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Analysis of safety management and risk prevention of ship
navigation environment in Qiantang River construction
waters

Jianyun Wu

Hangzhou Transportation Administrative Law Enforcement Team, Hangzhou, Zhejiang, 310000, China

Abstract

In recent years, with the increase in water projects on the Hangzhou section of the Qiantang River, the river, being a strong tidal
current river, has relatively complex hydrological conditions in the construction area. The navigation environment for vessels is
intricate and ever-changing, making it prone to waterborne traffic accidents. Therefore, this paper provides a preliminary analysis
of navigation safety in the construction area from two aspects: ensuring the safe passage of passing vessels and ensuring the safe
operation of construction vessels. First, it defines the scope of safe operations in the construction area. Second, it identifies risk factors
for navigation safety and determines key factors affecting navigation safety. By identifying the safety risk factors in the construction
area, effective preventive measures can be formulated to reduce the probability of traffic accidents.

Keywords

channel characteristics; construction operation; construction water area; navigation safety;
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Analysis of railway freight market service problems and
countermeasures

Kongjun Guan
Freight Department of Jinan Railway Bureau, Jinan, Shandong, 250001, China

Abstract

This paper focuses on the railway freight marketing and production services of the Jinan Railway Bureau’s Freight Department,
delving into issues such as weak service awareness, insufficient product flexibility, rigid pricing mechanisms, and lagging information
technology levels. Through data analysis, it is found that in 2023, customer complaints due to untimely service responses reached
15%, the market share for small-batch cargo transportation accounted for only 8% of the industry, and price adjustment cycles
exceeded six months. In response to these issues, strategies include reinforcing service concepts, optimizing product systems,
improving pricing mechanisms, and advancing information technology construction. The research findings will assist the Jinan
Railway Bureau’s Freight Department in achieving market-oriented transformation, with pilot reforms in 2024 resulting in a 22%
increase in customer satisfaction in pilot areas and a 35% growth in small-batch cargo transportation volumes. These findings are of
significant reference value for enhancing the market adaptability of railway freight marketing and production.

Keywords
railway freight; market-oriented service; freight marketing; freight production; market competitiveness
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Analysis of the Application of Non-destructive Testing
Technology in Road and Bridge Engineering

Jun Zhu

Nanjing Institute of Communications Technology, Nanjing, Jiangsu, 211188, China

Abstract

Non-destructive testing technology for road and bridge engineering is a key means to ensure structural safety and extend service life.
This paper starts from the core principles and advantages of non-destructive testing technology, combined with the actual demand of
large-scale construction and maintenance of roads and Bridges in China, and systematically analyzes the application scenarios and
operational key points of technologies such as ultrasonic testing, electromagnetic induction method, impact-echo method and acoustic
emission testing. The reasonable application of these technologies can effectively solve the limitations of traditional detection
methods and significantly improve the detection efficiency and data reliability. This paper further explores the environmental
adaptability, data processing methods and cross-validation strategies of different technologies, providing important references for the
scientific detection and intelligent maintenance of road and bridge engineering.

Keywords

Road and Bridge Engineering Non-destructive testing technology Structural safety Ultrasonic testing Electromagnetic induction
method
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Collaborative Design of Special Subgrade Treatment and
Ecological Protection for Expressways

Bin Hu
Jiangxi Transportation Design Research Institute Co., Ltd., Nanchang, Jiangxi, 330002, China

Abstract

The Xiuping Expressway passes through the humid hilly area of southern Jiangnan, facing special geological challenges such
as widespread soft soil and complex karst, where traditional treatment methods struggle to balance engineering and ecological
needs. The research team deeply explores the collaborative mechanism between soft soil/karst subgrade treatment technologies
and ecological protection, innovatively proposing a composite model of “engineering measures for foundation stabilization + plant
community slope protection.” Engineering-wise, deep mixing piles and dynamic compaction replacement are used to reinforce soft
soil, while grouting filling and beam-slab spanning address karst issues. For ecological protection, adaptive plant species are selected
to build multi-layer vegetation communities. Practices show that this collaborative design reduces post-construction settlement of
soft soil subgrades by 40% and increases slope vegetation coverage to over 90%, ensuring subgrade stability while reconstructing
ecosystems. It provides theoretical and technical support for green construction of mountainous highways.

Keywords
mountainous highway; soft soil subgrade; karst treatment; ecological protection; collaborative design
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Statistical Analysis and Research on the Characteristics
of Traffic Accidents during the Construction Period of
Expressway Reconstruction and Expansion Projects

Qiang Liu
Panjin Branch of Liaoning Provincial Expressway Operation and Management Co., Ltd., Panjin, Liaoning, 124000, China

Abstract

During the construction period of the expressway reconstruction and expansion project, the traffic safety situation is extremely
severe. This paper conducts an in-depth statistical analysis of the characteristic patterns such as the types of accidents, the situation
of accident personnel, the types of accident vehicles, the location of the accident lanes, the occurrence of accidents under different
weather conditions, and the occurrence time of accidents during the construction period of the reconstruction and expansion project
of a certain expressway. The research shows that accidents without personnel injuries and vehicle rear-end collisions are the main
ones, and small cars are the main types of accidents. Around 10 a.m. during the day is a period with a high incidence of accidents.
Rainy, snowy weather and important holidays are prone to cause a high incidence of accidents. During the renovation and expansion
construction period, maintaining the emergency lane plays an important role. Through the research of this paper, it is expected to
provide a basis and reference for the participating units of expressway reconstruction and expansion projects to formulate traffic
organization and management measures.

Keywords
Expressway Expansion and renovation Characteristics of traffic accidents Rule analysis
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Optimization technology of frost and thaw cycle performance
of pavement base material

Mengdan Ji
Guoji Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

In cold and high-altitude freeze-thaw areas, the performance of pavement base materials degrades due to freeze-thaw cycles, leading
to a shortened service life. This paper explores the degradation mechanisms and proposes optimization techniques from three
perspectives: material composition, structural design, and construction methods. These techniques include reducing porosity, adding
modified materials, and enhancing with high-performance fibers and nanomaterials. Using the Gongyu Expressway as a case study,
years of operation and monitoring have shown that these optimization techniques significantly improve the freeze-thaw resistance
of the base layer, reduce cracks and other defects, extend the service life, and lower costs. This provides important references for
highway construction in similar regions and promotes the development of related technologies.

Keywords

pavement base material; freeze-thaw cycle; performance optimization; engineering application
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Study on the application performance of new asphalt
mixture in heavy traffic pavement

Guobin Li
Guoji Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

As the proportion of heavy traffic in road transportation continues to increase, traditional asphalt mixtures face numerous challenges
when used on heavy traffic pavements, such as rutting and fatigue cracking. This study aims to explore the application performance of
new asphalt mixtures on heavy traffic pavements. Through an in-depth analysis of the material composition, performance indicators,
construction techniques, and application cases of the new asphalt mixture, the results show that the new asphalt mixture performs
excellently in terms of rut resistance, fatigue resistance, and water stability. It can effectively enhance the service life and driving
comfort of heavy traffic pavements, providing strong support for the advancement of highway construction technology.

Keywords
new asphalt mixture; heavy traffic; pavement performance; application research
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Exploration of the application of prefabricated pavement
structure in emergency traffic engineering

Pengfei Li
Guoji Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

This article delves into the application of prefabricated pavement structures in emergency traffic engineering, highlighting their
advantages in rapid construction, reliable quality and performance, and environmental sustainability. It also provides detailed case
studies on their effectiveness in road repairs in earthquake-stricken areas, temporary access roads in flood-prone regions, and traffic
diversion channels during highway construction. Additionally, it examines the challenges faced, such as the standardization and
quality control of prefabricated components, connection techniques, and durability, and proposes strategies to enhance standardization
and optimize cost control. The aim is to promote the widespread use of prefabricated pavement structures in emergency traffic
engineering, improve the efficiency and quality of emergency rescue operations, and support the implementation of the national
transportation strategy.

Keywords

prefabricated pavement structure; emergency traffic engineering; rapid construction; reliable quality and performance; environmental
sustainability
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Study on sand and gravel foundation treatment technology
based on geosynthetic materials

Sen Yang
Guoji Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

This paper explores the technology of treating gravel foundations using geosynthetic materials, analyzing the characteristics and
engineering challenges of gravel foundations. It introduces the classification and performance of geosynthetic materials and details
their application in gravel foundation treatment. Through case studies, it demonstrates the effectiveness of geosynthetic materials in
practical engineering applications and proposes optimization measures for material selection, construction techniques, and design
parameters. The study shows that geosynthetic materials can significantly enhance the load-bearing capacity of gravel foundations,
reduce settlement, and minimize the risk of uneven settlement, indicating a promising future. Future research should focus on
developing high-performance materials, optimizing construction techniques, and expanding the application of this technology across
more fields.

Keywords
gravel foundation; geosynthetic materials; foundation treatment; engineering application; optimization measures
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Further exploration of independent management mode of
large equipment in tunnel construction

Chuanqi Wang
CCCC First Highway Engineering Co., Ltd., Beijing, 100024, China

Abstract

As the scale of tunnel projects in our country continues to expand, the ‘three self” management model for equipment has become a
key factor in the core competitiveness of current construction enterprises. Traditional collaborative teams often suffer from outdated
equipment, coarse management, unclear responsibilities, and technical gaps, leading to high equipment failure rates, inefficient
resource allocation, and cost overruns. However, with the implementation of the ‘three self” management model, the reliability of
equipment operation, resource utilization, and overall lifecycle benefits have significantly improved. This model also enhances the
level of technical expertise and safety quality assurance. By establishing a comprehensive professional equipment asset management
system, adopting a scientific talent selection, cultivation, utilization, and retention model, introducing standardized procedures, and
integrating digital tools, we can effectively manage professional equipment and ensure the smooth operation of projects.

Keywords
Tunnel construction equipment management Equipment ownership three-self management mode .
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Research on the Design of Intelligent Vehicles for the Blind
Based on Flow Theory

Yao Luo Yuanyuan Lou Ran Tao
School of Art and Design, Dalian Jiaotong University, Dalian, Liaoning, 116028, China

Abstract

This study proposes a design of intelligent vehicles for the blind based on the flow theory, aiming to solve the problems of insufficient
autonomy and lack of emotional experience in the travel and shopping scenarios of the blind group. Taking the travel experience of
the blind as the research object, this paper analyzes the core elements of the flow theory and explores the design of travel assistance
devices for the blind. The innovative design based on the flow theory reveals the travel needs of the blind, realizes the mapping
of psychological needs and technical functions, enhances their autonomous travel ability, and reflects the mutual combination of
technological empowerment and humanistic care.

Keywords
Flow theory; Intelligent vehicle for the blind; Travel experience
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Design of Urban Youth Shared Car Based on Service Design
Method

Jue Wang Yunpeng Zhang Ran Tao
School of Art and Design, Dalian Jiaotong University, Dalian, Liaoning, 116028, China

Abstract

In the context of building youth friendly cities, traditional shared cars are unable to meet the needs of contemporary youth for
convenient, personalized, and social travel experiences. This study is based on service design methods, focusing on the travel pain
points of urban youth groups. Combined with user research and user journey map analysis, it identifies the core needs of youth for
personalized space, digital interaction, and integration of urban cultural symbols. Propose innovative solutions that support multi
scenario and youthful appearance, as well as a new shared service design. Aim to create a flexible, technological, and social oriented
urban youth shared car by integrating service processes and product design, providing reference for the transformation of smart city
transportation and accelerating the construction of urban youth culture.

Keywords
urban youth; Shared car design; Service design methodology; Intelligent travel

EThRFigHAENETEEEEFiGT
T OREM WA
REAZRAZAREATHBE, HE - 107 K% 116028

m =

BEHFFAIFRRTARFTRTT, BAEFFENHRLERFFARIE . MEACTA T BATRIEGF K, A TSR %,
B BB FFBARN B ATR &, 60 PR PR B A, R FRAAEAE R HF XA, RTIAMF e
U ER, BB I LY T AERINER G HF T E, ABAIHEZIRESEIT. §ABTESRS ALY = Ri%it,
TR AR ER, RSB BERGRTFFLETE, AFLRTRESARELRE, IR T HFIEE,

KHEIA
W FHF; EFE&,; MEXH TR FaedfT

1 i WU BELE TR, EX—H5R T, WiEagl
11 Hnse A B T A ARG 5y, HRoO BARIE TR RS
ST, GRS, (e EEoR] I rR MR . AT SRR
PRI H 26 AP R R AT BRI, AR AR . e, BRI
. (TR T T A (L B EREARE. A DA RS, SR EEH
G S (B HGIE (2024 ) 660 2 )) BIBRIR L e TR AL B, Al TR 2R Y
ik, MSEERERE., Sk, MDA SE BRI,
XFhR R EREE TR A RS, LEHT
[(E2WA] AFPEUFBIWINGTUINE (NBRS: oy sk pbhins iie® . F b iR 2
202410150096); IS TEALTFTHSREANMFANERS: @it L, BaEinaiE. SRR,

2025Islybwzzkt-051) , 12HREHNEENX

(@A EHE, (2002-) , &, Wik, PEITR  FTFRRRADEER. SR, RSO S
. . 8 T B SRR S TR . TG 2B RIS E 7

As B8, MEDIEATES. RS TP . S RS AT T R

CERMEE] R (1978-) , X, MR, PESTRE o psimimsfermss, SRR res, 1k

A, T, BB, MESETEEENT. WTSU Rl by ek, H7 A T B R AL T

—— BRI S Rt T e RS, D THRFHRTTER . 3 EE |

35



AHZBEREIE - F04%5 - F03H - 2025508 A

FIRRNFURAIESE - [T, SR A S FERHA RS AL 2SA],
TR FP B AR Z 2R A B 5
1.3 Az BEr

FAfEE T AR SRR AT I A TR A s, B
MR TI5 2, TR R R AR AR L, B ARG,
HEMEAT AL AN ARERRWHITESA, mBiE
H . BHE RSN, FTEE RIS, 5 4.

2 WA IR HI IR

FEIY B =4 Ry E R E SR
ST, T EHERGRLEENHT D, 2502
BB 0B, FREEARGUSIOM T EG TR . =
REEALFEFTN— 0%, KERNANEE, H 2015 4
DUG R AR G, P gk i g R E e 4
BRI BT 21-25 2 bz, HUoZ 26-30 U, 5k
D) R R E ISR ST &R, B S Rk E
REEAI A IR, SRR SNIE A TUG R Gl
P 2023 £F 7 A SCn AT e A B NP RGEIE A
e/ NERA DB ER . a2k
WERSLIEHmME . ZEIUARNERSER, S0 360
TEXEAIRES] o

N b
=
(=
= s

B 1 CEAITEABREAE

ESNUIEEREA TR RAEH R, 2015 4F, =R
ek ALY SRBY B, SRERHEIE T Car2Go &yt AN,
TEE PRI Smart /375, BV B /NEHIFPER B R
SHRHFARETH . 2017 R G (EEEEREE)
VIR A IEH RS ETR, H#Es) B2C 1R
1Ak, 2019 £F KAk WeShare FEATMRHE H 4 B AL ZZEPA,
RO SN App ST “Hhgk + HEET AL

2024 AV L g 19 B 3255822 5] Zoox HEH AT
U ROBOTAXI o N HIFH A, AR 11.9 R 3.6 K ),
NS ECE EhZE . ERMREE — &k, AT
O, POy m] DI s , AR E A SR RINLA M

LE LR, REEVRGUR IS RAEBCR R A
SRR TIHREE | (R W AR S,
& 22 Pk, TSR B AWL. IR
FRBGFITEAATE, DI AT 2ER, 15—
= (A PAOEZRE, R A P E TR AR

A
fﬁ!a{‘o

36

3MRFEIT A EEHTEEEZEIZITHN
KA
3.1 REEITEICHR

RREASTHEA— RS ERHNETTEE, Ble TIRS 5.
Wit TR M TR B SR P, BT
DI mns, Bl Bea 3R, emfefts, =7 M
RI SIRS RN AT, EEEA PR SEL R
they, FRERS SRS . RSBATITERAE
o T AR . hE IR SRR
WL eT DGR R AR EE . 224, AFEMHTT
I EATRER S R — BT, E2ithiiks
P
3.2 W EHIR B4

TR R ph B AT 2 R SR S B 4R
2 T RS AR E R, E LSS TR b
TR A0 5 WS IEINEEE, SRR RER S
FIREVERIER B Ok 5 SRS B RS, 1RTHA T A R
FOGUETIE  IZMR AL IR X TR A 4 T B,
Pz ATIRS . eI SRS, S
ST P TR . w B FRRE R AT TR

A

Find a problem Demand conversion

Kb Bfk e

B 1 WEhaRE

TERR T B F I QIR R TT 2=, R FBE,
R, EREFFERS, oA AES M= TIEEIE
L N BCR FRE IR R AR AR, &I B
THRRE . WD SRR, g o, R, 2Rk
P MIBERSR, RATREZHIRI “RfT4" 1 “AHA" .
E B A PR R AR, IRBISCH IR, E X
AR TPAM RS FIREEL, WREMRRTT2,
PRI S GTE. AP BB RIS R IR | e
ORI MR RAHR ST, 5emTZR0IIE.

4 APREEN SRS UE

AE AN T FE R TRRK, AT G
B SEERCTRIRE G RT3, MRS 50 ZFHTE 18
235 FHBEEMN T, EAOQERHTR, L@ TR



AHZBEREIE - F04%5 - F03H - 2025508 A

Rl . EEEFRR MR, PSSR, RS
BEUAEIEE . W EE RSN HEANHTRE A Bl
RS S PSS S L@ N B A TR, RS HdRS
A, FEANOEERTRE AN A L, HIUEH
X, &aetiiE, FFEANERNERIEEEL, FRZE
SHEAABEEDK, M TEBIATEREL . eSS
73, WERMTUE R TR, e
LN SRR RS BARRT R, FTLATA TR App
FE MRS TN, P2k B3 E A Guvsie B R R AR Y
=, FREEFRNITGT, ReihEE.

ARG E RS AT PR T, REFE
R MR CMEFRRET WSO SEE T %
OFPK, BEBT RTINS, TGRS R
TEINILER, RIS R RSN . RIS T7
TR, ST+ AR AT ST 2 8@rE .

B ETe | AN Al R e
- - AT s _
iR 48 it 2HEn, HFAE AR
i BEREHE. A AREH. AR i
npfh I0F (0db. BE- HEZMEE (RN ; EEBAEG. 426
HEANES: R TEE) . #RGRE
Snmk) B A92E) EEtnne
H wEme
HEE apoTESH  ERARGR.MNE  SNEMER.4p T wp THER. ERE
P HTE b HFPH a :
ETS B EE o M
UHTEH
ENFRE agn Secoiil SETHE B &
_’@ — Eﬁawmu @4&% @ 6(@
o) :
T A © ® ks Olfpag
@ =it @ [ | TT P
AL REE BFe L AR
ERTATEET BUEATARE B
nALEETilE,
SRTT TARES sHiERnE, B SERER R 42
) WTUER. SR ; 2ARE. T2
2 Ve £ EEEN-. & " BRUD AFESE
£ B AEHAEHGE
akznn. 58 P &
s
HEHHARENAS  eesARRE, A RESHAE AR y
s O pi y R ERESR
Lils 4 IUHENETE & ERERRERNEHE i# THRHREAT
3 e EREESH B, B
g Eapr SRk
Z] - =]
B 2 A P ikTEHE

FERTIIH FRRTES b, A EAR PR T AR, 7
NFREI, TRLITERS | (AT, AT SRR,
R ROTE A S SChR AR P A=), SRR A P TR
DARTIER T A2 Hllp iR (E2) .

5 %1t 3Lk
RIELE M R PRI R B i (R B, e it
LRI A TRMEADE S, T EIEAH, Fie ks

J&, 1L Rhnio BRAFIEATEAR, {6 Keyshot EALERF
BT BRAERI b , BRIRETCRE. ERE R
W, KEMBENHE. HEEATEIFR N4
SEREAREH S, WEIER A, KGR E B R]
DASEZEARS NI IR, S8 H G SR TS, A B TR
FRAARRIS AR, (R NIV IS A, B @it
BRI B & B FRHAESE, BRI, ARTE
BRI HF L, FTEm R m e . R A 20A T
SR ISR AN 2 SR N R 2 —, FRR R
PRI, e SRR AR, TR RN
H A A R BRI E et X EiLi e
SR HE R TRBEH TR, FEFFEEDTEESR
A AN NFEEHIFTRROR, FRNNTRA IS, A
AHEFTK, Hp—PNERTSE, REAENNA, HES
R ERWEEZE, HPR D OER TR,

B 3 = FHRE

ASGEE DRSS AT TT A ETE, RS ENIMEE
R RIURG, S EBTEPS HERNEERRAT L. R
FEHFERHA, SONZRHAR L TR B A T4 = 01
HFrsdt, HRFEFRHANHATHSE, SEREF L.

&% 30k
[1] Al Ly R T R R SR 2P [ D] LLZREE ST
K,2020.

[21 X B AL SHEkig— =i %S RG0S T RIRE & S SR D).
GQE51%+,2011 (05) : 15-17

[3] kST R =R ESMNE RS IR (D] E Tk
2£,2019.

37



AHTESEIE - £ 04% - F03H -20254£ 08 A  DOL: https://doi.org/10.12349/ptc.v4i3.6830

Construction of multi-department cooperation mechanism and
information sharing platform in railway traffic organization

Zhijie Hou Xu Bai Bin He
Taiyuan Bureau Group Co., Ltd. Linfen Comprehensive Section, Taiyuan, Shanxi, 033000, China

Abstract

Railway traffic organization involves multiple departments, including dispatching, vehicle operations, locomotive operations, and
signaling. Information barriers and collaboration obstacles can hinder transportation efficiency. By constructing an information
sharing platform based on system architecture and interface standards, it is possible to restructure cross-departmental business
processes and synchronize control logic, forming a dynamic collaborative model for high-frequency operational scenarios. The
platform’s structure design, boundary responsibility identification mechanism, and command flow form a closed loop within the
organizational system. Through typical collaborative practices, the platform’s ability to optimize the handling efficiency of key
control nodes, task execution transparency, and response latency is verified.

Keywords

railway traffic organization; multi-department cooperation; information sharing platform; control mechanism
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Research based on the intervention of the new line of
subway vehicle process equipment

Fei Fang
Nanjing Metro Operation Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

There are many civil and safety risks related to the opening and taking over of the new metro line. Based on the metro design
specifications and the metro operation safety management specifications, combined with the first-line operating experience, we
propose a complete set of new line intervention manuals, which can avoid many safety risks in the pre-opening phase to achieve high-
quality and high-quality opening of the metro; research analysis of the intervention content to prove the reliability of the proposed
content; by optimizing the intervention steps and processes, to achieve the purpose of saving manpower and reducing risk.

Keywords
new line opening takeover; new line intervention; safety management specifications; high quality opening; reliability
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Analysis of the Impact of Maintenance Operation Acceptance
Standards on Railway Operation Safety

Jian Wang
Jilin Engineering Section, Jilin, Jilin, 132000, China

Abstract

This paper explores the mechanisms by which maintenance operation acceptance standards affect railway operation safety. Using
a case study from the Jilin Engineering Section, it examines the consistency of quality and the implementation of responsibilities
from the perspective of acceptance standards. By analyzing typical cases of non-compliant maintenance, the impact of deviations in
acceptance standards on the structural safety of railway lines is illustrated. A ‘standard-execution-feedback’ influence chain model is
constructed to analyze the critical points where operation acceptance plays a key role in preventing railway accidents and managing
potential hazards. Based on practical work scenarios, the paper concludes that the adoption of a data-driven dynamic evaluation
mechanism, differentiated standard refinement measures, and the implementation of intelligent acceptance methods can effectively
reduce the risk of accidents such as structural deformation and operational interruptions, thereby providing technical support for
optimizing China’s railway maintenance standards and enhancing operational safety.

Keywords
Railway line maintenance; Operation acceptance standards; Operational safety; Intelligent acceptance
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Study on Rock Grading of Tunnel Surrounding Rocks in
the Expansion and Construction of Highway Tunnels

Jun Lin Tianbao Zhang Jun Liu
Zhejiang Institute of Communication,Co.,Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

By comparing and analyzing the differences and similarities between the classification of tunnel surrounding rock in “Code
for Geological Investigation of Highway Engineering (JTJ064-98)” and “(JTG C20-2011)”, it is found that the classification of
surrounding rock in the new and old specifications does not strictly correspond one-to-one. The new specification has higher
requirements for the quality of surrounding rock at the same level, and a combination of qualitative judgment and quantitative
calculation is used to determine the classification of surrounding rock, which is more reasonable.The collection and analysis of
existing tunnel survey, design, construction, monitoring and other data reflect the changes in geological conditions. This has a guiding
significance for the layout of survey work and rock classification in the construction and expansion of highway tunnels.Taking a
certain expressway as an example, the classification of surrounding rock in tunnel expansion and reconstruction is compared with the
actual category of surrounding rock in existing tunnels. Based on the analysis of existing tunnel data, the classification of surrounding
rock divided by geological mapping, drilling, geophysical exploration and other mutually verified survey methods is more consistent
with reality. This article summarizes the tunnel surveying technology and rock mass classification points for the reconstruction and
expansion project, which can be used as a reference for similar projects.

Keywords
reconstruction and expansion; tunnel surrounding rock;survey specification;geophysical prospecting
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Research on technical architecture of railway integration
service platform

Shuang Ren' Jing Wang' Zhimin Niu' Bin Zhang’

1. China Railway Information Technology Group Co., Ltd., Beijing, 100038, China
2. China Railway Information Engineering Group Co., Ltd., Beijing, 100044, China

Abstract

In the wave of digital economy and intelligent transformation, the railway industry has an urgent need for diversified business
collaboration. To implement the requirements of the Railway Integrated Service Platform (RISP) as outlined in the ‘14th Five-
Year Plan for Railway Network Security and Informatization’ (Tieke Xin [2022] No.16), the RISP is designed to standardize
interconnectivity between business systems, share technical capabilities, enhance the value of business resources, improve application
development efficiency and management levels, and serve as the core platform for achieving horizontal integration and vertical
connectivity within the State Railway Group’s business systems. This paper designs the RISP from the perspectives of communication
infrastructure, data processing, system architecture integration, and business applications, systematically outlining the construction
path of the RISP. It aims to provide theoretical and practical guidance for optimizing the RISP and the digital transformation of the
railway industry, thereby supporting the industry’s sustainable development in the era of intelligence.

Keywords
Railway Integrated Service Platform; ESB; IPaaS; API interface
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Research on Optimization of Congestion Control Strategies
for Urban Traffic Engineering

Dong Song
Heze Transportation Bureau, Heze, Shandong, 274000, China

Abstract

With the continuous acceleration of urbanization, the number of motor vehicles has shown a sharp increase. Urban traffic congestion
has become a key issue restricting residents’ quality of life and sustainable urban development. Traditional traffic management
strategies are gradually showing obvious limitations under complex and changing traffic demands, and there is an urgent need
for optimization and upgrading. This article analyzes the current situation and causes of urban traffic congestion, and proposes
optimization paths for congestion management strategies from three dimensions: intelligent transportation system application,
traffic structure adjustment, and traffic demand management. By combining case analysis and data modeling, the article explores the
practical effects of new technologies and concepts in congestion management, with the aim of providing systematic solutions for
urban traffic congestion management and helping to achieve an efficient, green, and intelligent urban transportation system.

Keywords
urban transportation; Congestion control; Intelligent transportation system; Traffic structure; Requirements Management
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Safety management analysis of urban rail transit subway
construction

Fei Xiong
Sichuan Tongfa Guangjin Human Resource Consulting Co., LTD., Chengdu, Sichuan, 610000, China

Abstract

In recent years, China’s urban rail transit construction has expanded significantly in scale, providing unprecedented convenience
for economic development, public travel, and transportation. However, safety management loopholes have inevitably led to a series
of accidents, including inadequate internal safety management, defects in construction power management, and fire control issues.
These problems stem from insufficient safety awareness among construction personnel and imperfect supervision mechanisms.
Systematically analyzing safety management challenges in urban rail transit subway construction and establishing scientific
management systems have become critical pathways to ensure the steady progress of subway projects. This paper examines the
current status of safety management in urban rail transit construction and proposes corresponding measures, aiming to provide
guidance for improving technical standards and construction safety.

Keywords
Urban Rail Transit; Subway Engineering; Construction Safety Management; Strategy Analysis
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Research on real-time scheduling optimization of urban
public transportation based on the integration of Internet
of Things and big data

Zirui Cheng' Wei Wang” Rubi Guo' Yuhan Zhang '

1. Chang’an Dublin International College of Transportation at Chang’an University, Xi’an, Shaanxi, 710018, China
2. School of Emergency Management, Shaanxi College of Finance and Economics, Xianyang, Shaanxi, 712099, China

Abstract

With the increasing complexity of urban transportation systems and growing passenger flow volatility, traditional bus dispatching
mechanisms can no longer meet real-time and flexible requirements, making it imperative to introduce emerging technologies for
optimization. [oT technology’s high-frequency, multi-dimensional sensing capabilities, combined with big data’s ability to efficiently
integrate and deeply mine heterogeneous information sources, provide an intelligent solution for urban public transport scheduling.
Taking Xi ‘an Bus Company 6’s Route 18 dispatching as a case study, this paper constructs a real-time dispatch optimization model
integrating IoT and big data. The research systematically analyzes current industry practices, demonstrates the practical value of
dispatch optimization, and proposes machine learning-based model construction strategies and system implementation approaches
through real-world scenarios. These contributions provide technical support and model paradigms for precise urban public transport
scheduling and dynamic resource allocation.

Keywords
IoT; Big Data; Integration; Xi’an City; Urban Public Transport; Real-Time Dispatching; Optimization; Research
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Problems and Countermeasures of Suburban Road
Maintenance and Management

Chuncheng Zhu
Jinhua Xinchang Highway Maintenance Engineering Co., Ltd., Jinhua, Zhejiang, 321000, China

Abstract

This study focuses on suburban highway maintenance management, identifying critical issues including flawed planning frameworks,
funding shortages, inadequate modern equipment adoption, non-standard project initiation and documentation processes, nascent
smart management systems, and mismatched technical expertise. To address these challenges, the research proposes comprehensive
solutions such as merging municipal and highway maintenance agencies, establishing dedicated fiscal allocations, implementing
digital platforms, developing specialized maintenance blueprints, leveraging data-driven project management, formulating rational
maintenance plans, and expanding professional workforce development. These measures aim to enhance maintenance standards,
ensure optimal operational performance of suburban highways, and provide robust transportation infrastructure that supports regional
economic growth and public mobility needs.

Keywords
Maintenance Management; Suburban Highways; Challenges; Solutions
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Discussion on Safety Management of Employee Transportation
Vehicles

Jun Meng
Sinopec Nanjing Chemical Industry Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

With the development of society and the acceleration of urbanization, employee transportation vehicles have become one of the
essential means of transportation in cities. In the daily management process, due to the negligence and inadequate management of
management personnel and vehicles, road traffic accidents have occurred, posing a serious threat and damage to the safety of people’s
lives and property. Therefore, employee transportation vehicles. Its safety management is directly related to the economic benefits of
the enterprise and plays an important role in the entire operation process. In order to strengthen safety production work, clarify the
scope and subject of responsibility, and improve the level of employee traffic safety management, it is very important. Based on this,
this article explores and studies the safety management of employee traffic vehicles.

Keywords

employee transportation vehicles; Safety management; management methods
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Reflections on Strengthening Railway Construction
Statistics

Guodong Yao
Shanghai Donghua Rigional Railway Development Co., Ltd., Shanghai, 200040, China

Abstract

In recent years, Shanghai Donghua Rigional Railway Development Co., Ltd has undertaken local railway projects in the Shanghai
Bureau, exceeding 20 billion yuan. Faced with vast projects and frequent construction plans, the company is committed to
strengthening construction safety, progress, and quality management. However, the persistent issue of frequent accidents remains,
partly due to the relatively low utilization level of statistical data, hindering timely risk assessment. This paper analyzes the current
problems in railway construction statistics, including independent system development, rigid statistical processes, the need for
improvement in indicator systems, insufficient automation, and a low level of specialization in statistical teams. To address these
issues, proposals are put forward, such as advancing the construction of smart construction sites, strengthening the statistics of large
machinery, utilizing big data technology, applying artificial intelligence and image recognition technology, and optimizing statistical
workflows. Through these measures, Shanghai Donghua Rigional Railway Development Co., Ltd aims to enhance the quality and
efficiency of statistical work, ensuring effective management of construction safety, progress, and quality.

Keywords
Railway Statistics; Big Data; Construction Plan; Statistical Model
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Study on energy consumption optimization and efficiency
improvement of automatic production equipment for concrete
beams in superstructure of high-speed railway Bridges

Jingfeng Lin' Lei Wu®  Yunfei Zhao' Tie Chen’

1. China Water Resources and Hydropower Fifth Engineering Bureau Co., Ltd., Chengdu, Sichuan, 610225, China
2. Shijiazhuang Railway University, Shijiazhuang, Hebei, 054000, China

Abstract

In high-speed railway bridge construction, concrete beams in the superstructure are critical for ensuring load-bearing capacity
and stability, which directly impacts the overall performance of bridges. With accelerated railway development, there has been a
significant increase in demand for concrete beam production. Although automated production equipment can improve efficiency,
reduce costs, and lower energy consumption, existing systems still have considerable room for optimization in energy efficiency. This
study examines the current energy consumption patterns and optimization potential of automated production equipment for concrete
beams in high-speed rail bridge superstructures based on practical applications. The research first analyzes energy consumption
characteristics of automated production processes, proposes optimization strategies through energy management technologies,
then investigates the impact of different production stages on energy consumption, and suggests improvement measures including
intelligent control system implementation, process adjustments, and equipment optimization. Finally, case studies and experimental
data validate the effectiveness of these optimization solutions. Results demonstrate that optimized equipment energy consumption
can enhance efficiency, achieve energy conservation and emission reduction, meet environmental protection targets, and contribute to
sustainable development in high-speed railway bridge construction.

Keywords
High-speed railway bridges; Concrete beams; Automated production; Energy consumption optimization; Efficiency enhancement
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Reflections on the Development of Logistics in Western
China

Zhihua Li
Transportation Bureau of Qingshen County, Sichuan Province, Qingshen, Sichuan, 620400, China

Abstract

As China enters the 15th Five-Year Plan period, this critical phase presents a pivotal opportunity for western logistics to achieve
leapfrog development and catch up with eastern counterparts. However, compared to developed eastern regions, western logistics
still faces significant gaps in infrastructure, organizational efficiency, information connectivity, and cross-regional collaboration.
These challenges stem from geographical constraints, institutional barriers, and insufficient innovation momentum. To address these
issues, western logistics must prioritize infrastructure upgrades (including transportation and warechousing), dismantle administrative
and industry barriers, innovate multimodal transport systems and supply chain models, and comprehensively enhance operational
efficiency and organizational capabilities. Simultaneously, digital transformation should drive traditional logistics through information
empowerment. This initiative aims to garner broader attention and consensus, pooling collective wisdom to propose strategies for
improving quality and efficiency in western logistics, ultimately propelling it into a new era of intensive, networked, and intelligent
development.

Keywords
Western Logistics; Domestic and International Economy; Infrastructure Planning
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Comparative study on multi-methods for structure deformation
monitoring of rail transit tunnels

Yubao Ma Tingrui Wang
PowerChina Northwest Engineering Corporation Limited, Xi’an, Shaanxi, 710000, China

Abstract

This paper focuses on deformation monitoring of rail transit tunnel structures. It provides a comprehensive comparison of various
monitoring methods and explores their application strategies. After emphasizing the significance of tunnel structure deformation
monitoring, the study details commonly used techniques including total station monitoring, GPS monitoring, automated monitoring
systems, and radar monitoring. Comparative analyses are conducted across key dimensions such as operational principles,
measurement accuracy, applicable scenarios, and cost-effectiveness. Based on these findings, targeted implementation strategies are
proposed tailored to real-world engineering contexts. These strategies aim to enhance monitoring efficiency and precision, thereby
ensuring safe and reliable operations for rail transit tunnels.
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rail transit; tunnel structure; deformation monitoring; method comparison; application
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Overview of the development status of generic technology
for intelligent unmanned transportation and delivery in
military

Peng Yang Junliang Chen LiLi Yuchang Nong RuiAo
Land and Defense Military Representative Office in Guiyang, Guiyang, Guizhou, 550025, China

Abstract

As a vital component of modern warfare logistics, military unmanned transportation and deployment technology plays an
indispensable role in contemporary conflicts. With the rapid advancement of artificial intelligence, this field is witnessing tremendous
growth opportunities. The technology enables rapid material delivery through air, ground, or maritime routes, effectively enhancing
logistical efficiency, reducing casualty risks, improving operational flexibility, and strengthening strategic-tactical coordination. As
technological progress and warfare dynamics evolve, the future development of intelligent unmanned transportation systems will be
closely tied to advancements in Al decision-making capabilities, widespread adoption of unmanned transport equipment, evolution
of autonomous deployment modes, and seamless integration with IoT-enabled smart devices—all elements that will synergize and
develop in coordinated progress.
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unmanned system | military logistics | path planning | artificial intelligence | robotics
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Research and Countermeasures on improving the safety
management level of ten-thousand-ton heavy-haul trains

Zhanwu Zhou

Yan’an Locomotive Depot, Yan’an, Shaanxi, 716001, China

Abstract

Heavy-haul railways represent a crucial development direction for enhancing railway freight capacity, playing a vital role in reducing
social logistics costs and mitigating carbon emissions. The Baoxi-Huaiji and Haoji Railway Lines, which carry the critical mission of
transporting coal from the “Three Wests” coal-rich regions to energy-demanding areas like Central China and East China, have both
implemented 10,000-ton heavy-haul train services. This paper examines the current safety management status of heavy-haul trains
on these lines, identifies shortcomings in institutional frameworks, operational improvements, safety controls, training programs, and
scientific research initiatives, and proposes targeted countermeasures to continuously enhance safety management standards.

Keywords

heavy-haul trains; safety management; countermeasures
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Study on sealing performance of crack filling material in
asphalt pavement under low temperature environment

Yifeng Jiang
Chengde Highway Maintenance Development Center, Chengde, Hebei, 067000, China

Abstract

This study investigates the preservation of sealing performance of crack-filling materials in asphalt pavement under low-temperature
conditions. Through experimental verification, factors affecting the sealing performance of crack-filling materials were identified,
and effective improvement strategies were proposed. The orthogonal experimental design selected different modifier concentrations
as variables to systematically analyze the impacts of material composition, construction techniques, environmental factors, material
aging, and crack characteristics on low-temperature performance. Results demonstrate that optimizing material formulations, adopting
advanced modification technologies, strictly controlling construction processes, selecting high-quality raw materials, and enhancing
anti-aging properties are key to improving low-temperature sealing performance. Experimental data further confirm the superiority of
optimized formulations in low-temperature tensile tests, cold tension-heat compression cycles, and low-temperature crack resistance
tests, providing a scientific basis for selecting and applying crack-filling materials in road repair projects in cold regions.

Keywords
asphalt pavement; crack filling material; low temperature sealing performance; experimental verification; modification technology
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Research on Causes and Application of New Treatment
Technologies for Bridgehead Jumps in Highway Pavements

Zhonghong Lei
Qingshen County Highway Maintenance Service Station, Meishan, Sichuan, 620460, China

Abstract

With the continuous improvement of China’s highway network, bridgehead jumps have become increasingly prominent, severely
affecting bridge service performance and traffic safety. This phenomenon intensifies vehicle impacts, damages road surfaces, and may
lead to damage to bridge ancillary facilities. This paper examines the manifestations and hazards of bridgehead jumps, conducting an
in-depth analysis of key causes including uneven foundation settlement, insufficient soil compaction, improper structural connection
design, and vehicle load impacts. Addressing the limitations of traditional remediation methods, this study focuses on new treatment
technologies such as foundation reinforcement, composite material filling, structural optimization, and intelligent monitoring. Case
studies from engineering projects summarize the application outcomes. Finally, a systematic strategy combining “prevention-oriented
engineering and intelligent governance” is proposed, providing theoretical and technical references for efficient management of
bridgehead jump defects.

Keywords

Highway bridges; Bridgehead jumps; Causes of defects; New treatment technologies; Foundation reinforcement; Intelligent
monitoring; Structural optimization
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