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Research on Dynamic Optimization of Tourism Bus Route
Based on Al Large Model

Yanwen Xie Yapeng Wu

1. Hubei Urban Construction Design Institute Co., Ltd., Wuhan, Hubei, 430000, China
2. Central South Survey and Design Institute Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

With the rapid development of smart cultural tourism, tourist bus systems face challenges such as highly non-stationary
spatiotemporal passenger flows, complex multi-source information coupling, and stringent real-time response requirements.
Traditional scheduling methods have shown limitations in both accuracy and flexibility. To address these issues, this study proposes
a dynamic improvement framework driven by Al large models, integrating semantic understanding, cross-modal perception, and
lightweight deployment techniques. By leveraging intent recognition, unstructured tourist demands are mapped into computable
vectors, while an edge—cloud collaborative architecture enables millisecond-level anomaly detection and minute-level strategy
regeneration. To tackle distribution shifts and computational bottlenecks, sliding-window online learning and a dual-loop feedback
mechanism are introduced to enhance model adaptability while maintaining safe scheduling boundaries. Empirical results
demonstrate that this approach significantly reduces waiting times and load fluctuations, improves system robustness, and enhances
decision interpretability, offering a viable solution for intelligent public transport scheduling in highly dynamic environments.

Keywords
dynamic optimization of tourist buses; Al large models; lightweight deployment; multimodal fusion; online learning
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A Comparative Study on the New and Old Standards
of Staffing for Railway Passenger Car Operation and
Maintenance Positions

Wei Xiao
China Railway Design Corporation Limited, Tianjin, 300308, China

Abstract

With the continuous upgrading of the railway transportation organization mode and the level of technical equipment, the original
staffing standards for railway passenger car positions have become difficult to meet the current needs of high - efficiency and refined
management. This paper combines the old and new staffing standards of China National Railway Group, and systematically compares
and analyzes the staffing differences of vehicle attendants, passenger car inspectors, depot inspectors, and section repair personnel
under different accounting models. By selecting the actual operation data of a passenger car cleaning and inspection depot and a
passenger car inspection depot for case calculation, this paper reveals the significant changes in the scientificity, rationality, and real -
world matching degree between the old and new standards.

Keywords

railway passenger cars; production personnel; staffing standards; discrepancies
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Application and Research of Bridge Reinforcement
Technology in Highway Construction Process

Baowen Wang
Baoji Hengyuan Highway Engineering Consulting Service Co., Ltd., Baoji, Shaanxi, 721000, China

Abstract

In the process of highway construction,bridge reinforcement technology plays a crucial role in ensuring bridge safety,extending
service life,and enhancing load-bearing capacity.As the scale of highway construction continues to expand and traffic loads
increase,the demand for bridge reinforcement is gradually growing.Bridge reinforcement technologies include methods such as
adding supports,external steel reinforcement,and prestressing. The application of these technologies effectively addresses issues like
bridge aging,cracking,and deformation,ensuring stability and safety under extreme conditions. With the development of new materials
and intelligent technologies,innovative applications of bridge reinforcement technologies provide more solutions for highway
construction.This paper explores the basic overview,application background,main applications,technological innovations,as well as
the challenges and solutions encountered in the process of bridge reinforcement,aiming to provide theoretical support for the selection
of reinforcement technologies in bridge construction.

Keywords
bridge reinforcement; highway construction; prestressing technology; external steel reinforcement; intelligent monitoring
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Key Faults and Treatment Strategies Analysis of HXD1C
Electric Locomotive

Xiuxiu Tian
Shandong High-Speed Rail Transit Group Co., Ltd., Jinan, Shandong, 250000, China

Abstract

The HXDIC electric locomotive is a six-axle, 7200 kW AC-driven main-type locomotive used in China’s trunk freight transport,
long-term undertaking traction tasks on mountainous trunk lines, heavy-load sections, and high-density freight operations. This
locomotive adopts an overall solution featuring coordinated operation of traction converters, auxiliary converters, network control
systems, and modular high-voltage equipment, with high system integration. Its faults often exhibit characteristics such as multiple
interlocks, rapid main circuit breaker tripping, intense repeated alarms, and significant challenges in on-site diagnosis. Any
abnormalities in the pantograph, high-voltage insulation, auxiliary power supply, or braking air source linkage can directly impact
traction establishment, mid-trip maintenance, and safe parking. This paper analyzes representative key faults encountered during the
operation of HXD1C electric locomotives and proposes corresponding handling strategies based on field maintenance logic.

Keywords
HXDI1C electric locomotive; key faults; handling strategies; analysis

HXD1C BYEE H M EE S fE R IE RIS 1T

5575
7R e uE s BRI ARRA R, HE - 117 5 250000
S

HXDICH & AALF 2 F B F & 5KE P 5407200 kWEURAE S ZAME, kR L R T4, EREEGEETEE5]
Hs, ZRMERRAEINTRE, HMTARAE, MEAERNALAEERLGELXEWR TENERFTE, 245nm/As, &
BAEAELARS S, hEzbite, TARERPAGIELRGFE, 0T | HELSL . IR R 3 KR 4EE—
BRI, BFAAEYANEE L RPEFEAISE AXBESLHXDICAE & AMEE A P LA R AN E EHKE
R TF 547, A IGIASZ 83 b st F AL 2R SR ek

KA
HXDICH ¥ Ak & L3, 43 Euk; 547

15|58 2 HXD1C BB N EE S =
HXDIC Bl A kil DR R —F, (k. 21 SHEHFSEE
FEE F R A TR R, kR R A & 4 ST E RE B HXD1C B HL 4SS B Zs

VIR, SRS TR N 120km, S pokests, BUES LRIt — e LT,
TPV W B S e A BRI b 225 [ (i F A TSN . TS RAE R D MR 5 Y B #=hi%
B 7200 kW 220000 120 km/h i27E 6, DEHREE S4agei 5% . HXDIC EIHA A THE TSG15B Bz =,
FITET LA ERAS E5 " MBEASRNEEIRS,  F SR LE SR SR f 5 5 AT e, i
B EE AT RARMAR R, ELZEIAS st S ARG X, th SRBE R #

B, R RRZESIREREHHERSS . BTX R, GRS SRS, SBRERh, —BRE
HXDIC NS LA R E I, MR stk ing B, B4 AL B s S 2
& ARG MR RS . (B RS R AR S BN , T AW &

R4 AET |y, M R B R R
2.2 SR MIRE

LEEEAT BEF (1990-) . L, PEUFRFTA, M 25 P 4R R 5 L HXD1C A ML 26 oh BB S
T, TH2I0, MESBEDERTR. AW R S — 2R TR, U A S

10



AHZESEIL - F05% - %02 - 2026 F 05 A

B RS EEIRE, 6A LamA Pk, PL4ERE
RIHEEEWHE S B E SRS . XA 2 A E
T, BRI TR . Sl S SRR ARk
A NEE, WATRESHMEIEEA S HZEIER . HIER W E
MESHIMrRAEG K. EAEBHEIRN, oL
BOTHRIE, SREE—E S ER L R, A%
TR AR PAERE S, T A R SRk
BA—EIRHE. Tz B T s hliE, =
— EHEL, HLEEARREIR e e, s
2.3 BT iRREEIE

AR AR AL Z HXD1C B el I 4552 F o S0
VORI — 2R SR, HIAHIE = SR . B
rEEMNIRE . BT —EMNAIEIREE, PR T
BB RS A O e o AR AR B 2 2 L
RES, #fE—HRE, EERRRNFHRESRY, 2
2FEEBN, B, RRARENE TIERERSND) . &
JE HXD1C BNz PR, FBAs e F e
SR, AR R ESSE N, R MRS S
Eeas EWrT, R ERS. itk UL, HXDIC HiBhasi
e R AT bR s R B E, HAEB T EA T
HAS R, REHHERZaai TR+ E .
24 FINERNBERERE

Hlsh 5 RIR 25 55 E HXD1C B HL % - B H0R
R RN, (EREA RRE 2218 . HIZbELE S
MR AIES | ISR A e RN RS SR TR
HXDIC FEHLE Hzh TR s nl S RIS XL F4E
B, EAGISI S D25, X Rz A
R PERE, AR SRR TR AL AR S R4S

Ko BB IPLESIE) RS AT A S Ao IR E
AL AEZS RGN Tasii . 224, fiRahRalEk TIE

B, R NUEREZRED) R R SR E i 2=
EINHEL. XT HXDIC 1S, XEHEEH A F @ ]
AL R BEAIEESHIRGE R, BT s L E
EURE 2N e st

3 HXD1C B A F E S FE R AL 12 SR B
31 BENZHESSBEEELERRE

E1% HXD1C B i1 427 B S5 S e b B BT 5
AR . P TRERS HEA AN U S R — I AN 52
B, MEREASEMIG, BN SEFERWLE R W
FERBEHIL 3 kv R, FHRARAERE . WAk
RED S ERHITE . 2R SREITE . AL0 SXELE
7). FL4HIRIR E T R B 2R IR, iR
SEFHS BHRIHIRRIE R, B — AR S R
XIS E AN, FESEE . SRS EEhE
BRI S, HASERIEREERER Y, B2,

11

HXDIC FiF TSG15B S AT S, oA gmt
ARSI, PHERAIENSRNR, R A BTG, W
FRESRZ3 S A . K75 0 K74 08 . U99 $HRLAT. JE)E
SR PeEE . ASSERNRTE AR, RS
TORHIR R I RGEL R SE RRIRT 400 kPa, HiEX RS
X FTECR—5, WS RIE TR . ek a b T
FHERN, TAREREEEER R =, WHRER
TTRESHILE, REERBESHRELGE N, BEHIHER G5
HE I S2 86 5 ADD AHC it —H A, g &l
Mgk . Sk R BEAIE ARt W 2 5 A7 AERR I S (R 5
BHMBEEIT 77 VIR, REEERREE T, s
JRAHER B BRI AR B BRI = o 580, RS
WGESSERR S . RS BES =R THEN, BiAZHaS
THEEEDRRTEE . EWAESER—5 S ERNER
WOER, B EWL S RERR S 2 SIS BRah B 75 H
Wy RAashlEsE. SEEERE=E S5, HrikE
M4 B4
32 LITHREAZ S BERNSEMREE

LbFE HXD1C B4 LG i e S I, g 4 e
YIS BB G0 b, B N R
ARSI SR . BB —, HIFEER IR S S il
BUME . EWrRE . 6A HEMSAEEEE Y, BiZE
TS s . LRI = EiFEHEE; HXDIC %R
MERNGZHES . MEREREC, HERETEFH
ZIANA&E IDZXW2-25 B R B Es, Rl i e e it
JAEEBE . FHEEAIRE, NeEfEsEE i AREES S+
Wro £, HSOEEHS R SRS FINEECE
fuig Ty FIEE AR . SRS | IR A A — B
GAE, BAEWNSEEE. WSS, B,
ESASHATICRIR . XWREAE AISINIX BN, BEFEEE
RIS . R A ST AR AR R B A E I RS
Mo RINNGRIC . T ERREELCH IE SR P AR I,
N AESREEEN, s —SAMoT e, =, WEE
RIRHL G RBE RN S b T, 6A B AR A 5
A BRAT CAN fehskrs, BRI AR A Z5okenl;
OBz MZEF8, N2 HXDIC 7F C4 BRI G M E T+
%2 18.8kV R AARE: , (b BN LSRR | R — 2
IR AN B R A I 5 22— HAZS, AR A
DA ESE R Y, 2800, EATVRE SAARIERIA
TS| Ty ESWERIE, BRI AR
N HEGBEAS, FSEN R R eRE R g,
ITELEMIAERGIAE . 6A REFXIRG., MEMLRES
oS, RUEIREEYE . SRR R B, T RIgE AR
VSN
3.3 B EBEREFRBTIEIULE

FEl%¢ HXD1C B e, AL 25 Hp ) B e 2k i T R Al AR i



AHZESEIL - F05% - %02 - 2026 F 05 A

EALERT, DA W RGeS R EE R E RS RD, ke
TGF54 TR (U A . B 43 S H B S e R — (AT
F—, MR R RAS RS R SHEIRIER, %
STE RN A AR R — S SRS . W — & R G R ARt
B, FXREIISEH I AE TR LT ACAT0V IEH iR 5
JEREIN, KA A R S . RIS R EAVS 2 R
g, IO EMEE, KoY HXDIC B L Ee S 4Rk 2
& TGF54 HilhAsmies, BT 248kVA, EH TH T
— & VVVF, B—&744E CVCF, RIS FIFEIEAR]
DU BB s o TR M R ki, 32, AHlsEs
HEEM, NSRS SRR B, SRR
R W ERA RS, SRR . [ BRI %
FERSHEES 2, RRRER AL s B PR (SRS | Rk
AR RO 2D, RA AR RIEATT — BB e A,
WHRRIMANEREE, WG LRABIGR . E=,
N ETE B FAE A NG, RE R SRR A,
WAZAE AT X BRI HE (7 3k 1 0 SE b i S il s PR s, g
HASE A CVCF SErp ik, SBfi(E 440V (BRI AN A
. B, R FEHRMEE, ERUEEAIE, B E
IR E FE AR P B R B N A L W b . 58P, &b
R UG WSS S B . A BRI, & /08
X 440V Fi . VVVE (Il 10~60Hz JESTNAR; . FHALEZ R
WD N R ARI R AES, 2B TR A s R R AR
g1, RIVEREA R FARAD , R [ B SR i R B R B
RE_EANE,
3.4 I BhaERE A XUEERE o EHEE

7£ HXD1C BB, DAL E ) 5 RIR S b B, n e
FEDEE . REEhERm O RS BN R — 455k s, st
SriE IR RS S HlEh sz, -k AR & 5F—,
AN N B R R IS, W ABTE LCDM I3 T A AL
Fext ¥t MUEL . B . BRELRIEIIE EorE, EAE
SIEE RE S R e IRME M KL 25 (L. %A CCB T #ilzhd
BHINLZEE, A AR BP RAE| ER EEM T, 7
PF@% 5 ER +7 kPa, 5 ER EL48{Lif] BP, BC R, N
PR P ANTEN RIS TG, IS HIs G REAT . 3,
FIRNEAIREE . RERIESRFHET S, RSk AIRGER:

12

5. HXDIC 285 % VAT 85 FFWr 25 900 £20 kPa, [4]4r
{4 750 20 kPa, LT 680 20 kPa [Nl & EZEHLIZ A,
950 +20 kPa N2 aRANEE, RILELIZ N ¥4 i L
Fe. Tt . SXEHE R R SR T . 28
=, BIENELEREE RRPLL, s Sl BhHls)
(217223 174 AR O N O3 NV e S s | o A
HEE ORI EGS, 55 ERCP, BPCP, 16CP Z5ikHuk
T, BESREENZI SR DA, EHEMSRE
H . RHG AR YIRS H], S SR ShE T o R REf
Te& V. 5P, HlsEkRE AR R — e, Nz
Si. WHL B, BARNFEER, HHEEXEFEEANMET
750 kPa, FI7EE 354 500 kPa J5 FR G BorE AL E R —
ek, AR EDE . YRR SRR R
prEkkAr, W ARRELE HRALEE
4 LEig

HXDIC A A b BRI A, AN T ER 0
B, fETE . . SIEAREE S 2 AEEH
A, THEEAERY. SEAZIRE . A RaEE
HLLLR s AR 55 2 Bt ez flp I & B, R SIR
BN 7 LR SR I W I AR S [F A . X
HXDIC B NFEmM S, eiikfwE e . BRGNS .
Ja sy BERE R PR, SR G — 2Rz ARl BB 5
Fro JE8hs ABLANEHER AL R | (B E A EE b
PN it — PR
%30
[1] Gk IETEHXDIC B s | A g MU S oy S i 5 0],
BUARHLIFZY, 2025(1).
X E{E HXD1B,HXD 1 CRL e N 254 T M b H ] S5 2R
2£2020(4):51-51.
TR R B DN HXD 1 CHRINL A SR [T v [ B 4
2l 2020(34):218-219.
JESENE AT K HXD 1 CHLZE T LA C EE I AT [3]. T Ph
#RHE, 2020(1):2.
43V A< HXD 1 CEUATL 2= DK -2 IS ATL— JLAY [F)3) 43- BT S 5
U] BREN LA 5704, 2023(9):44-45.

(2]

B3]

(4]

[3]



NHTESEIE - F05% - F02H - 2026 £05 A  DOL: https://doi.org/10.12349/ptc.v5i2.10459

Rule-based Algorithm for Role Classification and Text
Segmentation of Air Traffic Control Voice Text

Bin Long Peng Zhao Weihua Gao
Chongqing Branch of Southwest Regional Air Traffic Management Administration, Chongqing, 401120, China

Abstract

In response to the prevalent issues of mixed voice recognition, role identification, and segmentation difficulties between air traffic
controllers and pilots in air traffic control (ATC) speech recognition applications, this paper proposes a rule-based algorithm for
ground-air communication speech role classification and communication text segmentation. The algorithm designs a communication
template system that includes universal labels such as aircraft call signs and numerical combinations, as well as logical symbols.
On the template side, an abstract syntax tree is used to parse the communication templates. On the communication text side, the
recognized text is preprocessed first, and then the role determination and automatic segmentation of mixed voice text are achieved
through a sequential matching algorithm. This method effectively solves the problems of role identification and mixed dialogue
segmentation between air traffic controllers and pilots, providing a technical approach for semantic understanding, normative
analysis, and automatic error correction in ATC speech applications.

Keywords
air traffic control speech recognition; role classification; text segmentation; rules; dialog template; matching;Abstract Syntax Tree
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Research on the causes and maintenance practices of
unstable output voltage faults in automotive generators

Hong Tang Ke Chen Jun Jia

Chongqing Gas Mine, Southwest Oil and Gas Field Branch, China National Petroleum Corporation, Chongqing,
400021, China

Abstract

The automobile generator is an important power supply part of the vehicle’s electrical system, and the stability of the generator’s
output voltage is related to the battery life, normal operation of onboard electronic devices, and vehicle driving safety. This article
focuses on the unstable output voltage faults of generators commonly used in passenger and commercial vehicles. Based on the
maintenance experience of some commonly used vehicle models, the causes of the faults are analyzed from four aspects: mechanical
faults, electrical component failures, line abnormalities, and external load interference. A standardized diagnostic process is
established to provide operational references for the automotive maintenance industry, help avoid vehicle faults caused by unstable
voltage, and improve the reliability of the entire vehicle’s electrical system.

Keywords
automobile generator; unstable output voltage; fault diagnosis; maintenance practice; vehicle electrical system
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Application Research of Green and Low-carbon Highway
Design in Ecological City Construction: A Case Study of
G30 and G7 Expressways in Hami City, Xinjiang

Rui Li
Hami Ruizhong Highway Engineering Co., Ltd., Hami, Xinjiang, 839000, China

Abstract

Against the backdrop of global climate change and the “dual carbon” goals, green and low-carbon highway design has emerged as
a key driver for eco-city development. This study systematically examines the core concepts and technical frameworks of green
low-carbon highways, analyzes domestic and international case studies, and proposes three design strategies—full lifecycle low-
carbonization, ecological integration, and intelligent coordination—while exploring their practical implementation pathways in eco-
cities. The research demonstrates that through interdisciplinary innovation and policy support mechanisms, green low-carbon highways
can effectively facilitate urban resource efficiency, ecological restoration, and the achievement of carbon neutrality objectives.

Keywords
green highway; low-carbon design; eco-city; sustainable transportation
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Research on Performance Management and Control Index
System of Extra-large Mountainous City Urban Rail Transit
PPP Projects During Operation Period

Jun Gong' Yanlin Cai’

1. Chonggqing Rail Transit Line 18 Construction and Operation Co., Ltd., Chongqing, 400074, China
2. Chongqing Automobile Transportation (Group) Co., Ltd. Fourth Branch, Chongqing, 400074, China

Abstract

With the large-scale application of the Public-Private Partnership (PPP) model in urban rail transit, performance evaluation during
the operation period has become a key measure to ensure service quality and improve the allocation efficiency of public resources.
In view of the characteristics of rail transit in extra-large mountainous cities, such as complex terrain, significant passenger flow
fluctuation and diversified management and control dimensions, this paper takes the PPP project of Chongqing Rail Transit as a case
study to construct an operation performance evaluation index system covering three dimensions of output, effect and management.
The system sets the weight of first-level indicators as 80 points for output, 10 points for effect and 10 points for management, and is
composed of 8 second-level indicators and 45 third-level indicators, covering core contents such as on-time rate, facility reliability,
complaint rate and safety management and control. In addition, the data source, quantitative standard and collection method of each
indicator are clearly defined. This system conforms to the operation characteristics of rail transit in mountainous cities, and can
provide a standardized paradigm for performance management and control of similar PPP projects of rail transit in mountainous
cities, as well as quantitative support for government performance supervision and payment mechanism optimization.

Keywords
urban rail transit; extra-large mountainous city; performance assessment; PPP project
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Research on Dynamic Cost Control Method for Highway
Bridge Engineering

Shaomin Zhang
Western Airport Group Construction Engineering (Xi’an) Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

Focusing on the characteristics of large investment scale,long construction period,and complex cost fluctuation factors in highway
and bridge engineering,this study systematically analyzes the key logic and implementation pathways of dynamic cost control in
response to the static and lagging nature of traditional cost management.Starting from the cost formation mechanism and influencing
factors,it examines the transmission effects of design changes,material price fluctuations,and adjustments in construction organization
on project costs,and constructs a dynamic control framework covering the entire process of decision-making,design,bidding,and
construction.On this basis,by integrating data monitoring,deviation identification,and real-time feedback mechanisms,methods for
dynamic cost monitoring,early warning,and adjustment are proposed.Meanwhile,information and digital technologies are introduced
to achieve full-process data integration and collaborative management.By strengthening dynamic correction and process control
capabilities,this approach effectively enhances the refinement and forward-looking level of project cost management,providing
systematic technical support for improving investment efficiency in highway and bridge engineering.

Keywords

highway and bridge engineering; dynamic cost control; whole-process management; deviation analysis; information technology
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Research on the Application of Joint Supervision Mechanism
in the Yangzhou Section of the Grand Canal in Northern
Jiangsu

Hongliang Sun
Yangzhou Transportation Comprehensive Administrative Law Enforcement Detachment, Yangzhou, Jiangsu, 225009, China

Abstract

Inland waterway transport is a crucial component of the comprehensive transportation system and a key driver for high-quality
development. Currently, China’s inland waterway transport is in a critical phase of accelerated transformation, upgrading, and
comprehensive quality improvement. The fragmented management of maritime law enforcement agencies not only undermines
regulatory effectiveness but also hinders the high-quality development of the water transport economy, failing to meet the needs of
maritime transport development in the new era. Therefore, researching regional joint maritime supervision mechanisms is an essential
pathway to achieving integrated and coordinated development. The proposed joint supervision mechanism for the Northern Jiangsu
Canal, characterized by mutual collaboration and deep integration, offers valuable reference and promotion, holding significant
implications for advancing the shared governance and co-construction of waterway traffic safety.

Keywords
Northern Jiangsu Canal; joint supervision; mechanism; waterborne co-governance
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Application and Practice of Green Logistics Technology in
Tobacco Industry under Dual Carbon Goals

Xiao Wang Nannan Jiang Fameng He
Hongyun Honghe Tobacco (Group) Co., Ltd. Kunming Cigarette Factory, Kunming, Yunnan, 650000, China

Abstract

Under the guidance of China’s national dual-carbon strategy, tobacco industrial logistics—as a critical component of the supply
chain—has become essential for achieving high-quality industry development through green and low-carbon transformation. This
study identifies core challenges in carbon emissions within tobacco logistics and establishes a four-dimensional technical framework
encompassing green warehousing, sustainable transportation, eco-friendly packaging, and intelligent management systems. Through
case studies of Hunan China Tobacco Corporation and Yunnan China Tobacco Hongta Group, the research demonstrates practical
outcomes of technological applications and carbon reduction metrics, while proposing optimization strategies to address bottlenecks
in cost efficiency, standardization, and infrastructure support. Findings indicate that large-scale implementation of green logistics
technologies can significantly reduce energy consumption and carbon emissions in logistics operations, facilitating tobacco industry
alignment with carbon neutrality objectives and achieving synergistic ecological, economic, and social benefits.

Keywords
dual carbon goals; tobacco industry; green logistics; low-carbon technology; smart logistics
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Research on the Control Technology of Tunnel Surrounding
Rock Stability for High-Speed Railways under Complex
Geological Conditions

Cunping Zhang
China Railway No.12 Engineering Group Co., Ltd. Second Engineering Company, Taiyuan, Shanxi, 030000, China

Abstract

High-speed railway tunnels have a wide range of passages and are affected by various factors such as geological stratum evolution.
They are prone to encountering complex geological conditions such as karst, soft rock, fractured fault zones, and high ground stress.
Each type of geological feature has distinct engineering characteristics: karst geological formations have developed caves and
underground rivers; soft rock geological formations have low rock strength and are prone to softening when exposed to water; fractured
fault zones have loose rock masses and abundant groundwater; high ground stress geological formations have exceeded the standard of
ground stress. Different complex geological conditions correspond to different potential stability hazards of surrounding rock, mainly
including water and mud gushing, surrounding rock collapse, large deformation, and rockburst, which pose risks to construction
safety and project quality. This paper, based on engineering practice, classifies and summarizes the types and core characteristics of
complex geological formations, analyzes the manifestations and hazards of surrounding rock stability hazards under various geological
conditions, and proposes targeted control technologies, which can ensure the safety of high-speed railway tunnel construction.

Keywords

high-speed railway tunnels; complex geological conditions; control of surrounding rock stability
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Research on the Artistic Transformation of Smart Public
Facilities from the Perspective of Cultural Context Inheritance

Jinming Yan Qingwu Li Xiaoquan Zeng’
School of Architecture and Art, Guangxi Arts University, Nanning, Guangxi, 530007, China

Abstract

In the wave of smart city construction, urban public facilities are facing the dual challenges of homogenization and the disappearance
of cultural identity. Taking Nanning City as a case study, this research constructs a “physical-non-physical” cultural context dual-
dimensional translation framework, proposes a three-in-one overall strategy of “cultural IP leadership - smart platform support -
scene-based creation”, and puts forward modular design strategies for five core facilities. It also establishes a C-E-G-T performance
evaluation system. This research aims to provide theoretical references and practical guidelines for the transformation of public
facilities from “functional components” to “cultural business cards” and “smart terminals” in the process of smart city construction in
Nanning and similar cities.

Keywords
cultural context inheritance; smart city construction; public facility design; Nanning
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Reflections on the Application Measures of Intelligent
Signal Maintenance Systems in Urban Rail Transit

Ruobing He Shouqian Deng Xiangyin Shen
Chongqing Transportation Construction Co., Ltd., Chongqing, 400043, China

Abstract

Urban rail transit plays a vital role in urban public transportation by alleviating ground traffic congestion and enhancing operational
efficiency. The signaling system is intrinsically linked to train operations, necessitating the implementation of an intelligent signaling
maintenance system that integrates [oT, big data, and Al technologies. This system enables real-time monitoring of operational status,
intelligent fault early warning, and comprehensive lifecycle management, thereby significantly improving maintenance effectiveness.
This article analyzes the application strategies of intelligent signaling maintenance systems in urban rail transit, aiming to elevate
maintenance standards and ensure safe, reliable operations across the entire urban rail network.

Keywords

intelligent signal maintenance system; urban rail transit; application measures
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Research on Disease Detection Technology for Expansion
Devices of Urban Expressway Overpasses

Changhai Si Muzi Li
Changchun Municipal Engineering Design and Research Institute (Group) Co., Ltd., Changchun, Jilin, 130000, China

Abstract

The expansion joints of urban expressway viaducts are subjected to prolonged exposure to high-frequency traffic flow, repeated
impacts, rainwater erosion, and temperature cycles. These joints not only facilitate the release of beam end displacements but also
directly affect the bridge deck’s smoothness, drainage performance, and driving comfort, making them one of the most wear-prone
components in urban bridge maintenance. Current standards for urban and highway bridges include expansion joints among the
key subjects for routine inspections, periodic examinations, and specialized tests, with inspections focusing on issues such as loose
connections, abnormal deformation, damage, detachment, leakage, blockages, and resulting vehicle jolting. Drawing on the common
types of expansion joints used in China’s urban expressway viaducts and on-site maintenance experience, this paper analyzes
common defects and corresponding inspection techniques, with particular emphasis on the inspection criteria for steel components,
anchorage zone concrete, waterproofing and drainage systems, and fastening connection systems, aiming to establish a defect
identification approach more aligned with the practical operations of urban bridges.

Keywords
urban expressway; elevated bridge; expansion device; structural defects; detection technology; research
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Research on Road Disease Prevention and Control Technologies
in the River-Side Sections of the Yarlung Zangbo River Region

Pengli Niu
Mintai’an Insurance Appraisal Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

The roads in the river sections of the Yarlung Tsangpo River region are frequently affected by various types of diseases,such as
subsidence,cracking,and seepage,due to the impact of geographical and climatic factors.These issues seriously affect traffic safety
and road service life.This study addresses the road disease issues in the river sections of this region,analyzing their main types
and causes,exploring existing road disease prevention technologies,and evaluating their applicability in specific environments.By
comparing domestic and international technologies,a set of disease prevention technical solutions for the river section roads in the
Yarlung Tsangpo River region is proposed,including infrastructure construction,repair and reinforcement technologies,and long-
term monitoring and maintenance management mechanisms.In addition,the study discusses the technical challenges of road disease
prevention in complex environments and proposes directions for future technological development,providing feasible solutions to
improve road diseases in this region.

Keywords

Yarlung Tsangpo River; river section roads; road disease prevention; technical solutions; environmental impact
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Research on Refined Management of Safety Risks in Train
Operation Scheduling for High-Density High-Speed Rail
Networks

Yanli Xu
China Railway Taiyuan Bureau Group Company Dispatching Center, Taiyuan, Shanxi, 030013, China

Abstract

Addressing the highly coupled peak-hour scenarios of a high-density high-speed railway network, this paper proposes a refined
risk management methodology for train operation planning. First, using Delphi and fault tree analysis to identify risk factors—
including operational organization, command coordination, and equipment status—the study establishes fifteen indicators across
three dimensions (operational efficiency, scheduling coordination, and equipment reliability) with assigned weights. Second, an
event-driven closed-loop process and rolling conflict assessment model are developed, leveraging data from TMS, CTC, and CTCS
systems, alongside a multi-indicator dynamic threshold early-warning mechanism. Offline validation using three months of data from
a key railway hub demonstrated a 60% reduction in conflict risk incidents, a 45% decrease in scheduling command deviation rates,
a 99.2% improvement in punctuality rate, and nearly 40% reductions in both average conflict resolution time and median command
response duration, alongside enhanced capacity utilization and equipment consistency. The study confirms that data-driven closed-
loop management significantly enhances safety and operational efficiency under high-density and cross-line operation conditions.

Keywords

high-speed railway; operation schedule; safety risk management; dynamic early warning; cross-line connection
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Selection Methods for Traffic Management in Expressway
Expansion and Reconstruction

Gang Yang
Jiangsu Lianhao Transportation Technology Co., Ltd., Yangzhou, Jiangsu, 215000, China

Abstract

Against the backdrop of continuously improving traffic infrastructure and the ongoing optimization of road network operation
efficiency, expressway expansion and reconstruction projects have become a central measure to alleviate traffic congestion,
enhance traffic capacity, and meet the growing regional traffic demand. The scientific selection of traffic management plans during
construction is directly related to construction safety, road section traffic efficiency, regional network stability, and public travel
experience, and is a key part of ensuring the smooth advancement of expressway expansion and reconstruction projects. Based on the
implementation characteristics of expressway expansion and reconstruction projects, this paper systematically reviews the types of
traffic management modes and analyzes the core factors influencing traffic management selection.

Keywords

expressway; expansion and reconstruction projects; traffic management
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Research on Application of Dedicated Wireless 800MHz
Trunking System in Subway Systems

Xiaoping Wang
Guiyang Rail Transit Line 3 Construction and Operation Co., Ltd., Guiyang, Guizhou, 550025, China

Abstract

With the acceleration of urbanization, subways have become a crucial component of urban transportation systems and a key
solution for alleviating traffic congestion in many cities. The safety, stability, and communication quality of subways directly
impact operational efficiency and safety. This study investigates the application of dedicated wireless 800MHz trunking systems in
subway networks, analyzing their advantages in enhancing communication quality and ensuring passenger and staff safety. Through
comparative analysis of existing wireless communication technologies, the research focuses on the characteristics of the 800MHz
frequency band, system architecture, and practical implementations in subway environments. Results demonstrate that dedicated
wireless 800MHz trunking systems exhibit strong interference resistance, high stability, and extended coverage ranges, making them
an effective approach for upgrading subway communication infrastructure.

Keywords
dedicated wireless; 800MHz frequency band; trunking communication; subway system; wireless communication
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Key technologies for performance characterization and
engineering application of high-performance materials in
geotechnical transportation engineering

Yu Li
Hubei Province Gaochuang Highway Engineering Consulting and Supervision Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

This paper studies key technologies for the characterization and engineering application of high-performance materials in
geotechnical transportation engineering. Aiming at the limitations of conventional empirical design methods when applied to cement-
modified recycled base, cement-stabilized aggregate base, all-weather fill, and ultra-high-performance concrete piles, a material
evaluation framework integrating resilient modulus modeling, trafficability assessment, and wave-based integrity testing is proposed.
The study discusses testing procedures, parameter interpretation, model correction, and field implementation paths. Results show
that high-performance materials can improve bearing capacity, construction efficiency, and durability, while their nonlinear and
heterogeneous behavior requires more refined design and verification methods.

Keywords
high-performance materials; resilient modulus; all-weather fill; UHPC pile; trafficability; geotechnical transportation engineering
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Exploration of Troubleshooting Technology and Preventive
Maintenance Application for Track Circuit Signal Equipment

Wei Wang
Jinzhou Signal Section, Shenyang Railway Bureau, China Railway, Jinzhou, Liaoning, 121000, China

Abstract

Track circuit signal equipment is the “nerve center” of railway transportation, and its operation directly affects safety and efficiency.
With the development of railways, equipment failures are frequent and diverse. It is of great significance to conduct in-depth research
on fault diagnosis techniques and establish a preventive maintenance system. This article analyzes the causes and troubleshooting
points of equipment failures, introduces intelligent monitoring, fault diagnosis algorithms, remote troubleshooting, and standardized
upgrading of specialized troubleshooting tools required for typical systems such as 25Hz track circuit overlay ZPW2000 coding
equipment and ZPW2000 track circuit. It elaborates on the practical path of constructing a preventive maintenance system, including
scientifically formulating maintenance plans, controlling daily inspection content, implementing component cycle maintenance
standards, and improving the professional abilities of maintenance personnel, providing support for the safe and stable operation of
railway transportation.

Keywords
track circuit; signal equipment; troubleshooting
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Study on SWOT Analysis and Development Path of Huai’an
Railway Freight System in the Context of the New Era

Xumei Du Wenjun Wang
Huai’an Railway Construction Office, Huai’an, Jiangsu, 223001, China

Abstract

Starting from the goal of accelerating the development of Huai’an railway freight transport, this paper uses the SWOT method to
analyze the opportunities and threats faced by Huai’an railway transport, as well as the main internal strengths and weaknesses, and
preliminarily proposes the development path of Huai’an railway freight system through research. This provides theoretical support
and decision-making reference for the green and low-carbon development of railway logistics in Huaian City.

Keywords
railway freight transport; SWOT Method; develop-ment path
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