the construction sector plays a pivotal role in achieving the “dual carbon” goals
through its transition toward low-carbon development. Prefabricated construction, as an industrialized building method, remains
controversial regarding its actual carbon emission performance throughout its entire lifecycle. Based on the principles of green
building and the theory of life cycle assessment, this study establishes a targeted carbon emission accounting model. Comparative
analysis between typical prefabricated concrete buildings and traditional cast-in-place buildings reveals that while prefabricated
construction generates incremental emissions during the material production phase, its overall lifecycle carbon emissions significantly
decrease due to improved construction efficiency and operational performance, demonstrating high recycling potential. The findings
highlight the low-carbon attributes of prefabricated construction and provide critical directions for integrated design, industrial chain
optimization, and circular economy models.

Keywords
Green building; Prefabricated building; Life cycle assessment; carbon emission
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Discussion on Key Points and Construction Methods of
Building Electrical Fire Protection Engineering Design

Xingyao Li
Guizhou Leiteng Fire Equipment Co., Ltd., Zunyi, Guizhou, 563000, China

Abstract

With the acceleration of urbanization, the scale of construction projects has expanded and their structures have become increasingly
complex, leading to a rising risk of fire safety hazards. It is urgent to strengthen fire safety management in engineering projects. This
article focuses on the application scenarios of fire protection inspection and assessment in construction projects, explores its core
value and practical significance, and provides theoretical and practical references for improving the fire safety level of construction

projects and safeguarding people’s lives and property.

Keywords

Fire Protection inspection “Evaluation; Construction engineering Meaning
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Design and Implementation of CPP Hydraulic Oil Parameters
Online Monitoring System

Xinyu Peng Shuren Wang Yimai Li Xiaolin Wang Zhigang Zhang
China Satellite Maritime Tracking and Control Department, Jiangyin, Jiangsu, 214000, China

Abstract

The Variable Propeller (CPP) of marine main engines, renowned for its superior maneuverability and high propulsion efficiency, has
been widely adopted across various vessel types. This propulsion system utilizes hydraulic systems to drive propeller rotation for both
forward and reverse movement. However, the CPP hydraulic system exhibits relatively high failure rates due to its complex hydraulic
architecture, flexible propeller operation management, and stringent pilot-machine coordination requirements. Notably, 75%-80%
of CPP hydraulic system failures are attributed to degraded hydraulic oil quality. For marine applications, the primary causes of oil
degradation include water ingress, emulsification, and functional failure. This study focuses on hydraulic oil emulsification in CPP
systems, proposing an online monitoring system to achieve real-time quality assessment of hydraulic oil.

Keywords
CPP hydraulic system; hydraulic oil quality; monitoring system
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Discussion on Safety Management of Subway Construction
in Urban Rail Transit

Ling Qin
Sinohydro Bureau 7 Co., Ltd., Chengdu, Sichuan, 611130, China

Abstract

As a major urban infrastructure project, subway construction involves complex techniques and is predominantly buried deep
underground, inherently introducing uncertainties that may lead to severe consequences if faults occur. This study systematically
analyzes construction risks across three critical dimensions: risk prevention and control, construction of protective and main
structures, and groundwater and stratum disturbance. Practical technical solutions and key control measures are proposed to enhance
safety management at construction sites.

Keywords
construction safety; risk source pre-positioning; stability management; safety coordination
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Research on Equipment Innovation and System Management
of Complex Long Tunnel Foundation Treatment Engineering
under Extreme Construction Period

Jian Li
Sinohydro Bureau 7 Co., Ltd., Chengdu, Sichuan, 611130, China

Abstract

A major water diversion project faced extreme constraints in foundation treatment, including complex geological conditions, massive
engineering volume (approximately 540,000 meters of consolidation grouting and 250,000 square meters of backfill grouting), and
a compressed construction period from 6 to 1.5 years. Traditional construction methods were inefficient, posed high safety risks, and
lacked quality control, particularly failing to address the challenge of long-distance slurry transportation averaging over 3 kilometers.
The project adopted a systematic approach to drive full-chain innovation, establishing a mechanized collaborative construction
system centered on “single-arm hydraulic rock drilling platforms, tracked aerial work platforms for assistance, and mobile automated
grouting vehicles.” This system successfully overcame the key technology of stable slurry transportation over ultra-long distances.

Keywords

Water diversion project; Foundation treatment; Extreme construction period; Equipment innovation; Mechanized coordination
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Innovation in Strengthening Technologies and Construction
Techniques for Existing Buildings in Old Residential Area
Renovation

Yujie Qiao
Ningxia Yucheng Construction Engineering Co., Ltd., Yinchuan, Ningxia, 750001, China

Abstract

With the acceleration of urbanization, many old residential areas built in the last century have exposed prominent problems such as
structural aging, weak seismic capacity, and functional degradation. The reinforcement and renovation of existing buildings have
become an important task to improve urban livability, ensure residents’ safety, and achieve sustainable renewal. This paper sorts
out the mainstream technical routes for reinforcing existing buildings in old residential area renovation, and focuses on discussing
reinforcement methods such as external steel wrapping, carbon fiber composite materials, steel mesh shotcrete, and planting bars
with adhesive steel, as well as innovations in construction techniques, combined with engineering examples. From the perspectives
of construction management, material selection, quality control, and information management, the paper analyzes the role of
technological innovation in improving reinforcement efficiency and safety. Through case comparisons, the applicable conditions and
advantages and disadvantages of different reinforcement schemes are summarized. The research shows that scientific and reasonable
technical selection and process innovation are key to improving the quality and efficiency of renovation and promoting high-quality
renewal of existing urban buildings.

Keywords
Old residential area; Existing building; Structural reinforcement; Construction technique; Technological innovation; Urban renewal
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Research on the Application of Landscape Design Mode and
Technology under the Guidance of Low-carbon Concept

Guodong Fu

Wuhan Municipal Engineering Design and Research Institute Co., Ltd. Chengdu Branch, Chengdu, Sichuan, 610000,
China

Abstract

Against the backdrop of the continuous advancement of the“dual carbon”goals and the accelerated transformation toward urban
green development,landscape design,as an integral component of urban ecosystems,has increasingly taken on low-carbon attributes
as a key criterion for evaluating design quality and overall value.Focusing on landscape design models and technical applications
guided by low-carbon principles,this study conducts a systematic examination of conceptual shifts in landscape design,adjustments
in spatial organization,and the selection of technical pathways,clarifying the inherent logic and functional mechanisms through
which low-carbon concepts are embedded in landscape planning,design,and implementation.By integrating design approaches
centered on ecological priority,resource conservation,and system coordination,the study analyzes low-carbon plant configuration
strategies,providing theoretical support and practical references for enhancing emission reduction performance,ecological service
capacity,and the sustainable development level of landscape design.

Keywords
low-carbon concept;landscape design;design model;technical application;sustainable development
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Construction Application and Quality Control of Green
Mining Technology in Mining engineering

Jianxiong Liu
Shanxi Xinzhou Shenda Liangjia Moraine Coal Industry Co., Ltd., Xinzhou, Shanxi, 036500, China

Abstract

Traditional mining methods are often accompanied by problems such as surface subsidence, vegetation destruction, disturbance
of groundwater systems, accumulation of solid waste and air pollution. With the global sustainable development strategy and
increasingly strict environmental regulations, the mining industry must undergo fundamental reforms. Green mining is a systematic
solution that emerged in such a large environment. This is not merely a technological improvement, but rather a conceptual
innovation faced throughout the entire process from exploration, planning, construction to production, closure and recycling. By
analyzing the core elements of this technical system, exploring its application examples in specific construction scenarios, and
conducting systematic research on the corresponding full-process quality control system, theoretical references and practical guidance
are provided for the high-quality and sustainable development of China’s coal industry.

Keywords
Mining Engineering Green mining technology Construction application; Quality control
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Research on Construction Technology of Frozen Linkage Channel
in Deep Water-rich Soft Soil Layer of Land-sea Interaction

Yuzhang Cui
Guangzhou Metro Construction Management Co., Ltd., Guangzhou, Guangdong, 510000, Chin

Abstract

The advancement of socio-economic development and the growing transportation demands have driven the refinement of
underground rail transit networks. The safe and efficient construction of inter-tunnel connection passages has become a critical focus
in the construction industry. Under complex geological conditions such as saturated soft soil and sandy soil, the construction of these
passages presents significant challenges. The application of the horizontal freezing method can enhance construction quality and
efficiency while ensuring safety. This approach emphasizes four key phases: preparatory stage, freezing system installation and active
freezing, excavation and permanent structure construction, and maintenance of freezing and settlement control. This paper analyzes
the key aspects of the freezing method in connection passage construction, strengthens technical oversight, and improves construction
quality.

Keywords
freezing method; connection passage; construction technology; construction quality
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Analysis of Transformer Resistance Grounding Technology
in High-Voltage Power Supply and Distribution Systems

Qingnan Dong
China National Petroleum Power Supply Company, Daqing, Heilongjiang, 163000, China

Abstract

The high-voltage power supply and distribution system takes the power transformation, distribution and power receiving links on the
user side as the main line, distributing the energy of the upper-level power grid to various loads through main transformers, busbars,
switchgear and feeders, and bears the constraints of short-circuit endurance, insulation coordination and grounding safety during
operation. In Chinese practice, the design of overvoltage protection and insulation coordination for electrical installations ranging
from 6kV to 750kV needs to take into account the selection of grounding methods and the matching of equipment insulation levels.
Based on this, this paper discusses the engineering boundaries and key parameters of transformer resistance grounding, summarizes
practical design and verification methods, and provides key points for testing and operation.

Keywords
Electricity High-voltage power supply and distribution system Transformer; Resistance grounding technology Analysis
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Research on the Inheritance and Innovation of Modern
Architectural Design Based on Regional Culture

Yingtao Zhang Songqin Meng
Zhongchengyuan (Beijing) Environmental Technology Co., Ltd., Beijing, 100120, China

Abstract

Against the backdrop of rapid globalization and urbanization, modern architectural design faces the challenge of losing regional
cultural identity, with the “one-size-fits-all” phenomenon becoming increasingly prominent. Cultural inheritance should not be
reduced to superficial symbol stacking or formal imitation, nor should innovation mean abandoning local traditions. Instead, it
requires a deep understanding of regional cultural essence, combined with contemporary living needs, technological advancements,
and design philosophies, to achieve organic integration between regional heritage and modern architecture. As the core spiritual
foundation of architectural design, regional culture’s preservation and innovation play a vital role in shaping architectural uniqueness
and sustaining urban continuity. This paper systematically explores the intrinsic connections between regional culture and modern
architectural design, investigates scientifically sound approaches to cultural inheritance and innovation, and provides support for
advancing regionally distinctive modern architecture.

Keywords

regional culture; modern architectural design; inheritance path; innovation and development; cultural continuity
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Discussion on Precision Control Method of Planar Milling
and Boring Machine in Horizontal CNC Machine Assembly

Si Guo Zhe Su
Shenyang Machine Tool Zhongjie Friendship Factory Co., Ltd., Shenyang, Liaoning, 110142, China

Abstract

As the primary machining unit in horizontal CNC machine tools, the turntable milling-boring machine’s assembly accuracy critically
determines the overall machining precision and operational stability. In-depth research on its assembly precision control methods,
enhanced calibration of key components, and precise process parameter management are essential to meet the demands of high-end
manufacturing sectors like acrospace and automotive molds. These measures not only improve machining consistency and product
yield rates but also reduce equipment maintenance costs. Furthermore, they provide critical technical support for upgrading domestic
horizontal CNC machine tools to advanced levels, facilitating the transformation and upgrading of China’s equipment manufacturing
industry and strengthening its global competitiveness.

Keywords
planer-type milling and boring machine; horizontal CNC machine tool; assembly process; precision control
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Research on the release law of hydration heat and optimization
of temperature control parameters of precast beam concrete
under low temperature environment

Yunjie Wen
China Railway Third Bureau Group Construction and Installation Engineering Co., Ltd., Taiyuan, Shanxi, 030031, China

Abstract

The production of prefabricated beams for bridge engineering in cold regions faces significant temperature control challenges in
winter. Low temperature conditions weaken the hydration reaction rate of concrete, leading to insufficient early temperature rise
and delayed strength growth, which has become a common problem. In construction environments where the temperature remains
consistently below 5 °C, even dropping to -10 °C to -15 °C, traditional insulation steam curing systems are difficult to achieve
effective hydration heat accumulation and temperature regulation. This study indicates that by optimizing the implementation of the
system, the peak hydration temperature can be increased by 8-12 °C, the early strength growth rate can be significantly accelerated,
the risk of surface cracks induced by temperature differences can be significantly reduced, and the overall production cycle can be
effectively shortened. This study provides a scientific basis for the engineering application of prefabricated bridge beams in winter
construction in cold regions.

Keywords
precast beam; Low temperature environment; Hydration heat; Temperature field; Temperature control optimization
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