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Practical exploration of slope excavation and support
technology in hydraulic engineering construction

Jiagan Li Chao Li Taihong Li

Lianyungang Mingyu Water Conservancy Construction and Installation Engineering Co., Ltd., Lianyungang, Jiangsu,
222100, Chian

Abstract

Slope excavation and support technology belongs to structural and complex technology, and the system engineering system
constructed by it has outstanding performance, which can improve the safety and stability of engineering construction. In the
construction activities of water conservancy projects, due to the complex and varied construction techniques used, especially the
high requirements for the stability of slope structures during construction, it is necessary to adopt real-time monitoring technology
mechanisms and enrich the content of construction technology structures. This article discusses the inherent influencing factors of
slope excavation and support technology in hydraulic engineering construction, and then delves into specific construction techniques.
Finally, taking a construction project of a water conservancy project in Lianyungang area as an example, this paper explores in depth
the application points of slope excavation and support technology.

Keywords
Slope excavation and support technology; Water conservancy engineering construction; Influencing factors; Rock blasting;
Reinforcement laying
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The Construction Model and Practical Exploration of Smart
Construction Sites Based on the New Smart City Framework

Junyan Yi' Xiaohui Huang’

1. Jiangxi Vocational College of Environmental Engineering, Ganzhou, Jiangxi, 341000, China
2. Qianjing Development and Construction Co., Ltd., Zhanggong District, Ganzhou City, Ganzhou, Jiangxi, 341000,
Chian

Abstract

Smart construction site building is an important component of the new smart city, and it is a key path to promote the digital and
intelligent upgrading of the construction industry. With the integrated application of technologies such as 5G, Internet of Things,
big data, and artificial intelligence, smart construction sites have become an important carrier for improving management efficiency,
ensuring safety, and achieving green construction. Based on the framework of the new smart city, this paper analyzes the construction
logic of smart construction sites from three aspects: top-level design, data integration, and intelligent control, and discusses its
application effects in safety management, progress control, environmental monitoring, and resource scheduling. The research shows
that through the coordinated operation of digital twins, BIM platforms, and intelligent terminals, the entire construction process
can be realized with visualization and intelligent management, significantly reducing costs and risks, and improving quality and
efficiency. This paper further proposes standardized construction and policy support paths, providing feasible ideas and practical basis
for the deep integration of smart construction sites and urban governance systems.

Keywords
Smart construction site; New smart city; BIM; Digital twin; Intelligent construction
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Research on the Construction of Multi-subject Collaborative
Management Mechanism for Prefabricated Building Projects

Tao Jiang
Shanghai Pudong Real Estate Co., Ltd., Shanghai, 201204, China

Abstract

Driven by the “dual carbon” strategy and intelligent construction policies, prefabricated buildings have become a crucial direction
for the green transformation and industrial upgrading of the construction industry. Their characteristic of “integration of design,
manufacturing and construction” brings about a high degree of complexity in multi-subject collaborative management. Based on
the system analysis method, this paper identifies the key issues of multi-subject collaboration in prefabricated buildingprojects,
and constructs a multi-level organizational collaboration model integrating clear responsibilities, information sharing and interest
coordination. The collaborative mechanism is verified through system dynamics simulation, and the results show that the construction
of clear functional division of labor, a unified information interaction platform and a multi-dimensional communication and feedback
mechanism significantly improves the project collaboration efficiency and execution performance. The research results provide a
systematic theoretical framework and intelligent decision support for the multi-subject collaborative management of prefabricated
building projects, and promote the collaborative innovation and green and efficient development of the construction industry chain.

Keywords
Prefabricated Building; Multi-subject Collaboration; System Dynamics; Information Integration; Functional Division of Labor
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Summary of Cross-Plant MTBE Pipeline Buried Pipe
Construction for Road Crossing Sections

Jiahui Yu Wansong Jiao Haijie Wu
China Harbour Engineering Company Limited, Beijing, 100027, China

Abstract

The inter-factory MTBE pipeline has a diameter of DN500 and a total length of 3.8 km, spanning three factory areas. Among these,
13 points crossing roads and factory zones are buried underground at a depth of approximately 2.4 m, with an average crossing length
of about 13 m. A 28-inch casing is installed for protection, and cathodic protection devices are configured. The pipeline transitions
smoothly to above-ground sections via 45° elbows. Due to the complex network of underground utility lines and structures along
the route, neither pipe jacking nor directional drilling methods are feasible. Consequently, the only viable approach under severely
constrained site conditions and stringent traffic organization requirements is segmented excavation. The project optimized pipeline
routing based on geological conditions, underground obstructions, and operational status of existing production facilities. After on-
site surveying and marking, segmented prefabrication, assembly, and installation were carried out. Integrated construction control was
implemented for casings, insulation, anti-corrosion, and cathodic protection. By arranging construction sequences rationally, refining
support and drainage measures, and strengthening safety and civilized construction management, the MTBE pipeline was completed
safely, with high quality and efficiency across multiple factory areas and intersections. This project provides valuable engineering
experience for similar long-distance inter-factory finished product medium pipelines involving road crossings and underground
installation.

Keywords
Buried; Casing; Construction
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On the Optimization Design of Pipeline Installation in
Mountain Tunnel Crossings

Nannan Li

Shandong Lake Engineering Design Co., Ltd., Dongying, Shandong, 257000, China

Abstract

With the continuous development of China’s economy and science and technology, large-diameter natural gas long-distance pipelines
have achieved rapid progress in welding techniques, construction processes, and mechanization levels. However, the cross-sectional
dimensions and pipeline layouts currently used in mountainous tunnels can only meet the basic spatial requirements for manual and
semi-automatic welding pipeline installation within tunnels, while being constrained in terms of fully automated welding, material
transportation, and emergency evacuation space, resulting in lower work efficiency. This paper comprehensively analyzes the
current status of cross-sectional dimensions and pipeline installation layouts in mountainous tunnels. Through analysis, it highlights
the necessity for optimized design of pipeline installation layouts in mountainous tunnels and further explores the direction for
optimizing the pipeline installation layout of long-distance natural gas pipelines traversing mountainous tunnels.

Keywords
Long-distance pipeline; Natural gas; Mountain tunnel; Cross-section size optimization; Pipeline installation and layout
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Design and Practice of Water Environment Landscape in
Wetland Park

Wenyu Cheng
Tianjin Urban Planning and Design Research Institute Co., Ltd., Tianjin, 300190, China

Abstract

The landscape design of wetland park waterside environments serves as a vital platform for integrating ecological conservation
with humanistic needs. Its core objective is to create safe, comfortable, and culturally significant waterside spaces while preserving
wetland ecosystem integrity. Grounded in fundamental theories of waterside landscape design, this study clarifies the core principles
of waterside environments and their ecological-humanistic interactions. It outlines design objectives, core strategies, and key
elements, while detailing technical frameworks for water purification and safety protection along with implementation safeguards.
A dual evaluation system for ecological and user satisfaction is established, with proposed dynamic optimization directions. This
framework provides theoretical support and practical guidance for the scientific design, standardized implementation, and long-
term maintenance of wetland park waterside landscapes, facilitating the synergistic development of wetland ecological value and
humanistic experiences.

Keywords
Wetland park; Aquatic environment; Landscape design; Ecological restoration; Human-ecological integration
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Technical Difficulties and Solutions in High-rise Building
Construction Technology

Yuejuan Guo

Hebei Luhang Urban and Rural Development Group Co., Ltd., Xingtai, Hebei, 054000, China

Abstract

With the acceleration of urbanization, high-rise buildings are springing up like mushrooms after rain. This article focuses on high-
rise building construction and deeply analyzes the technical difficulties encountered in key links such as foundation engineering,
vertical transportation, concrete construction, steel structure installation, and waterproofing. Combined with actual engineering cases,
it elaborates on targeted solutions covering the application of new construction techniques, the selection of intelligent equipment, and

refined construction management, aiming to provide practical technical references for high-rise building construction practitioners,
improve construction quality and efficiency, and promote the stable development of the high-rise building industry.

Keywords
High-rise Building; Construction Technology; Difficulties; Solutions; Quality Engineering
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Discussion on the key points of asphalt concrete road
construction

Changzhi Dong
Beijing Road & Bridge Ruitong Maintenance Center Co., Ltd., Beijing, 101399, China

Abstract

Asphalt concrete pavement, renowned for its high ride comfort, maintenance convenience, and recyclability, has become the
most widely adopted pavement type for high-grade highways worldwide. As China rapidly advances its modern transportation
infrastructure development, asphalt concrete serves as the backbone of the road network, playing a vital role in ensuring seamless
passenger and freight transport while driving regional economic growth. This paper focuses on the key technologies and management
aspects of asphalt concrete road construction, systematically outlining critical quality control measures throughout the construction
process. It particularly analyzes operational standards and control mechanisms for three pivotal technical phases: concrete mixing and
transportation, paving operations, and compaction techniques, while addressing construction challenges under special conditions and
proposing corresponding solutions.

Keywords
Asphalt concrete; Road construction; Construction key points
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Study on pile foundation parameters of tertiary extremely
soft rock strata in sanshui basin, western guangdong

Shaoguang Wang
China Railway Design Corporation,Tianjin, 300308, China

Abstract

Taking the extremely soft rock strata in the Sanshui Basin of Guangdong Province as the research object, a bearing capacity
parameter test for pile foundations was conducted to determine the vertical compressive ultimate bearing capacity of the third-order
argillaceous siltstone, the ultimate frictional resistance around the pile, and the pile-end resistance under static load tests. Through
the testing of the pile body stress deformation under vertical static load conditions using optical fibers and steel bar strain gauges,
the basic laws of load transmission in reinforced concrete bored piles in the strongly weathered argillaceous siltstone stratum were
obtained. At the same time, comparisons were made with different standards to analyze the differences between the values of each
standard and the test results of pile foundations, and reliable parameters that meet the design requirements were proposed to provide a
reference for similar projects in this region.

Keywords
Tertiary strata; Extremely soft rock; Static load test; Pile foundation parameters
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Analysis of the Spatial Layout and Architectural Form of
Traditional Religious Buildings in Fengyi Town, Dali City

Qingxiu Qin
West Yunnan University of Applied Sciences, Dali, Yunnan, 671000, China

Abstract

This article takes three representative traditional religious buildings in Fengyi Town, Dali City—Buddhist (Ciyun Temple), Taoist
(Zhaozhou City God Temple), and Islamic (Fengyi Mosque)—as research objects. It systematically analyzes their spatial layouts and
common characteristics, and sorts out their values and protection paths. The study points out that these three types of buildings are
important relics of the diverse cultures in western Yunnan, with both historical and cultural values (witnessing religious spread and
regional changes) and architectural artistic values (localized and ethnic architectural techniques). In response to issues such as natural
aging and man-made damage, it is suggested to achieve inheritance through meticulous restoration (preserving authenticity) and
activated utilization (balancing protection and cultural functions) to maintain their role as cultural carriers.

Keywords
Dali Fengyi; Religious buildings; Spatial layout
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Optimization and Practice of Construction Fire Safety
Supervision Mechanism for Chemical Construction Projects

JiaChao Kou
Yulin Hengshen New Materials Co., Ltd., Yulin, Shaanxi, 274015, China

Abstract

This paper examines the distinctive features of the chemical construction industry and practical regulatory experiences, identifying
critical challenges in current oversight practices. These include ambiguous division of responsibilities, outdated regulatory
approaches, inadequate corporate accountability, weak emergency preparedness, and insufficient professional capabilities in
regulatory teams. To address these core issues, the study proposes six targeted optimization strategies: refining legal and standard
systems, establishing coordinated accountability mechanisms, strengthening corporate responsibility, innovating intelligent
regulatory tools, enhancing emergency preparedness, and building competent professional regulatory teams. A case study from a
high-tech industrial development zone demonstrates the feasibility and effectiveness of these measures, facilitating the transition of
chemical fire safety regulation from reactive response to proactive prevention. This initiative aims to promote high-quality and safe
development in the chemical industry.

Keywords
Chemical engineering construction project; Construction safety; Fire safety; Regulatory mechanism; Optimization practice
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Research on the Technology of Slope Support in Construction
of Building Engineering

Yang Lu
Xi ‘an Aerospace Power Test Technology Research Institute, Xi’ an, Shaanxi, 710100, China

Abstract

With the increasing prevalence of deep foundation pits and high slope projects of large scale, slope support technology has become a
critical component in modern civil engineering. This paper analyzes the technical systems of slope support in construction projects,
evaluates the advantages and limitations of various support technologies, and examines their application timelines under different
geological and environmental conditions through case studies. The research demonstrates that scientific slope support integrates
geological surveys, precision design, meticulous construction, and dynamic monitoring. As a key factor in improving construction
quality, continuous optimization of slope support technology contributes to elevating the overall technical standards of slope

engineering in construction projects.

Keywords

Construction engineering; Slope support technology; Stability analysis; Application value

B 41 T A2 16 TP OSSP B R 5

fitikH
PHLRIRA RGBT, H1E - BRpY Ph242 710100

m =

RASL, BARITAEE S S HATHBRKKR, DRIPHARACERAAR LR IEZAEL P ERHRT, ALBE ST

IRPAEIPHARREL, 2TEELPHRGERS L S

, ARG IREN, »WERBRRRIARETHRRT E

BB o AFF S AHF R AR TP A T MR B R R EOT Haa T e SRR, BRI PPARRGAEIRE

HXet, BRBERAAA TRE
KA
ARLARAT; A EPHAR; BREWIAT; BANE

SR B AR AR AR KT

18l5

BT (AR A IR T RO DR L, +
M TR S R R TR 2 T BT, b TR R
. PARTThRE, s TR EELH A R 2 AT % |
1t 2 LK ERIEHE R R 5, TSR 5 B,
Wi B T A A . BRI . 1 T XU O A
SEGLR TN SRR Rk T i TR, b
SR+ TR B A BRI, ENSNR SR
SUBR SETE  RE S R REE, o
SR TR DR S e TR, Rk
B T ARG WURERIRIRSE, R E 255
SR 2B

[(EE®N] BEFE, 55, PEBEGNPA, ML, SRT
12, METWINBRESHEIERHT.

36

2 TR ARNEITERERIER
2.1 PR B[R

iR R A2 HER. ZLRMNEEE IR
R, FEELY S, &5, Tz T KRG, ZOs
WA
211 A F AR5 K&t

O 57K S R R ST P R B R (i . B
ARSI HESAR . FiERHIERTR s
BN, SN THRERER T . MR ESRES/KHE,
A e B A T 1 EKMERER ST, Bhl NSt |
SMW TR asE SRt . X T T s iR 14,
AR AT . HETE S AR E BRI S INE R AR
212 A FTHRRE ., AREZHEA R BARR

TR FIR SRR U R e T S NI S
ATEIRHIEDR . Eo, RENERE . B < om ki TR]
e EThE . SISO ERTTIN TS PR IR



TRGITEHET - $£08% - £ 034 - 2026 £03 A

RS AR, SMW T, B> 12m BIE KA e abEl
W, WIZRAMFESRE, ZaEn et + W iEE
AL Hik, FEENE, SPTEZESY) . HighsE. &=
TR, WA HIRES — AL, BN, 2
INFISZAPTES,, PhanHh R ESEG | BRI + ZAETR R
B & TG O NS S AR i e o
213 AT, &4

E R EIEEDR VR £, TEils Sirad
ARG FHEM TS, B9, T, THISamIng, =]
Beir) 25 )M IR Ve P O 11032 S 1 AP wea WA e LA Sl
WESHE . HETREEARTRESE T, (BT, Bk
THHbARRS Al Hak, 1. TR ay ARy
Bro bban, SMW TiiAugda] i, sETERFIRMEIRA;
W NESHEIIHE ARG, (HEEAKAR RS, Ba%
ERFH Y,
2.2 XBEIZPEARSH
2.2.1 RATiE £ ¥

AP RRR R A RS L5, 54
R E SN A, FIFH 475 1 8 A0 BERR D DA 2
MLRIER, SmiEeiail AR e B aE
BT “BRa” ZiEYR, &R TGRSR G
Wt #kt . B, EPIEE - RAEET 12m, R
ERATHREREER ., mibESE, LERERE AZEDER
FEHI 0.5 ~ 1.2 6%, MAIEA 1 ~ 2m, fAES ~ 20°
HZERH 66 ~ d10HIAFM, WiE C20 EE £, EIEN
80 ~ 150mm,

222 MRS Z PR A

TR A S HEE AR, D EEFT AR AR, BEHR A E T
TEEBEEENT, AT s E B DR eE, ik —
SIS IR S i 2R R TR 2R
RGN TE, RERETE . #ifrRE SR,
LR E N EERE S AT 8k, BERSVBSIESZ DD, 1R
Bl BRSSP DNE M, SEE RSN
JET T DRI SIS B i, 12 HoR I LFien: L
HEHE—THZ 2 — @ 1R S N 0.5m —jiE T2 s —iE
oA BT BT AR S0y B S H i T SRR i
2 SR AR WA BB S e, #PaRIL
HEEEIURE, FACH S SRS,
223 T &S

b S R R AR AL TR B S R S A e S N AT TR B 1
B, BRIt K RET R B ANIEERC, 28
TEAR N ELIEACGIERIT, AT EEED BRI RS oM, =]
T TRESENAIH RSN, &R THEEERE R, %
i LR REIRR: (1) SREE L. HSUEn S EE RS
FEEEAME, ATERER. (2) BRPEE., XA
I ER R 4R R AT, HMERERFEAIS RS, (3) AU
THZ . R EI @SR B, S E s B,
(4) PEFFEME, ERNHEFEM T TR, R
PR ZHEM, (RIEERE . AR, (5) HNRE
T EEH . RS EES, (RIEREE DR se e S,
EHANTESE, PRI ESA A, 1N ESRROER
ZLAE L.

R MTEEENREAER

5% BeUs ) TH BARER
G Al o || PRI L, BRI, BRI
bl | b, e |2 SRS, ELBEIARRMIKIERE, EERTIACR.
e |3 PVEHEENE TS, TR AT, WO .
T 4 EBLERTEEEN (~15m) | KRR (i B ) K TR
. S TERE AT, SR SR IR, R BT L4,
i T |2 TP ERE SRR (L R, pH (, SR0%) | WiRMEESL.
S T | LT | PSRN, SEHS, ST R (1K <1500) , BHRMEEREES .
KTt | FOBRE, ETETIRIGR, RABREIAT, BRTEL T WA, BT
5. AKIREELB. MO, REREELTINS LT, SEEE, WRGIEE e i,
B DU A TR

2.2.4 SMW TLikAE

Z TR RAE=RRE RN A H BRI E &
Ptk B, A=RWrEaIER A S EJEmERE, R
WEHKIES , TEROES BRI E TR, R KfERE.
Hk, TEKTERIEERT, B % A%k H R ERs i AL
EALE, FiribuE e, TREEEFRTE, A%
R T 5 B R Rk L FR R T ™

ZRORRI St TN RT B, PRERR AR T ScaP it
MR AMEIRRE, BORESFIEENS. imH, SMW TiEfhAR

ARFI SRS L3R, &M TR < 15m ERgsH
Hlo TZHRRS THE A+ ELBEPYIA 22 AP AR, AR
G RRFLBR R A KRS, IR —E IR R
(a8

3 A TIERBISHT AN R AR FRER

3.1 TR
S DAE T O s R UM T Z B TR,
BEYUTZRE A 18.5m, SPHIZREAMMEE, JHKw

37



TRGITEHET - $£08% - £ 034 - 2026 £03 A

320m. TR TER B FAMEL . s+, BE
INAE, MRS H 3m. TREmIGEkE Y . EEbT4RIE
BERTHIERE | SEX RS, BhEs ey MRS AT
IR 12.5m, BB A%, SiEaEB.
FHOKE | BERS%,
3.2 TP HFRIEFESIEIT

WU Z R RAEG, RATERASFLEER + =
TN DRI SRR, EEREK . 12T =T
FN: ANMURESRBUE BRI DISEASTE, Rl i Ny
HEREIEE

PSRRI SECY: (1) 23, RAER Im i
FRFUBEEAE, fErFUCE 1.2m, A3 30m, S F C30 7R EEE . (2)
FHR 52, R4 b 152 ALk, B S HEER: B
—IEfETERL, B S E R AR S B &

PRI DEE(E R 250 ~ 350kN, {HifAH 15 ~ 20°
KEEN 25 ~ 30m, HEBIEAFRENIINAE . fE32E
S MU T —HE= B s hEmehE, TR IR KR, bt
BB T HEFTRRK, SR PR R DH /e ZoAn &
BZNESIESEAl
3.3 TREMEITM

B, PR TR R M R4 8.2mm,
INFE TR A 25mm. i T3 FEd, APiTHbEBRE Y
B RIS 5.0mm, % KOKSEALEE Y 3.8mm, ¥54%
HIZE 10mm B 22 G brvtE R o 230 N 0 (B 1 BUE 5 7 AE
10 ~ 15% Pofisk, MG ESIHZh &Pt Ha T
T, RSELEAT I I 70 ~ 85% VEEIN, FoRigiHAH,

Hk, REGIEZRSIERRRIIN A, EE THEE R
YRR FERE T TRE T, i EARERR . WEE 2.

R 2 MERZIPE R NI A

TR g YL R
e ST I SR SSRGS | BT " D RE AR B2k B (4>
() “Wiede” Eifo B X, KIS ) BIPRT,
i e \ UL (RS + SR NERERD ) o SRR HINA R R
i3 AR RIS H S : R
HeARbE FASHISTORINEIE W AR | 0o
S | T PRGN SE, Rty | IEAPURS LRI, SRR, SOy LTt P, ol
SRS i TR ETE AR, RO X BRI T A SR AR TE = .
4 B5iE %
\ . - . » (] %), + KRB TEE TR s AR ). gk
AFFFME AT S, TR ST, W TR b "

BESAPHOR IR N 7 AT IS, BRI S2IP TR
TE BT TS . RAE st e, B A ARt
a1, Bhfr AR, JEHBD TR IR

S

38

$7,2023,32(23):118-120.

[2] @T50 s, A TR e TR By sC s AR5t [J]. s 4e
1314,2022,(10):137-138.

[B] LDirTF. LRGN TR Tl 2 R a8 [I1.04)117K
12,2022,(05):146-147.



THRIEITEET - % 08% - 5 03 1 - 2026 £ 03 A DOT: https://doi.org/10.12349/edc.v8i3.9826

Discussion on the Construction and Application of
Engineering Cost Index System Based on Big Data

Jingfeng Dai
Yunnan Jiantou No.2 Installation Engineering Co., Ltd., Kunming, Yunnan, 650033, China

Abstract

Against the backdrop of accelerated digital transformation in the construction industry, traditional project cost indicator systems
have become inadequate for refined engineering management due to limitations in data sources, delayed updates, and insufficient
accuracy. This study leverages big data technology to address these challenges by integrating the characteristics of full lifecycle
project cost management. It systematically identifies core dimensions and data sources for cost indicators, establishing a three-
dimensional framework comprising basic indicators, process indicators, and benefit indicators. The research designs a comprehensive
implementation pathway encompassing “data collection-processing-modeling-application-optimization” and validates the system’s
feasibility through practical case studies. The findings demonstrate that this framework enables dynamic integration and precise
analysis of cost data, significantly enhancing efficiency in cost forecasting, process control, and investment evaluation. It provides
scientific support for digital cost management in engineering projects and holds substantial practical value for advancing cost
management upgrades in the construction industry.

Keywords
Big data; Project cost; Index system; Digital management; Cost control
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Optimization and Innovation of High-Rise Building Design
Strategies Under the Concept of Green Architecture

Xingshun Fei
Shandong Provincial Transportation Planning and Design Institute Group Co., Ltd., Jinan, Shandong, 250001, China

Abstract

Against the backdrop of global efforts to address climate change and promote sustainable development, the green transformation of
high-rise buildings is of paramount importance. This paper systematically explores a strategic framework for the deep integration
of green building concepts with high-rise architectural design. It analyzes the enhancement strategies for key approaches, including
energy strategies, resource strategies, environmental space strategies, and operational management and maintenance strategies in
high-rise buildings. Additionally, it offers perspectives on the development direction of digital technologies, the application trends of
new materials, and integrated systems. The study aims to establish a green design framework for high-rise buildings that transitions
from passive adaptation to active creation, providing theoretical references and practical guidance for achieving a balance between
environmental, social, and economic benefits in practice.

Keywords
Green building; High-rise buildings; Design strategies; Optimization;Innovation
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Common Fault Diagnosis and Maintenance Technology of
Logging Auxiliary Short Sections

Hongqi Liu Changqing Huo Qiuli Zhao Fanyu Meng Zhenxing Li

Tanggu Operation Company Oil Technology Division, CNOOC Oilfield Services Co., Ltd., Baoding, Hebei, 300450,
China

Abstract

Cable logging auxiliary short sections (such as flexible short sections, tension short sections, and anti-rotation short sections) are
important connection and functional adjustment units in downhole cable logging instrument strings. Their reliability is crucial to
the quality of data acquisition and construction efficiency in cable logging operations with large cable runs. Based on the on-site
fault statistics of auxiliary short sections for cable logging with large cable runs in a certain oilfield in 2024, this paper summarizes
the diagnostic logic and maintenance technology paths for four typical faults: mechanical fatigue failure, load signal transmission
anomalies, mechanical seal degradation, and environmental adaptability decline. For bending fatigue faults in flexible short sections,
methods such as bending stiffness testing and fatigue crack detection are used; for sensor anomalies in tension short sections,
dynamic load calibration and signal response verification methods are employed; for mechanical seal failure judgment, helium
mass spectrometry leak detection and pressure decay curve fitting methods are applied; and for environmental adaptability fault
reproduction, a high-temperature and high-pressure cyclic test platform is used for condition simulation. In terms of maintenance
processes, mechanical structure repairs follow relevant industry standards; tension sensor calibration adopts a multi-point linear
fitting compensation algorithm; high-pressure seal repairs use a metal-elastomer composite seal structure; and system testing includes
three reliability verification indicators: bending performance, signal transmission, and vibration impact.

Keywords
Cable Logging with Large Cable Runs; Auxiliary Short Section; Fault Diagnosis; Flexible Short Section
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Reflections on the Application of Pressure Test Technology for
Water Supply and Drainage Pipes in Municipal Engineering

Ye Chen
Jinshan Environmental Protection Group Co., Ltd., Hangzhou, Zhejiang, 311000, China

Abstract

Reasonable application of pressure testing technology during the construction of water supply and drainage pipelines in municipal
engineering can timely identify defects and deficiencies in pipeline construction and make corrections, thereby ensuring the
construction quality of water supply and drainage pipelines and the operational reliability after they are put into use. It can effectively
avoid corresponding problems such as leakage, pipe burst and water pollution. The rational application of pressure testing technology
can be realized through the implementation of preparatory work before pressure testing, layout of pressure testing system and medium
filling, pressure application and graded pressure control, leakage observation and quality judgment in pressure testing. By giving
full play to the inspection function of pressure testing technology, construction problems can be detected in a timely manner, so as to
ensure the construction quality and subsequent operational safety of water supply and drainage pipelines in municipal engineering.

Keywords
Municipal Engineering; Water Supply and Drainage Pipelines; Pressure Testing Technology; Key Technical Points
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Research on Pipe Material Selection and Quality Control
Measures in the Construction of Municipal Water Supply
and Drainage Engineering

Tang Li
Jinshan Environmental Protection Group Co., Ltd., Hangzhou, Zhejiang, 311000, China

Abstract

The selection of pipe materials during the construction of municipal water supply and drainage projects exerts a crucial impact on
the operational stability and reliability of such projects after they are put into use. Therefore, it is essential to clarify the key points of
pipe material selection and strengthen quality control. Construction teams should adhere to the principles of adaptability, economy
and environmental protection, determine the pipe material selection methods in light of different municipal engineering scenarios,
and implement quality control through incoming material control, construction process control, finished product protection as well as
post-construction maintenance and management. In this way, the overall construction quality of municipal water supply and drainage
projects can be improved, which provides a solid guarantee for residents’ daily life, the operation of industrial production and the
sustainable development of the ecological environment.

Keywords
Municipal engineering; Water supply and drainage construction; Pipe material selection; Quality control
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Discussion on the integrated construction technology of pile
foundation and slope treatment in foundation pit engineering

Wenkang Xue
Middling Coal Jiangnan Construction Development Group Co., Ltd., Meizhou, Guangdong, 514000, China

Abstract

In foundation pit engineering, pile foundation and slope treatment are crucial components for ensuring the quality of foundation pit
engineering and reducing subsidence in the surrounding environment. Traditional separate construction processes involve complex
procedures, time and labor consumption, and inadequate coordination, which can easily lead to accidents such as foundation pit
instability and slope collapse. Based on actual foundation pit engineering projects, this article explores the main advantages of
integrated construction of pile foundation and slope treatment, discusses the technical difficulties, process arrangement, and quality
control methods of integrated construction, and proposes solutions to some difficulties encountered during construction. It provides
reference experience and technical support for rapid, efficient, and low-cost construction of foundation pit engineering, which is
conducive to improving the technical standards for foundation pit construction.

Keywords
Foundation pit engineering; Pile foundation; Slope treatment; Integrated construction; Construction technology; Quality control
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Research on Construction Technology and Quality Control
Measures of Direct Burial of Municipal Thermal Pipeline

Pu Ge
Tengzhou Thermal Power Co., Ltd., Zaozhuang, Shandong, 277500, China

Abstract

Direct burial installation of municipal heating pipelines has become a key deployment method in modern urban heating systems,
owing to its cost-effectiveness, significant energy efficiency, and durability. To address common challenges during direct burial
installation—including pipeline leakage, heat loss, and structural deformation—the paper systematically reviews the installation
techniques and proposes comprehensive construction control measures based on practical engineering experience. Key quality
control measures are summarized across critical phases such as material selection, trench excavation, insulation and anti-corrosion
construction, and trench backfilling and compaction. These measures effectively enhance pipeline operational safety and longevity.
The research holds significant implications for improving construction quality of municipal heating networks and reducing long-term
maintenance costs.

Keywords
Municipal heating pipeline; Direct burial installation; Construction technology; Quality control measures; Operational safety;
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Application Research of Multi-energy Complementary
Distributed Heating in the Upgrading of Central Heating
System

Peng Zhou
Beijing Ruihong Kaicheng Technology Co., Ltd., Beijing, 100070, China

Abstract

Aiming at the drawbacks of the traditional central heating system, such as high return water temperature and low heat utilization rate
of the primary network, hydraulic imbalance, uneven heating, serious water loss, high system resistance and extensive regulation of
the secondary network, this paper proposes an upgrading scheme of multi-energy complementary distributed heating system. The
large temperature difference operation of 90°C/25°C for the primary network is realized through the coupling of heat exchanger
and heat pump. An intelligent temperature control model is constructed based on outdoor temperature and historical heating data to
optimize the hydraulic balance and pipeline resistance of the secondary network. Engineering examples show that on the premise
of no transformation of the original primary pipe network, the heat load delivered by the pipe network is increased by 62.5%, the
heating building area can be expanded by 38%, the water loss rate of the secondary network is reduced from 4.2% to 0.9%, the total
system resistance is reduced by 28%, and the energy consumption of circulating pumps is reduced by 32%. The scheme achieves
the synchronous improvement of energy saving and consumption reduction, load expansion and heating experience, and provides an
effective technical path for the transformation and upgrading of urban central heating systems under the dual carbon goal.

Keywords
Multi-energy complementarity; Distributed heating; Large temperature difference heat transfer; Hydraulic balance; Energy saving and
consumption reduction; Heating capacity expansion
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Construction difficulties and treatment techniques of static
pressed pipe piles in soft soil areas

Zhi Luo
Middling Coal Jiangnan Construction Development Group Co., Ltd., Guangzhou, Guangdong 510000, China

Abstract

The construction of static-pressed pipe piles in soft soil zones presents several challenges, such as pile inclination, deviation,
severe soil compaction, excessive or insufficient pile-sinking resistance, and the impact of excess pore water pressure. Based on the
characteristics of soft soil, this paper discusses the technical difficulties encountered during the construction of static-pressed pipe
piles and proposes corresponding solutions in three aspects: preparation before construction, management during construction, and
reinforcement after construction. By reasonably arranging the construction sequence, controlling the pile-sinking speed, ensuring
proper drainage, and using the re-pressing method, the problems of static-pressed pipe pile construction in soft soil zones can be
effectively addressed. The research results of this paper provide certain reference significance for the construction of pipe pile
foundations in soft soil zones.

Keywords
Soft soil foundation; Static pressure pipe pile; Construction difficulties; Soil squeezing effect; Technical processing
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Green Maintenance Technology Path and Practice of Highway
Engineering under the Dual Carbon Goals

Fuyan Ma
Yunnan Huayi Road & Bridge Technology Engineering Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

Against the backdrop of the comprehensive implementation of the dual carbon strategy, carbon emission reduction in transportation
infrastructure has become a critical development task. The highway maintenance sector faces prominent carbon emission issues
arising from material usage and energy consumption. The high-carbon characteristics and ecological shortcomings of traditional
maintenance models have become increasingly evident, making the green transformation of this industry both urgent and essential.
This study focuses on green maintenance in highway engineering, establishing a multi-dimensional green maintenance technology
framework. Through validation in typical engineering scenarios, it demonstrates the practical emission reduction effectiveness and
engineering value of the applied technologies. The research identifies key optimization directions for emission reduction, including
low-carbon materials, energy-efficient construction, and intelligent management. These findings provide actionable technical
pathways and practical references for the low-carbon transition of the highway maintenance industry under dual carbon goals.

Keywords
Dual Carbon Goals; Highway Engineering; Green Maintenance
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Research on Construction Protection Technology and
Practice of High Slope in Mountainous Water Conservancy
Projects

Hongcheng Li

Comprehensive Guarantee and Technical Service Center of Lijiao Town, Binchuan County, Dali, Yunnan, 681600, China

Abstract

The construction of high slopes in mountainous water conservancy projects is confronted with multiple technical challenges such as
complex and variable geological conditions, significant excavation disturbance effects, and the coupling of water environment and
mechanical loads. Safety risk control during the construction period has become a key issue restricting the project’s progress. Based
on rock mass mechanics theory, this paper systematically reveals the evolution mechanism of instability risks during the construction
period of high slopes, and focuses on analyzing the influence laws of structural plane control effects, mechanical responses to
excavation unloading, and hydraulic coupling on slope stability. The research results show that the construction protection of high
slopes needs to achieve dynamic adaptation of rock mass mechanical properties, on-site construction techniques, and monitoring
feedback information, and establish a full closed-loop control mode of real-time perception, intelligent analysis, scientific decision-
making, and precise control. The research findings can provide theoretical basis and technical reference for the safety guarantee of
high slope construction in mountainous water conservancy projects.

Keywords

mountainous area water conservancy project; high slope; construction protection
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Research on Key Construction Technologies for the Aerospace
Science and Technology City Super Complex Project

Lili Zhu
Shanghai Construction Engineering Group Co., Ltd., Shanghai, 200080, China

Abstract

The Aerospace Science and Technology City Super Complex Project is characterized by its massive scale, complex functions,
diverse structural forms, and constrained construction environments. Its implementation involves multiple key technologies including
deep foundation pit engineering, super high-rise prefabricated structures, large-span steel structure corridors, and complex curtain
wall systems. Focusing on core technical challenges during project execution, this study systematically analyzes multi-disciplinary
collaborative construction, foundation pit safety control in complex environments, high-altitude operations for prefabricated
structures, installation precision control of large-span structures, and integrated application of BIM technology. Based on these
findings, a construction technology system and management methodology tailored for mega-scale complex projects has been
developed, providing technical references and practical pathways for similar engineering endeavors. Research demonstrates that the
adoption of digital management tools and precision construction techniques can significantly enhance construction efficiency and
quality control, reduce safety risks, and achieve efficient, sustainable development in engineering projects.

Keywords
aerospace science and technology city; super complex; critical construction technologies; prefabricated structures; bim technology;
foundation pit engineering
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Optimization of Construction Technology for Geological
Disaster Prevention and Control in Tailings Dams

Zituan Zhao
Wuhan Sinomach Geotechnical Engineering Co., Ltd., Wuhan, Hubei, 430032, China

Abstract

Under the construction context of green mines and extreme weather, tailing dams have structural deficiencies in terms of dam stability,
seepage control, and monitoring response. This paper, with the main thread of stability control during the construction period, seepage
path interruption, and the closed-loop of monitoring and early warning, proposes an integrated optimization path of polymer-modified
soil and thin-layer fast-cycle compaction, pre-stressed anchoring and counter-pressure soil to enhance shear strength, composite
geomembrane and continuous blind ditches to reconstruct seepage channels, and multi-source sensing and edge computing-driven
linkage threshold system. Taking a certain tailing dam as an example, after implementation, the stability safety factor of the dam body
increased from 1.15 to 1.35, the seepage velocity decreased from 0.20 to 0.05 meters per day, the early warning response time was
shortened from 30 minutes to 5 minutes, and the comprehensive cost decreased by 12%, the risk occurrence rate decreased by 80%,
and the seepage pollution index decreased by 60%. The results show that this integrated optimization path can achieve the synergy of
risk forward control and cost reduction and efficiency improvement under the condition of limited rainy season window.

Keywords
tailings pond; dam body stability; seepage control; monitoring and early warning; extreme weather
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