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Discussion on the Operation Optimization Strategy of
Railway Catenary Maintenance Vehicles

Zhengqing Tian
Hohhot Power Supply Section, China Railway Hohhot Bureau Group Co., Ltd., Hohhot, Inner Mongolia, 010000, China

Abstract

With the continuous improvement of China’s railway network and the increase in operational speeds, the catenary, as a core power
supply facility, directly affects railway transportation safety through its operation and maintenance. The stable operation of the
catenary is a key prerequisite for smooth railway transportation, and work vehicles, as the core carriers for maintenance, have their
operational quality directly influencing maintenance effectiveness. In recent years, with the rapid development of China’s railway
industry, there have been higher requirements for the safety, efficiency, and economy of work vehicle operations. However, the
existing operational system has many pressing issues that need to be addressed, becoming a bottleneck for improving maintenance
standards. This paper focuses on the practical challenges in work vehicle operations, systematically reviews multidimensional core
problems, and proposes a series of targeted optimization strategies, aiming to provide theoretical and practical support for enhancing
the efficiency of work vehicle operations and strengthening the safety of railway transportation.

Keywords
Railway; Catenary; Maintenance vehicle
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Structural Analysis and Application of BFCF Type Tread
Brake Unit

Xingli Ding Xuefeng Fu
CRRC Datong Electric Locomotive Co., Ltd., Datong, Shanxi, 037000, China

Abstract

This paper conducts an in-depth study on the BFCF type tread brake unit, a core component produced by Datong Electric Locomotive
Co., Ltd. for the Harmony 2 type electric locomotive. This unit integrates three main functions: common braking, automatic brake
shoe gap adjustment and spring parking braking. It has significant advantages such as compact structure, reliable performance and
small space occupation. This article introduces the precise mechanical composition of the braking unit, the dynamic process of wedge
force amplification, the adjustment logic of the lead screw nut pair, and the parking braking principle with the X-valve protection

mechanism, clarifying its key role in the safety guarantee system of modern heavy-duty locomotives.

Keywords

BFCF-type tread brake unit; Service brake; Parking brake; X valve
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Study on the Location of the Terminal Station of the Railway
End LineScheme

Qiaoliang He

China Railway Second Survey and Design Institute Engineering Group Co.,Ltd., Nanning, Guangxi, 530022, China
Abstract

This paper examines the Pingxiang-bound terminal line project of the Nanning-Pingxiang Railway as a case study. Through
comprehensive multi-scheme evaluation, it identifies a mutually acceptable station location. Drawing on design experience, the study
emphasizes conducting thorough feasibility studies for all potential options, avoiding premature abandonment of proposals, and fully

incorporating stakeholder feedback. For terminal lines with future expansion needs, the research should extend to the next interval
level in feasibility studies. The findings should be integrated into territorial spatial planning for regulatory purposes.

Keywords
End line; Railway; Station layout; Route selection
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Key Points in Municipal Engineering Budget Review and
Cost Compliance Control Research

Daxin Wang
Liaoning Transportation Planning and Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract

The review of municipal engineering estimates and budgets serves as a critical mechanism to ensure rational allocation of
construction funds and maximize project investment returns. With the expansion of urban infrastructure and diversification of
investment entities, cost management has evolved from static control to comprehensive, dynamic supervision. This review process
not only verifies quantities, quotas, material prices, and cost standards, but also requires multidimensional oversight in compliance,
rationality, and economic viability. Starting from practical needs in municipal engineering budget preparation and review, this paper
systematically analyzes common issues and risk points in the review process, while exploring the roles of cost control, contract
management, and information technology applications. By establishing a management system featuring “standardized review—
dynamic supervision—end-to-end control,” it enhances cost compliance and financial transparency, enabling scientific and refined
investment decision-making in municipal projects. These insights provide actionable references and practical pathways for the
industry’s high-quality development.

Keywords

Municipal engineering; Budget review; Cost control; Compliance management; Full-process cost management

M T EGRERZXBESSENSAIEEHTR
ERE
T AR A IRTHEAR, FE - 107 YEFE 110000

m =

T LA F AR AR A e SRR R 5 TARHT AR I R KA R AR ALEE 0 5 K 5 T 24K
S, TRENETREZHGHEEH LI, HERBETHLT. MAFFER G AILEE, 0, NGS5 A
RS E, REESAL, SRBEAZFRAR KIS EFIetE, ATNT L TR0 H) 5 F 489 KR E R B,
RGAT S IR AT ILEAL R &, RITRAES ., &R FEZAE GBS AT IR PHER, B
T RERTE B SNEET AT RESRT EEAR, BN ESLE TN ENE, FRTRIARLT R R
WS HmL, HITLHRELRRBSE 5 RRIE,

ES a0

TEIAL; MIMAFAL; s, SNEE; cdRBNETE

135 SRR, TRk, ERMSE (BRHRAG) (T
TR AT e B gy TESOVEREIARGL) Ciih TRRTIRL R ) S, X

ETQ%%E*%* ﬁé%ﬁg% E/_@I%Eﬂ_& i%fﬁ%f$7kyﬁ i%{ﬁ%%ﬂ%%*zﬁ@%%ﬁ%%gﬁzo Kﬁjﬁﬂiﬁﬁiﬁ\t}%@i&

DT R IR, A, AR TR, Bk o (CIEA.

WL OEEH TR . HAOEIE SECRIRESEER, 2 I TR AR S S e A

,D_l:/ 3 =S '”‘”‘"‘\’Z HE H“\H\ %/ﬁ\\\ = =\ A —Y

TR TR W0 | g i SRS

P DR I, R W R SRE T 2200, S TIEL, T

PRSI SCHRIETRS | PRI SIEIER S ALER). HROEI

L EBRPUASREIN SRR, IR RN,

(EEEN] IXE (1986—) , 5, DERBINT  somppramivsueatiit. HETRIBIEH AR

A AR, BRI, METREREHR,

12



AHZESEIL - FE05% - %015 - 2026 F 02 A

THRRIRIE . 16 TiENfe T EREo M —EIREE, &
PR SRS TR E A . ERHEATIE b, fs
REZR AR SR N S5E PTG S 55,
2.2 M IRREMINE 2145 3 HEFE

T TARMEEERS . R, HEK. ok, IS Z A
T25, BALAE Y., TREFERSHETINEE J5EHE .
TEPUA A A RS TN HO SRR 22 57 . MR T sh M s 3s sh
R RHE . Ihoh, B TREL RS EESLiE S
JRRs, ORISR ST E, FAR
MYFEET eSS e, i TRREeTERE
N, LIS S B EAZARGS & S LH
2.3 MME HEIZAE LR R EEH R NE

R T VERIRRAS Y R S A Iy TR
R, ATAIEETIEGENRE . §E T B R
MEMME R SRR, MR e BT 4R, iR
B, RRERINETUE B R R T B TR o e 2 s HITE 5%
PAN, HIRTHE S R 20% LA F. [Al, seEm e
RARBE S RN EHNE, B OEAUS SHETX
R, AEERFATSHE T R0t A BB EN I,
SMMEHEZNXEI T EEHES
3.1 TiREFZAIBERE T

TR B T B T AT A SRR R, Hvfs
W E B SN AR SIS §
BN PERS AR AT AR | i LAY N  CRE R )
BIERITEDRE, W RS ARSI, HEg
THET, RIESRE T THE SR B E SRR
FROEENAR, BRI SE T RESRESIE; £
KSR TR, RAZEEE, R, B0 NWE
FASAIECE, WEdn AR . SR BIM (55 B )
FORRLBATEARSHE TS T E e, So8l TR
SHERIVSIRERY, ARCRRA TIHERS, B &t
g SR 4L, B s S hE
WOHT, P BEREESEERES TR, ANt
Rl SR .
3.2 EHENERENSEHIT

RSB bR TR TR S AR B, H
EHEPITEIER A TN IS IIES AT, SRR
h, RIS EATE PRSI T EICRIEE, 951 E
MR EEIE LA . B LR TR T N ARSI
WEHEERME TMEHRRER, SEFEES, YLETI
YRS ST TAIE . BRARNESHET TZ., #
JREAE MRS, WHER R TRl R, A T35
B2 O iR R 5 15 05 B & A AN R TR E)
E, FHESTHTE—5. B bR B R A e
R RS, AIARORD EHMWIER IR . THREHTE

HUETRIEL, ARSI ZOWIERIATEE, AN
BrEY AR SR B R AR
3.3 MBI S 3R BB B SR A%

MRS R M T B TARE N AR S B 3R, HLpl
AR SENAE o BOAZ A CUN BARORTERA . AT TR
EM MRS EEM RN ARSI FIAHDTENEE
WS IEIE &, AISERRBUA BT, St
FOREIEIRT L SN FERER . 0 TR e Bk 20% DL
SIHE , REESRIE T RO RIS R . R iR
ER, WhAREURESLAE . B s, Kbk
IMEIRES & RN, REBLETTIZR AN SR S
1k, #REMMRERR. RAEERMAHETE, nJHzHHER
s AEahtasy, ARSI TR, B TRt
REEIRIE . ZhAREHURIE,, ORI T &N sz
R EAEHER, s e T B TR AR R RIE T SR

s

4 HEFRE HZ R E L a5 XU B
41 T B IE R I 5

T CAEIH MO S R T B B s s )
ROt . BT RO TR E R AR SR et Sk
Faeds, mZMEFT T ERRALZIR, FERFETHI B
WS e E REE B . IBTHEE AR . Sz TREERZA
MEHEU L, BRI EEERE . AsGEX—R]
WA, WAERTIYES | A REE s iaiLE], ST AL
T HIEE, BIERBRAE A BT BRI AR aR 1, &t
BT SEN TRIMN A S5 75 Rk S0E TR, X
RNRBARBE LM TLFES T, e “MRe—A” &7
e, BB, R E SRR R
RS IERES, SCEMIE S Ehs i AOR s, SeEiiFRA,
BB B D 1% PR E R 2, PTATE 112929 3% ME
TR, X s iisslias 2.
42 TEZIESHEEFRZNKE R

M TR R i TERRE 42, B2 e,
Iy B N IEN R 508 4 RGN EE R ERTT o B9 e TRl
BHZSIERI Y RASE YO . R TR R EE 2RI, S5
TIEEIATHES . APHEICESRR, SN S o
AERRE. FAEFSITTEEEE. & RVERNZ
iE, ARSI B S A AR S ([ B AZ R A o HEA TR,
FEAESIE H &SGR, FRKHESE RIS A
REF DRI 5Bk, R aREEnE NS SE
SEEEENS, TESSERREIEL, N SRR 3R
TEE TRREER, WPIAEHN . RN R RS0
TRGER, MRS ELEr T RN, B E AN
TGS XS nALE], 8BS B EPFIE N R TR X
Fex, 4efr TRRFR PRI A IE S5

13



AHZESEIL - FE05% - %015 - 2026 F 02 A

A3 EMEHEZESUKERE

W RITFER A T BRI B L RIS I B AZ A (R AR o AR S
AT, EEMEERIR, HRATRKBEwRERE. £
SN EIEISELR S B RIATIBTY, (5 B Es
JG EERAIGIA , ML SOERT TRMSIEE N2
NIRRT, MITEEENERERP S, Baik
thy MEL. YEE. IR ITEE, SCPTREE SEAL
¥. BIM (EHiEEEE) 5 GIS (MIREE RS ) HAW
pie, RSBl TAERR SRS =4 n I, Rl
BANRAKBS A S . N TS R ES N T
AR EENER, R R T S S
WiES, AJSRBUEREIE S NRR EEET mmiEdE
RIRSE, NMUREHEZEHE SR, B FIH &
T ST SRR EMREIEA, MR LERTHE
RIS

5 MM & MBI R RIOE 5LEREKE
5.1 B &P RENSMEENH

Ml TREENGMERE—IASME. s tned
PR, MEZEHHZI, %t ELER TERESEN
Bro AT BT AHIRI F SRR B ekl s RS T,
BRI E AR SE L AR AT . BB S TR AR
B, MR RSE T EE R RS, MBI )
TEbre e LR B AR E TR SIS T, i s
R 1A G AR SIS R R . IR TR B SCi s 5
EREGUITE, MEhMRETIRED T SR, Rk
HRste DL SR —Eh Esh— R R =
TRAHIERY, RTSCEL MR B 28 S e T 10 2 R s
2o THXN THBOFREIE, N5 AR =TSN AL
i, DO EARE . Maakis FRR, =I5 e
BN SBEHE. adBEEiaiikRmEyz, mEE
BT PV E M SR A “ShE s s,
5.2 sELIE M HIZHEMIKIE S REEH

SN FEAZIE RIS AT 2 ENERER STHER A
. (il CEOMR B0 ) (RS TREEIMEERIE ) F
BRI, SN ERZ AL M TS O TARINTR S AR LE B Y
HAEWIE S O TEMARIEARR L D . R PRI e
MR SR HIRE, Btk TREEA. SRR aE
BRI RS R r AR R . N T RS
EMUTA, WREIR TR . Ak, BESCR el G
bk, DNRIEIBSUFMAGIE EEAR, Bk “Ein]
&L SRR A E DL SRR S TR,
MUREIREEN R RS AED, EREEES ST

14

(REVEHRE, WUDITECT FAEERG, [Fl, RE T
RRAZHEIE, K mEE MRS A AT ETEE, MR
THSEBL “DUIEREE . DISTiRE” BE R EFR.
5.3 ERUKRARESMEZPHIN A

WEE (S B, ENhaMERE P ILAE T
LR BL. EEIREIE S N TR, HAR
LB IS EMSE IS 24,
IR BUE SIBENEREIATT, SR ST S E 5.
FET DX PEROR IS0 S E B ARG r] A 24055 LRSI,
HRETR ., 5, SRS e RNE . BIM (&
FEREA) 5 GIS (WHEERASL) MEE, AENHEM
SRR =AEn ISRy, RISl TRER HEHREL, BA)
T SERIRANE . I EESREEIREORIINH,
BRIERRIRES SR LS IR, @ikt TS
HEATTRE R, M ERER B E SR 2 . MPEEAGY
SR, FAZA S AT HEUE R XS SO FAE R TR
RiEfE AR SR, (S EEBORIEREN A, MY
T TSN BB S, WABOER1se 4
T, EERRINE TR TR A D IBORSHE.

6 &iE

B TR A% 2 (R TSR SSRGS
FUGE RO E A TSRS R MMM I sl S
RINEAR L, (BRI S B O O eSS S
Ko BB SEEFEALHIE . SRGEHP T SHE RS
FE, e 2EENENEHIEEIE A FREH,
RREER LSRG SRR R E . fRa R e S0,
FEAYR T RS RIS UL AT AT R IR, Aok, RaE—
BRI BIM 5 RERE SN SR R G R, TR %L
TR RS O E AR, SEIM SRS AL 1A SRR
W WORRED, fEshie CRESE IR L. &R ts
(==l ik
5% 3k
(1] SRJELL. T R e A i UL IR i FE A 0] R R

14,2024,(10):61-63.

[2] ZEAA] T B T AR & Ol A 7 8 ) IR R S sl i o (0] =
£2.2021,(07):174-176.
[3] sk A nsE T TAR S O AP T i IS )] AR

PR 2016,(05):94-95.

[4] IR AT T A R SIS e A% 2 8 1 ) [ N HL b 3 5

(7.7 R ,2010,(03):137-138
[5] BV B EAHEK TR E FR RS I o 0] B0

Ej1#,2025,(02):40-42.



AHTESEIE - F05% - F01H 2026402 H  DOLI: https://doi.org/10.12349/ptc.v5i1.9560

Selection of Repairable Maintenance Technology and Long-
term Service Performance Monitoring for Bridge Bearing
of Highway

Jianhui An
Xinjiang Jiaotou Maintenance Group Co., Ltd., Wulumuqi, Xinjiang, 830000, China

Abstract

As pivotal components in highway bridge structures, bearings serve as critical connectors between upper and lower elements, with
their performance directly determining load coordination and operational safety. During prolonged service, bearings are susceptible
to performance degradation and structural damage caused by vehicle loads, thermal deformation, material aging, and environmental
erosion, leading to abnormal beam stress and restricted expansion/contraction. This study establishes a systematic repairable
maintenance framework through a closed-loop approach encompassing “fault identification—performance evaluation—technical
selection—monitoring feedback.” The system incorporates multiple techniques including elastic bearing replacement, polyurethane
grouting repair, sliding plate interface renewal, and rubber composite layer replacement. Integrated with IoT monitoring technology,
it enables real-time detection of bearing strain, temperature, and displacement. Engineering validation demonstrates that this
system significantly extends bearing lifespan, enhances bridge safety and durability, and provides scientific evidence and practical
demonstration for highway bridge maintenance.

Keywords

Bridge bearings; Damage repair; Maintenance technology; Performance monitoring; Long-term service
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Research on the Application of Commercial Cryptography
in Cloud Environments

Yu Liu' Jun Dong’® Peng Zhang’ Xiaoning Hu’ Zhe Hao*

1.China Railway Information Technology Group Co., Ltd., Beijing, 100044, China
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Abstract

Cryptography is the core technology and fundamental support for safeguarding network and information security, as well as the
most effective, reliable, and economical core technical means to maintain network and information security. Therefore, aiming at the
characteristics of scenario applications in cloud environments (abbreviated as: on the cloud), how to correctly and effectively apply
commercial cryptography technology to solve network and information security problems is the key focus of this research. In view of
this, this paper elaborates on the application characteristics and facing problems of commercial cryptography on the cloud, clarifies
the universal needs of commercial cryptography application in on-cloud scenarios, constructs a commercial cryptography application
service support system on the cloud, and demonstrates its exemplary value combined with application practices. The research results
can provide theoretical guidance and practical reference for the systematic promotion of the implementation and application of
commercial cryptography in the railway industry .

Keywords
Cloud-based; Cloud Password; Commercial Cryptography; Password Resource Pool; Application Service Support Platform.
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Environmental Impact Assessment and Sustainability of
Regional Comprehensive Transportation Planning

Chungang Sun
Qinghai Provincial Transportation Planning and Design Institute Co., Ltd., Xining, Qinghai, 810000, China

Abstract

Regional integrated transportation planning plays a pivotal role in guiding spatial development and industrial layout, with its
profound environmental impacts and inherent sustainability increasingly becoming central considerations in decision-making. This
study systematically examines the value, evaluation framework, and research strategies of incorporating sustainability principles
into Environmental Impact Assessment (EIA) within regional transportation planning. Integrating environmental and sustainability
factors into the planning process holds irreplaceable strategic value in mitigating ecological risks, optimizing resource allocation,
and facilitating low-carbon transition. The research establishes an evaluation pathway encompassing multi-scale environmental
impact identification, comprehensive indicator system development, and dynamic monitoring with feedback mechanisms. By
adopting multidisciplinary integration, full-process coordination, and technological innovation as core approaches, this study aims to
provide theoretical references and practical guidance for enhancing the ecological benefits and long-term sustainability of regional
transportation planning.

Keywords
Regional Integrated Transport Planning; Environmental Impact Assessment; Sustainability; Ecological Effects; Planning Integration
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Research on Multi-Safety-Level Intelligent iRIOM

Ning Zhou' Xisheng Xia' Hongjie Liu’ Chunyu Zhang'

1. MetaBox Technology Co., Ltd., Beijing, 100070, China
2. Beijing Jiaotong University, Beijing, 100044, China

Abstract

This paper addresses the issues such as equipment redundancy, space occupation, and high cost caused by the separate deployment
of train network control equipment and signal system acquisition units in the electronic and electrical systems of rail transit vehicles.
It proposes an intelligent acquisition system iRIOM for vehicle TCMS and signal integration. This scheme is based on a unified
hardware platform, integrates the SIL2 network control acquisition and the SIL4 signal safety acquisition capabilities, and focuses
on the goals of “high real-time, strong isolation, certified security, and operability”. It covers the hardware architecture, software
architecture, task scheduling architecture, and security mechanism design. The aim of this paper is to achieve resource integration and
cost optimization throughout the entire lifecycle without lowering the SIL4 safety standard. It provides an overall solution that can be
implemented in engineering for the safe integration of vehicle TCMS and signal systems.

Keywords
iRIOM; Multi-safety levels; Safety isolation; Real-time performance; Redundancy and fault tolerance
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Research on Optimization of Highway Construction Organization
and Coordinated Control of Project Schedule

Jiayin Tan
Chongqing Beixin Rongjian Construction Engineering Co., Ltd., Chongqing 400000

Abstract

Highway engineering projects are characterized by long construction periods,complex processes,and intensive resource inputs.
The level of coordination between construction organization and project schedule directly affects construction performance
and investment control outcomes.Focusing on practical issues in highway construction,such as inappropriate organizational
configuration,insufficient process continuity,and delayed responses in schedule control,this paper systematically analyzes the internal
logical relationship between construction organization optimization and coordinated schedule control.From the perspectives of
organizational structure,resource allocation,construction processes,and dynamic management,the study explores the supporting
mechanisms through which construction organization optimization facilitates the achievement of schedule objectives,as well as the
reverse constraints imposed by schedule control on organizational adjustment.The research provides theoretical support and practical
references for improving overall construction efficiency,shortening construction periods,and reducing schedule risks in highway
engineering projects.

Keywords

Highway engineering; Construction organization optimization; Project schedule control; Coordinated management; Construction
management mode
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Exploring safety issues and countermeasures of vehicles in
oilfield transportation management

Wentong Liu
PetroChina Kunlun Logistics Co., Ltd. Huabei Oilfield Transportation Branch, Langfang, Hebei, 065000, China

Abstract

Vehicle transportation is a core support link in oilfield production operations, and safety management has a direct impact on personnel
safety, property security, oilfield production continuity, and corporate economic benefits. Currently, issues such as weak vehicle
condition control, low personnel proficiency, poor road condition adaptability, and imperfect supervision mechanisms have emerged
in the safety management of oilfield transportation vehicles, highlighting potential safety risks. This article, based on the actual
situation of oilfield transportation management, systematically analyzes the core significance of vehicle safety management, deeply
explores the root causes of various safety issues, and provides targeted safety management measures throughout the entire process.
Research shows that a scientifically sound safety management system can effectively mitigate transportation safety risks, ensure
the orderly conduct of oilfield transportation operations, and provide practical support for the high-quality and safe development of
oilfield enterprises. It holds significant theoretical and practical importance.

Keywords

Oilfield transportation management; Vehicle safety; Security risks; Management strategies; Personnel literacy; Vehicle condition
control
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Establishment of fuel consumption quota standards and
construction of assessment system for oilfield transportation
vehicles

Yu Han

PetroChina Kunlun Logistics Co., Ltd., Huabei Oilfield Transportation Branch, Xilinhaote, Inner Mongolia, 026000,
China

Abstract

The core component of enterprise operating costs is the fuel consumption of oilfield transportation vehicles. Scientific fuel
consumption quota standards and assessment systems are key factors in achieving energy conservation, reducing consumption, and
improving quality and efficiency. Currently, the management of fuel consumption for oilfield transportation vehicles faces issues
such as unscientific quota standards, imperfect assessment mechanisms, and insufficient data support, which limit the effectiveness
of cost control. This paper systematically explores the core significance of establishing fuel consumption quotas and constructing
an assessment system based on the characteristics of oilfield transportation scenarios. It explores quota setting methods based on
actual measured data and dynamic adjustments, and constructs a graded and classified assessment system. Scientific quota standards
combined with a comprehensive assessment system can effectively reduce fuel consumption costs, enhance the level of meticulous
management, and provide practical support for the high-quality development of oilfield transportation enterprises. This has significant
theoretical and practical implications.

Keywords
Oilfield transportation vehicles; Fuel consumption quota standards; Assessment system; Cost control; Dynamic correction; Graded
assessment
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Analysis on the Identification and Prevention Mechanism
Optimization of Traffic Safety Risk

Zhenyu Guo

Jiangsu Comprehensive Transportation Society, Nanjing, Jiangsu, 210000, China

Abstract

This study investigates the optimization of transportation safety risk identification and prevention mechanisms through intelligent
technology empowerment. It analyzes the "perception-analysis-prediction” intelligent identification technology chain and constraints
including data availability, cost efficiency, and system stability. The research identifies current limitations in prevention mechanisms,
such as insufficient real-time early warning capabilities, inadequate intelligent decision-making, and poor coordination between
technological and managerial systems. The study proposes an optimization strategy of "multi-technology integration empowerment
and end-to-end precision prevention," offering four key dimensions: establishing intelligent early warning and rapid response
mechanisms, improving data-driven decision-making systems, creating technical-management collaboration frameworks, and
enhancing technical application support systems. The findings provide theoretical and practical foundations for enhancing the
precision, coordination, and sustainability of transportation safety risk prevention.

Keywords
Transportation safety; Risk identification; Optimization of prevention and control mechanisms
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Research on Safety Risk Identification and Whole Process
Control Mode of Expressway Construction

Jianbo Lan
Chongqing Beixin Rongjian Construction Engineering Co., Ltd., Chongqing, 400000, China

Abstract

Expressway construction is characterized by long construction periods,complex operating environments,numerous participating
entities,and frequent cross operations,resulting in safety risks with multi-source,dynamic,and cumulative characteristics.
In response to the practical demands of expressway construction safety management,this study systematically clarifies the
connotations,categories,and evolutionary patterns of construction safety risks.On this basis,the major safety risks associated with
the preparation stage,key construction processes,hazardous operations,and external environmental conditions are systematically
identified,and the critical nodes and action pathways of risk generation are clarified.Integrating the concept of whole-process
management,a construction safety risk control model covering the pre-construction,construction,and post-construction stages is
established.Systematic control approaches are proposed from the perspectives of risk pre-control,dynamic monitoring,collaborative
management,and feedback-based improvement,thereby strengthening closed-loop management of construction safety risks.

Keywords
Expressway construction; Safety risk identification; Whole-process control; Risk pre-control; Dynamic management
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Analysis and disposal of abnormal conditions at the end of
wheel axle press fitting for HXD3 and HXD3C locomotives

Zhisheng Yang
Tianjin Electric Locomotive Co., Ltd., Tianjin, 300210, China

Abstract

This article conducts a systematic study on the abnormal phenomena occurring at the end of the press fitting process for HXD3 and
HXD3C electric locomotive axles. Firstly, an in-depth analysis is conducted on the various abnormal manifestations that occur at
the end of the press fitting process, focusing on multiple dimensions such as the accuracy of tooling equipment, process parameter
settings, and material characteristics of axle components. Secondly, considering the actual operating conditions of the locomotive, a
comprehensive risk assessment is carried out on potential safety hazards such as axle loosening and increased operational vibration
that may be triggered by these abnormal phenomena. Based on this, improvement measures are proposed, covering aspects such as
process optimization, tooling upgrades, and the improvement of quality inspection standards. At the same time, directions for further
research and verification are clarified. Through continuous experimental demonstration and data accumulation, a complete solution
is formed, aiming to fundamentally and thoroughly solve the abnormal problems occurring at the end of the axle press fitting process
and ensure the safety and stability of locomotive operation.

Keywords
Wheel axle; Abnormality at the end of press fitting; Cause analysis; Risk items; Disposal measures
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Research on Identification and Response Strategies for
International Logistics Supply Chain Interruption Risks

Bo Yang
Chengdu Baiyu Sitong Trading Co., Ltd., Chengdu, Sichuan, 610305, China

Abstract

In the context of globalization, international logistics supply chains are frequently impacted by multiple risks such as geopolitical
conflicts, natural disasters, cybersecurity incidents, and collaborative failures. This study identifies risk sources through literature
analysis, case studies, and expert interviews, and combines modeling, simulation, and empirical evaluation to reveal their diversity,
complexity, and uncertainty; Theoretical construction of a four-dimensional risk identification and response system covering
policy geopolitics, climate disasters, technological networks, and operational synergy; Practice proposes three major strategies:
resilient network reconstruction, diversified redundant inventory design, and digital collaborative response, to support enterprise
risk assessment and plan optimization, and assist government regulation and infrastructure decision-making. The limitation lies in
the existence of data errors in the model, insufficient coverage of risks in emerging technologies such as Al and blockchain, and the
implementation of strategies being constrained by the company’s funding, technology, and management capabilities.

Keywords
International logistics; Supply chain; Interruption risk; Strategy
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Real Mountains and Waters,Geomorphology and Infrastructure
Integration and Improvement of Space Environment Practice

Huifen Zeng Jian Wang Ruoyu Ge
Sidi (Suzhou) Survey and Design Consulting Co., Ltd., Suzhou, Jiangsu, 215000, China

Abstract

In the context of the new era, the concept of urban infrastructure development must evolve from a focus on functional needs to an
integration of functional requirements with spatial environment enhancement. Drawing on the He Shan Road West Extension Tunnel
project as a case study, this paper analyzes and summarizes strategies for infrastructure integration, its adaptability to urban design,
and construction techniques for spatial shaping. A comprehensive set of infrastructure integration technologies is proposed. Given the
increasing complexity and comprehensiveness of modern infrastructure, the paper offers actionable recommendations to explore more
effective innovative models for future urban development.

Keywords
Infrastructure; Urban design; Integration concept
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Research on the Construction of Credit System in Road
Transport Industry-Taking the Management of Freight
Vehicles in Lingshou County as an Example

Zengzhang Li

Lingshou County Transportation Comprehensive Law Enforcement Brigade, Shijiazhuang, Hebei, 050899, China

Abstract

The development of a credit system serves as a pivotal mechanism for standardizing the road transport market and enhancing industry
governance efficiency. This study addresses the pain points in freight vehicle management within Lingshou County by optimizing
the credit system, improving regulatory precision, standardizing market practices, and reducing safety risks. These measures aim to
drive the freight industry toward standardized, intensive, and high-quality development, thereby supporting the sustainable growth
of regional economy and society. Targeting current challenges such as incomplete institutional frameworks, insufficient information
sharing, inadequate evaluation applications, and suboptimal regulatory capabilities, the research proposes optimization strategies
across four dimensions: institutional refinement, data governance, scenario expansion, and capacity building. The findings provide
actionable pathways for establishing a credit system in county-level road transport operations, offering significant reference value for
standardizing freight market order, mitigating safety risks, and advancing high-quality industry development.

Keywords
Road transport; Credit system; Freight vehicle management; County-level practice; Lingshou County
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Research on Quality Evaluation and Control of Road
Engineering Based on Nondestructive Testing Technology

Zhaofu Wu

Transportation Bureau of Hui Ren Manchu Autonomous County, Benxi, Liaoning, 117200, China

Abstract

Road engineering quality directly impacts traffic safety, operational efficiency, and infrastructure longevity. With increasing traffic
volumes and complex service environments, traditional quality assessment methods relying on manual inspections and damage
detection have become inadequate for modern road engineering’s demands for precision and scientific management. Non-destructive
testing (NDT) technology, characterized by its non-destructive nature, high efficiency, and comprehensive data acquisition, has
emerged as a critical tool for road quality evaluation and control. Rapid detection of subgrade, pavement, and material conditions
provides reliable data support for construction quality monitoring, structural defect identification, and maintenance decision-making.
This paper analyzes the development status, typical methods, and applicability of NDT technology, explores its pivotal role in road
engineering quality evaluation systems, intelligent monitoring platform construction, and lifecycle management, aiming to provide
theoretical references and practical guidance for establishing a more scientific and efficient road engineering quality control system.

Keywords
Non-destructive testing; Road engineering; Quality evaluation; Structural monitoring; Life cycle control
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Discussion on the Optimization Path of Daily Management
of Station Liaison Officers in High-speed Railways

Jungqiang Li
Taiyuan Bureau Group Company Dispatching Office, Taiyuan, Shanxi, 030013, China

Abstract

In recent years, China’s high-speed railways have achieved leapfrog development, with the “eight vertical and eight horizontal” high-
speed rail network gradually taking shape. The large-scale application of the centralized dispatch control system (CTC) has driven
profound changes in the organizational forms, structures, and content of daily railway operations. Against this backdrop, station
liaison officers have emerged as a critical hub connecting dispatching offices with equipment management units such as engineering,
signaling, power supply, and communications. Their responsibilities, including instruction transmission, information exchange, and
emergency response, directly impact the safety of high-speed rail operations and transportation efficiency. Based on management
practices of lines such as the Wuhan-Dalian High-Speed Railway, Datong-Xi’ an High-Speed Railway, Zhangjiakou-Dalian
Passenger Dedicated Line, and Zhengzhou-Taiyuan Passenger Dedicated Line under the Taiyuan Railway Bureau Group, this paper
systematically reviews the current status and prominent issues in the daily management of station liaison officers, proposes targeted
optimization paths, and provides practical references for improving industry management levels.

Keywords
High-speed railway; Station liaison; Daily management
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Influence of Process Parameters on Welding Quality of Rail
Flash Welding and Its Optimization

Dong Huang
Datong Track Maintenance Section, Datong Railway Co., Ltd., Datong, Shanxi, 037005, China

Abstract

As the preferred method for seamless track connections, rail flash butt welding is governed by the coordinated effects of multiple
process parameters. This study synthesizes relevant field operation guidelines, domestic and international research findings, and
industry standards to systematically analyze critical parameters influencing the mechanical properties and microstructure of welded
joints. The paper further elucidates the mechanisms by which rail flash butt welding parameters affect welding quality, and proposes
actionable optimization strategies for practical implementation.
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Rail; Flash welding; Process parameters; Welding quality; Influence; Optimization
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Design Safety Performance Analysis of Interchange of
Urban Expressway

Liang Zhao

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

Abstract

With the acceleration of urbanization, the design and construction of urban expressway interchanges have received increasing
attention. As an important component of urban road traffic networks, interchanges play a crucial role in traffic flow, while also facing
complex issues such as traffic volume and section safety. Based on the safety performance analysis of urban expressway interchanges,
this paper explores key design points and safety evaluation methods. By analyzing factors affecting the safety of interchanges, such
as traffic volume, road design, and environmental conditions, the paper proposes safety improvement strategies, including design
optimization, the application of intelligent traffic systems, and enhanced traffic management.

Keywords
urban expressway; interchange; safety performance; design optimization; traffic management
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Research on the Key Risk Factors of Shield Machine
Crossing the Subway Tunnel

Wenxuan Hong
Shanghai Sankai Engineering Consulting Co., Ltd., Shanghai, 200000, China

Abstract

With the rapid development of urban rail transit construction, shield tunneling operations through existing metro tunnels have become
increasingly common, presenting complex and interconnected risk factors. Taking the Shanghai Metro Line 13 East Extension
Project’s underpassing of Line 2 as a case study, this paper employs the DEMATEL-ISM integrated model to systematically analyze
key risk factors and their interrelationships in shield tunneling operations. Based on engineering practices and expert surveys, risk
factors were categorized into four types: geological environment, construction technology, equipment management, and monitoring
and early warning. The DEMATEL method was applied to examine causal relationships and impact levels among these factors,
revealing that soil pressure control deviations, improper advance speed, and shield mechanical failures constitute causal factors, while
existing structure impacts and monitoring data deviations represent outcome factors.

Keywords
shield tunneling; operation of metro tunnel; risk factors; DEMATEL-ISM model
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Analysis of Optimization Strategy of Highway Maintenance
Technology

Jian Li
Yunnan Anjin Expressway Development Co., Ltd., Kunming, Yunnan, 650106, China

Abstract

With the rapid expansion of expressway networks, the significance of expressway maintenance has become increasingly prominent.
This paper first reviews the current status of expressway maintenance technologies, examining key areas such as pavement, subgrade,
bridges and culverts, and tunnels. Building on this foundation, it explores optimization strategies for expressway maintenance
technology from four dimensions: technological innovation, management systems, scientific decision-making, and operational safety.
The aim is to enhance the efficiency, quality, and safety of expressway maintenance, providing valuable references for achieving
sustainable expressway operations.

Keywords

expressway; maintenance management; technical points; optimization strategy
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