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Causes and improvement measures of vacuum tire leakage
in four-wheel drive off-road forklift

Hao Liu
Baoji Combined Forklift Co., Ltd., Baoji, Shaanxi, 721001, China

Abstract

A four-wheel-drive off-road forklift model innovatively adopted vacuum tire structures on both front and rear axles to enhance driving
stability and off-road performance on unpaved roads. However, users frequently encountered varying degrees of rear tire leakage
during actual operation, severely compromising product reliability and user experience. To address this issue, a systematic analysis
was conducted from multiple dimensions including structural design, manufacturing processes, material quality, and operational
conditions. The primary causes of leakage were identified, leading to a series of targeted improvement measures. Through practical
production tracking and multi-round verification, the modified tires demonstrated significantly improved airtightness, effectively
controlling leakage issues while ensuring the product’s quality and long-term operational stability. This paper details the fault analysis
process, structural and process optimization methods, and summarizes the improvement outcomes, aiming to provide reference for
vacuum tire system design and quality control in similar engineering vehicles.

Keywords
4WD off-road forklift; vacuum tires; leak detection; structural optimization; process improvement; airtightness testing
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Research on Risk Identification and Control in EPC
General Contracting Projects for Construction Enterprises

Jing Zhang
Hydropower and Water Conservancy Planning and Design Institute Co., Ltd., Beijing, 100120, China

Abstract

In the current context of sluggish global economic growth, insufficient domestic effective demand, overcapacity in the construction
industry, and intensified market competition, international expansion has become an inevitable choice for construction enterprises.
The imperative to “go global,” “maintain stability,” and “ensure success” reflects the essential needs of corporate reform and
development. Since the beginning of the 21st century, EPC engineering general contracting projects have gradually emerged as the
mainstream construction management model and trend in the international engineering contracting market, with the fundamental core
objectives of cost control and schedule assurance. This paper focuses on EPC general contracting projects as the primary research
subject, concentrating on the bidding and tendering phase. The study aims to explore effective application of cost management
and control measures under the EPC model, thereby enhancing the quality and efficiency of engineering project management and
supporting the high-quality development of construction enterprises.

Keywords
EPC; General Contracting; Bidding; Risk Identification; Control Measures
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Corrosion Risk Assessment of AC/DC Transmission and
Distribution Lines to Natural Gas Pipeline Network in Central
China

Yong Liu Longfei Hu Qiang Liao
Huazhong Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Wuhan, Hubei, 433100, China

Abstract

As a pivotal energy hub in China, the Central China region faces significant challenges from electromagnetic interference (EMI)
generated by power transmission and distribution lines. Such interference can compromise the effectiveness of cathodic protection
systems in natural gas pipelines, increasing corrosion risks and jeopardizing pipeline safety. This study systematically analyzes the
interference mechanisms of AC/DC transmission lines on cathodic protection in natural gas pipelines, based on electromagnetic
induction and electrochemical corrosion principles. It clarifies the operational pathways of AC and DC interference. By examining
three critical dimensions—transmission line parameters, pipeline installation conditions, and environmental factors—the research
identifies key corrosion risk factors. A risk assessment framework is developed, incorporating interference intensity, cathodic
protection failure severity, and pipeline vulnerability. The risk evaluation model combines Analytic Hierarchy Process (AHP) with
fuzzy comprehensive evaluation. Tailored risk mitigation strategies are proposed for high, medium, and low risk levels, providing
technical support for the safe operation and corrosion protection of natural gas pipelines in Central China, thereby ensuring stable
energy transmission system performance.

Keywords
AC/DC transmission and distribution lines; natural gas pipeline networks; cathodic protection; corrosion risks; risk assessment
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The Impact of the Application of New Building Materials
on Project Cost and Control Strategies

Lei Zhang
China Metallurgical Group Corporation SEDI Shanghai Engineering Technology Co., Ltd., Shanghai, 200000, China

Abstract

Against the backdrop of the green and low-carbon transformation in the construction industry, the promotion and application of new
building materials have become the core driving force for industry upgrading, but their characteristics also pose new challenges to
the control of project costs. This article focuses on the definition, classification and core characteristics of new building materials,
systematically analyzes their full-cycle impact on the design bidding and tendering in the early stage of engineering, the cost in the
construction stage, and the expenses in the operation and maintenance stage, and reveals the dual effects of enhancing the long-term
value of the project while causing cost fluctuations. In response to the problems existing in the current management and control,
such as the disconnection in the early selection, insufficient construction coordination, incomplete later accounting, and the lack of
external standards, a closed-loop management and control strategy is proposed from four dimensions: early source control, refined
management of the construction process, full-cycle optimization in the later stage, and improvement of the external support system.
The research results can provide theoretical references and practical guidance for the project party to rationally apply new building
materials and balance costs and benefits.

Keywords
New building materials; Project cost; Control strategy
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Simulation and hazard analysis of smoke and fire in the
throat area of the metro car depot under the cover of urban
rail transit

Wengqian Jiang
China Railway Siyuan Survey and Design Group Co.,Ltd., Wuhan, Hubei, 430063, China

Abstract

With the acceleration of urbanization, over-track development in urban rail transit has gradually become a development trend. Over-
track development offers advantages such as alleviating urban land shortages, promoting residential and commercial development
in the over-track areas, and enhancing the overall image and quality of the city. However, it also presents drawbacks, including
challenges in fire protection design, high fire risks, and difficulties in fire control. Effective smoke control in buildings after a fire
outbreak is a crucial means of protecting people’s lives and property. This paper simulates fires in the throat area beneath urban rail
transit over-track depots, analyzes the combustible conditions and fire characteristics in the throat area, presents smoke simulation
results under fire scenarios, and proposes criteria for ensuring life safety as well as smoke control strategies for the throat area.

Keywords

rail transit; Throat area; Fire simulation; Smoke control
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Research on Dynamic Adjustment Mechanism of High-speed
EPC Cost under Digital Measurement

Chunmei Shen

Yunnan Yunling Expressway Engineering Consulting Co., Ltd.. Kunming, Yunnan, 650000, China

Abstract

High-speed EPC projects are characterized by extended construction timelines, technical complexity, and volatile external
environments. Traditional static cost control methods struggle to adapt to dynamic changes during construction, often leading to cost
overruns and resource waste. Digital measurement technology, with its real-time, precise, and collaborative advantages, provides
technical support for dynamic cost adjustments. This paper examines the application logic of digital measurement in cost control
from a full lifecycle perspective of high-speed EPC projects. It identifies key factors influencing dynamic cost adjustments and
establishes a closed-loop dynamic adjustment system encompassing “data collection, deviation analysis, strategy generation, and
execution feedback.” The paper proposes safeguard measures in three areas: technical adaptation, organizational coordination, and
risk prevention. These efforts aim to enhance cost control accuracy and maximize project investment returns, offering both theoretical
references and practical implementation pathways.

Keywords
digital measurement; high-speed EPC project; dynamic cost adjustment; full life cycle; closed-loop mechanism
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Comparison and Optimization of Anti-skid Test Methods
for High-speed Asphalt Pavement

Yan Sun

Yunnan Yunling Expressway Engineering Consulting Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

The anti-skid performance of highway asphalt pavements directly determines traffic safety, and the scientific accuracy of testing
methods critically impacts pavement quality. This study systematically compares core anti-skid performance indicators, evaluating
mainstream testing methods—including pendulum friction coefficient measurement, dynamic friction testing, and construction depth
determination (manual sand-laying method and laser construction depth meter method) —in terms of their operational mechanisms,
technical features, and application scenarios. A comprehensive analysis is conducted on each method’s advantages and limitations
regarding detection precision, operational efficiency, and environmental adaptability. Considering the complex service environments
and diverse traffic loads of highway asphalt pavements, the paper proposes optimization strategies focusing on method combination,
equipment upgrades, and standardized testing procedures. These recommendations provide theoretical support and practical
references for enhancing the reliability and engineering applicability of anti-skid performance testing in asphalt pavement systems.

Keywords
highway; asphalt pavement;slip resistance; test and detection method; comparative analysis
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Safety Management and Risk Control of Aircraft Maintenance
Operations

Danpeng Zhu
Maintenance Engineering Department of Beijing Airlines Co., Ltd., Beijing, 100076, China

Abstract

In response to the challenges of maintenance safety in the context of the rapid increase in global air transportation volume, this article
will combine the characteristics of aviation maintenance accidents and the practical application of Al technology to construct a safety
management system with intelligent prevention, resilience guarantee, and closed-loop control. By relying on innovative measures
such as integrated Al fault diagnosis, regional supply chain, and digital twin training, the proactive interception rate of faults has been
significantly improved, and the occurrence rate of human errors has been reduced. And rely on actual cases to verify the feasibility
and effectiveness of relevant security management measures and risk control paths. According to research results, the integrated
strategy of integrating digital technology and resilience management can break through the bottleneck of traditional maintenance
safety and provide reference for the aviation industry to achieve the goal of “zero deaths”.

Keywords
aircraft maintenance operations; Safety management; digital twin risk control
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Application and Research of the Double-Station Method
Linked Triangle Measurement Technology

Jianmin Gao
China Railway No.11 Engineering Group Co., Ltd., Wuhan, Hubei, 430074, China

Abstract

In recent years, the construction progress of urban subways has been accelerating continuously, and the length of interval tunnels
has been extending. The accuracy of the underground control network in long-distance construction directly affects the quality of
shield tunneling construction. The traditional single-shaft orientation survey method can no longer meet the requirements for high
precision and high efficiency. Therefore, this paper obtains sufficient redundant observation data by reasonably increasing the number
of ground and underground near-well point layouts to offset the accidental errors in the survey process and improve data reliability.
Subsequently, a rigorous adjustment calculation is carried out to solve the coordinates and azimuth angles of the underground near-
well points. This method is simple to operate and efficient in calculation, and its precision meets the control requirements of subway
construction. It provides reliable technical support for long tunnel construction and greatly facilitates the control survey work of
subway construction.

Keywords
Subway construction survey; Single-shaft orientation; Connecting triangle
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Construction of the Index System of the Graded Supervision
of Highway Engineering Safety and Environmental Protection

Min Chen
China Highway Engineering Consulting Group Co., Ltd. Wuhan Branch, Wuhan, Hubei, 430000, China

Abstract

The sustained expansion in scale and volume of highway construction projects has heightened demands for safety and environmental
oversight. Establishing a scientifically grounded and rational hierarchical supervision framework for highway engineering safety and
environmental protection is pivotal to achieving precise and efficient regulation. This study conducts an in-depth analysis of current
supervision practices, employing analytical methods such as the Analytic Hierarchy Process (AHP) and expert consultation to identify
indicators across personnel, equipment, environmental, and management dimensions. A comprehensive and targeted hierarchical supervision
system is developed, with detailed elaboration on key aspects including indicator weighting and classification criteria. The research aims to
provide robust support for enhancing the regulatory standards of highway engineering safety and environmental protection.
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highway engineering; safety and environmental protection; hierarchical supervision; index system
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Research on the Integrated Method of Engine Electronic
Control System Calibration and OBD Fault Diagnosis

Na Wei Zhan Shen Haichao Pan
Great Wall Motor Co., Ltd., Baoding, Hebei, 071000, China

Abstract

With the advancement of automotive electrification and intelligentization, engine management system (EMS) calibration and OBD
diagnostics have become pivotal for performance optimization and emission control. Traditional standalone development approaches
suffer from data fragmentation and model inconsistencies. This study proposes an integrated calibration and OBD diagnostic
methodology for engine electronic control systems. By establishing a unified control model, it achieves dynamic coupling between
calibration parameters and diagnostic logic. Leveraging multi-source sensor fusion and real-time cloud analytics, the method
enhances fault detection accuracy and system robustness. Results demonstrate that this approach shortens development cycles,
reduces calibration costs, and provides an efficient technical pathway for intelligent development of new energy vehicles and smart
connected powertrain systems.

Keywords
engine electronic control system; calibration; OBD diagnosis; integration; intelligent control
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Thermal Management and Energy Saving Co-control of
New Energy Vehicle Battery in Low Temperature Environment

Fuqiang Tang
Xiaomi Automotive Technology Co., Ltd., Xiangyang, Hubei, 441002, China

Abstract

The impact of low-temperature environments on new energy vehicle (NEV) battery performance remains a critical challenge
in EV technology development. Subzero temperatures not only reduce energy density and cause capacity degradation but also
impair charging efficiency, potentially triggering safety hazards like thermal runaway. Addressing this issue requires coordinated
optimization of thermal management systems and energy-saving control strategies. This study investigates the mechanisms of low-
temperature effects on battery performance, examines the operational principles of thermal management systems, and reviews current
technological advancements. Through practical NEV applications, we propose an integrated thermal management and energy-saving
control scheme, with particular emphasis on the synergistic interaction between thermal management systems and powertrains.
Experimental and simulation validation confirms that this approach significantly enhances battery performance, reduces energy
consumption, and prolongs service life in cold environments. The research provides theoretical foundations and technical support for
improving NEV performance in low-temperature conditions, demonstrating substantial engineering value.

Keywords

new energy vehicles; battery thermal management; energy-saving control; low-temperature environment; collaborative optimization
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Research on Identification and Evaluation of Road and Bridge
Structures Based on Nondestructive Testing Technology

Mao Wang
Anhui Construction Engineering Testing Technology Group Co., Ltd., Bengbu, Anhui, 233000, China

Abstract

China’s ongoing transportation infrastructure development has led to frequent structural failures in bridges and roads under prolonged
environmental and load conditions. Conventional inspection methods, however, suffer from drawbacks including high destructiveness,
low efficiency, and limited accuracy. Non-destructive testing (NDT) technology, with its advantages of high precision, rapidity, and
non-destructiveness, has become a crucial tool for structural defect identification. This paper systematically examines the application
mechanisms of ultrasonic testing, geophysical radar (GPR), infrared thermal imaging, acoustic emission, and laser scanning. Through
case studies, it analyzes the role of multi-source fusion and intelligent algorithms in quantitative defect assessment. The research
demonstrates that integrated multi-technology detection enables precise defect identification, visual evaluation, and risk classification,
providing scientific evidence and intelligent decision support for bridge and road structure operation and maintenance management.

Keywords
nondestructive testing; bridge and road structures; damage identification; structural assessment; intelligent monitoring

= LA S > + == o Y Sia
E T Il AR B B 1w = IR A 51T 5
T
LR TAUREEE A IRAT], P - Z2RUEE 233000
m =
FOE SRR A SRR R, BRARGMAERPTRE IR A TREAL, Hoenly X EESTRER, RK, #H
BEARERE, RFHRMBEA (NDT) 2454, sk hd, RAZHBRERHNGEEFE. AL RA%IRT
ABR . WRFEL (GPR) | sb#oRM, B RS EHCLAMBFRR G AR, S6RBREINT S RS S FiIE®

R E L TIRE TR, FREREN, SHAWMRARN T IR EMHEPA TOFEL oo R, ABHLEHE
Y e TR FIRE 5 AT A AL R

KA
T ;. BMLEH; HEIRA; SHRE; il

13|% R T MR R, SRR
B TRy g 08 CF RXHR TR

Gikyde e ST IR R B i Sk s DOUn LR SRR, PERITRITERE

ok, KIS, BHRASTERTRTY . S, phE e PORIRIGHIE 2SS TRIEIRS .

S TGS EEIT L I, B 05 2 TR TR R IR I B 5 R A

VB SRS, RIS, s i :

g, BRSSO, EEEBMNSI, ) | o e ke

BRI ES IR B B, (A, e e Tosting, NDT) BBt

Lk SRATHEARM, EESIGOEAR, BRERE s ione B NEIIIRE S, KI5

WEARERRIBSGINES, EBISITRIORAMCSERC, BT coppcte | U bHEORIR bR S HISERS e, FoR0

%IJ/EH)?E:\ j\lé\ %\ EZ%%}ETE%XTJ?*$@W%B\’{ﬁﬁi&??}%imuq %EFEE?%E, }\)\ﬁi@ﬂﬂ‘ﬁ%%@’ﬂ*ﬂfﬁﬁﬁ@iﬂ%uo ﬁmei%%i

RERE RIS LSS, AR i | s g

AT, AR AR A S

CEHEAY 2% (1990-) , B, PEZHEEEA, & peyingisis des7if; dpiilibit b SE S

R, TN, MEBRRmEIH. TR R AR TR 515

38



ITEFARAEEE-$0% -

%2341 - 2025 4 12 A

SRR 5258 PR SHEOR B SN R RSO R
MR IAES, IR RN, 2Rl Br e
WREER, FEESESEIERE L, RIS
ME RS RIAERIR, MBS RRERAS IS
BSUEP SRR R Ak
2.2 B EMRENETELRBEHE

EEF RN e 2 RS TERE R, RATE
Eate S TR W IR E AR 28k . A
ZSHIRE . SRR B O MRS . T S
il R FEUEIMRSCR R ER, BRI (InE#H
IR, PREMEIR ., SRl ) s aR . BE TR
BIZER . Stba AR R Rt R R . N ERE
RIS SHh BAT RN . SEAEDIS A S IR (E
KEHTN SRS RS SR SHARER;
X R AR FHE SREED M, ERREFIEAL
5 {E SR AR 7 Sk IR R 5 T R e TS
AL, R AR IERIEE S (5 SRR, ARl
RERE, SEEME G I Eh R I oW e 2T
2.3 T il 7E B S5 A AR AR 2R P B RE AL

ARG TR R T, TERRSIER B A h 55
FAHERE T MI( Structural Health Monitoring, SHM )IAZ/CZE AR o
I iDE 1 oA RN SRy a2 1) 27N ey R P £ = e v vl
Batudtt . 2yt S Ea S, alstilS iR
A NI SRR . Fn A SR =2, —
e, AT ENERSTRES S ES; =
LA, RIS B RS BT T el
SiRERET SRR, T Sk L
AR TR E RS, SKIXIR) | IRl {REESFHEIR
ASEI M SRR . Tk, BREGNERARZ . TA
HNUEBEIBAR DLOBRIRE E S R, TR UM%
SRR AT, SEBL T M SR TR ) “ s
OREAR . AR R ORI, AR TR
RIS SR, oA a7 dan R TR O TR}
P SRR RIE,

3 M T ME RN A S B
3.1 BAEEEURKRA
8 P RS IR A VB 5 M NS IR 15 TR R g FH e

R TEA R TR 2 —, HFOREE T S T R A RE
SEERBEASENA = A ) 5 . TR S INREAR Y, AR EAN R R
SUHEREIT, HAGRREE . GEE SIS A m AL,
S5 | REE S SFHlEs SEPREE RS E SRR .
AN E SREEA T, PRI ERIRE . VO
S5WR. Bk RENEDT Z A THREER . FrER
A RGBT A SR S O AR [ Rl

( Phased Array Ultrasonic Testing, PAUT ) $ AR a]52EH 22 FEE

P
(£iR

=
77

FARRES =4GR, BERATNEINEN DL
SR GIEMIRE . FERTR R A R Mkt 1 e a2 R
o TR S B IR R R A e
Wnz RA . FIEACELY, (BEESERZIRE L0,
TS SRR, RILHE & A YSHE R
BEHE A IR NRRS, DSEate g RfeEtt 5r &
=k,
3.2 REIX (GPR) iR

HiFiE5 5 ( Ground Penetrating Radar, GPR ) # R Jk T
HLRARAE AN O R S R, BRI S E
NEPE RS . ek MRSt BT, HEAR R
SRR N A S S A, R RN s R B L [
PRGHES, HiB R IERE AT AW SN 4 . GPR
T BB R, e s e LM/ N, §E
S PRSI AR A A . AR S B ELR M, GPR 7]
FEHRB N A . SR MR, HEESERE
EEE R MRS S i N TRRERRIISIA, ERUHER
% (CNN) 5% FrmEdL (SVM) HE D AT GPR B
VRIS HEED 2, PSRl EEIE ) B 32 S E A
PR, RS S e ST A A RIS 5 EE . dhE =
PO S IMARUR & 2 HOREHER S . GPR K UR]
SHVERNINERENI R, TEREZ RNE ., 225 ARH
FRMARZ, AR RS TS SF S R (s
BER
3.3 IHMAR BT AR

LT INABAGA IR AT SRR 22 SRR Bl 45 H P s B
Wahbe, EFRSRERE SR EE TR —.
AL T R EZ RS AR IR ORE SR ER: 4
CERGNFEEESEE . S . SEEEEGET, RIE T2,
TR 2 P R A, AMBEBROGBS I E Rk
A IMNERRER, B ER RIS &4
EG TS RIEEFITE, AR EX S E =N
S5REMAE, SRR IR, SR AR,
FERIRE TR R  REE R SR - 3 R R
AR, TEANLUAV HEHL I MABRGA S IR L, e .
MEBAT X IR B AN E 5424, mIERI RN 52T
IRGEIERES BB T, APEmkeildEmitE, R4
GIEEINGIRIE . HIRZEE s E /N FR R0, R
ZIN BN SR E A ER AR THIREIE . A IMONELS
TRREIEM . TR 5 2 Pl R T R T R TARR
L

4 TiReNEESAES 5S8R FiE
4.1 SEHEREFAR

TN ILE B s ah M e N R 2 R . PR =
HISRERIEE R B E S, BT P e T

39



IREFAREEE - £09% -

%2341 - 2025 4 12 A

IREERR L. ZIFEUER G BB RS- AR . R
BIiK (GPR) | ZIMARRIR . FAFEFELMGNIES, S
WEEENSEELGRIE. R OETEIER . FIEES
JURERRS : EEdRER, AR S 2 Ak s
RIFHIEE RIS 55 AERHIERT, RAIBCHS . TR0y
ST (PCA) MIREES:SIFHIERREUT T, HBRTURER: £
DURIET, 5 AT B S I 4R A
ARG MIZE R TRER IR, SEBR FIRBIRRILR SR . SEik
R, ZIERATORIESE AR T A R R T
W % R ERTE AE Rae U b B R R T HE SHIE R R S R
EE, 5%, iz, R SRR E AR IR 2 IR
2925%, RMATEEERRTEAE 90% DL o iX—RlE R A ARMY
R T SN RN AME S &R, AR E TS
S Rms it TR I 24 (S B
4.2 EFHRFINREIRANEZ

P& SIS | A 1 ESe N E & aeiR B 5 H3hi2
Wk B IR SRR FURFIE Y125, Sk mTEEs
ZABIRE ARG, THMESREZIRE DL EE
S IRFAR. SCHFIAENL (SVM) B/ NREAR S T B&E
SREZACRE D, SR T R4S BEPLGAL (RF)
LR E S A RN RE T, AR 2 Mk
BHBG M BRIEZEMEZ (CNN) 45& EIIRIRBILS,
BETELLIMARRIGR S EE R EHR T BB R EAFIE, SN
DREENRER. B 5 ARHELER . HuEER SR>
SRS, BERLEN ARG SIS, SRR SR
SEER M, SRMEEREN, B TRESINGATBIRS
FEMT R IRHE T RIPEIR B P AR 21K 93%, TERNARTEIR S 2
AR SRR NT 5%, 1SN, BETESCE S TR A
BERS, BRI PTEREIL A THREPGA IS . %88 LiR
PR Z A SN B s S MG THRORSIHE
4.3 mEEETHEEATRNLRIE

RE RPN RA FRADREA S22, EATEIH
RO RS S KGRI R . BT RET RS
BT (FEA) U575, KllfS 5 nlke b h e, anpzas,
R RIRGZEL, B A iatEaRIRAL. flan, EHE
IR R R SRR, PRI I B R AR RT R R
LRSS WHEIEE . SoSRERIEIES©
LR, Al T R F E Y . BIM (3R
EREEA) 5=4F0UIMEARIG A, SRR =
MM SR B, = 4R s B, g E
MEEREDM . MFREEOIE. AT ASRRES
REARPERS), SHpRESI T AT S4B TT%
T BBy TRESCER, FIF BIM 5 GIS (MIBE{EE A45)
BRI AT S, SREBIT A ECR S 40%, RN
RIS RIAERZIT 30% . 9 & E BTl 5 L R IR &
(BN PRI TN el VA 1Y R 2P S i At vl 15

40

FRIAVEREETR S e bn TR UL o

5 TR AR R T2 a9 A S5 Bk
5.1 R EHRLE LN 5F M

TE R R LE AR R, TR AR BB A 5L
DURRE IR S 22 TSR O-F B, BT AR . /MR
GATHTER IS (GPR) FZFHERIPER A, wT2miRb]
LS IR G . 75 % SRR RS S e Sd
QST RORE, SR EESE A AINARRIE
ETHRESFEIRBIRERE . SHEPENRL; Himk
TR I F A0 I AR A R N B S 20 B PR
DIRIT AR, AR . A/NSEERME0NE, 34
HERH 4RI 2 95%, IR EFEANRZE/NT 2 BK, sk
RE LA G & BT 90%. ZZHAREA KRS
PR IE M B N TAC USSR SR AN, M T “ R
BB — PR — " — (A R EEREZE, R &
FI5 | RSB TR R R n I, AR A M (R
{5 ey IR RO TREA IR S5 A,
5.2 EREHEREIRA

EES AR O 50 . RS S 2 2 S A 5
Far 5 ERE EERa . TR R E RS 15
PR AR IOMER .. MRS (GPR) Al HpEN (L
FERHIETBIZ IS . RS SRR s
(FWD) WIS ErE SRR ~Z IR, 2 B i A B
Heltyse ik, @ GPR 5 FWD BEAHN, wTs2El 4k iy
MR ES R ENRSRE, M EEREEE LM
IR R . PR TARFR TR, 2 AEREREINGIE
FERRTHZ) 30%, KRG FIRE 50% DL L. BiA N TEREH
B, ARSI SRR R S AR, B
HEhRBI SRR, SRR ER B TSRS
P REHIE . %R REIIRBIIAR R A SRS AP OE TR AR
fdls, HrIsE A FEdELILE R S A TN S4B Itk
THEFE, AN E T SRR BRI
5.3 BB 55 R &M

Bk S A S e s A S M E T H IR A . 454
ZRESHE TR R, IR AR THEZEK . i
AREEEERAR FEIEE TR R B L3 B RIss
B INARIG AT R B R RIRNZS . SU4E NS TR, it
RS R AR SEE 2 45 BTN =40t
FRBENS BB E N B Ar SRR K TE R R, A%
M st B RIE . R R, FIFNLZEA
B H S RRGS 20T Bk, RITERENTRINSEER,
SWREHERESERED T, WIS R 5224
T NN AR TE SR R 12 T G ER, HAEa
R SRR RS, IPuEAE R R T S SR
) =4, SEERE R ZS e AL S T bR . TR,



IREFAREEE - £09% -

%2341 - 2025 4 12 A

Halt. HREEIR AR, fhRE S mAREErREHT
R E IR REETT 40% DLE, A3 2l AR e ARG A
IPEZ e ER TR,

6 4&iE

TERZ A R EA R IES |G R S5 HaR F iR B 5
PP REIL . AGefT A, ZREdERES S5 AT
EREEEAVIREEN Y, RIS RSB “Ega e F “¥k
TR IS, TEIRTE DR E B AR SRR
FlEe ARk, KMBORR SEFAEA . BIM MBI R 50
REERLG, FMOEEAREACEERT- & SRR, SCElg
SRR SEhS NG . R, R OnPA s
MEFCLS B COlET, EhEREREM . BRI & 5
FEANNEAARARIGE N, $ETHEMER SLT A T i
TR “Rell—r—o s — 05" PPERNE TR R, o

DR E R B EE A b 42 7 i Y TR R AR O E T,

LML R, PPErSaEiE R IR IR HEOR

SRS RS ORI

S ik

(1] BRDAETE AR AR MR SR )] B 3
17 FH,2023,64(07):176-178.

[2] ZBEZE TR ARTE AR R A ] 228 15,2019,
@27):119-121.

[3]  SRIM TEA R AR EE R BRI R i 7 IRFF S []. 22 I 5,
2021,(18):134-135+151.

[4] BREZF AR AR A EER G R )] 7R ,2015,
31(02):29-31.

[5] FLAH TR M ARTEE R R Ik Mk (R )] 2L
FRHFL 2024,(14):72-74.

41



ITREEREEIE - $09% - £23H - 20254 12 DO https://doi.org/10.12345/gcjsygl.v9i23.34554

Exploration and Application of Digital Management of
Expressway Mechanical and Electrical Systems

Guoping Shu Bingzhao Zhang
Zhejiang Quzhou Yongjin Qushang Expressway Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract

The construction and operation of highways cannot be separated from the function of many mechanical and electrical equipment.
To ensure the transformation of highways towards intelligence and fully meet current operational needs, it is necessary to replace
traditional management models with digital management. The implementation of digital management refers to the use of modern
technologies such as big data and Al to digitally control various types of mechanical and electrical equipment, including monitoring,
charging, and other facilities, from a full lifecycle perspective. It can monitor mechanical and electrical equipment in real time,
ensure more efficient management, promote the improvement of equipment utilization efficiency, and ensure the maximum play of
equipment functions. The article focuses on the electromechanical system of highways, mainly exploring digital management and its
applications for reference.

Keywords
expressway; Mechanical and electrical systems; digital management
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Research on Dam Curtain Grouting Construction in Reservoir
Reinforcement Project

Lihong Deng
SINOHYDRO BUREAU 7 CO., Ltd., Chengdu, Sichuan, 611130, China

Abstract

As a commonly used method for dam foundation seepage prevention and compaction treatment in reservoir reinforcement, curtain
grouting construction directly affects the seepage resistance efficiency and long-term operational safety of the dam. Based on the
engineering practice of China’s reinforcement projects, this paper systematically discusses five aspects: the layout of the curtain
grouting borehole network, drilling and sealing, slurry mix design and grouting techniques, pressure and grouting control, as well
as post-grouting consolidation and volume stabilization. The study not only summarizes operational construction details but also
proposes implementation points that can be easily promoted under complex geological and hydrological conditions, providing
engineering and practical references for the construction organization and technical management of similar projects.

Keywords

reservoir; reinforcement project; dam; curtain grouting; construction
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Research on Key Points of Connection between Estimation
and Budget Estimate of Construction Projects and
Collaborative Control Mechanism

Kaiyue Liu
China Railway Design Corporation Limited, Tianjin, 300000, China

Abstract

Estimation and budget estimate of construction projects are key components of project investment decision-making and cost control.
The smooth connection and coordinated management level of the two have a direct impact on the realization of project economic
benefits and the overall implementation effect. In view of the prominent problems existing in the current industry practice, such as the
separation of estimation and budgeting, deviations in data transmission, and fragmented management and control, this paper deeply
explores the intrinsic correlation logic and key points of connection between these two stages in terms of compilation basis, accuracy
standards, method selection, and data interface adaptation. The research proposed a closed-loop collaborative control mechanism
with the core orientation of “goal coordination, process linkage, and information sharing”, and established a comprehensive control
framework covering organizational structure optimization, process standard formulation, technical platform support, and dynamic
adjustment mechanisms. This paper demonstrates the practical value of this mechanism in strengthening the continuity of cost
compilation and ensuring the effectiveness of investment control, striving to provide theoretical reference and operational practical
paths for the refined promotion and integrated implementation of cost management in the early stage of construction projects.

Keywords
Construction engineering Estimation and budget estimate; Key points of connection Collaborative control and management
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Analysis of Risk Management in Water Conservancy and
Hydropower Engineering Construction Projects

Chao Li Jiagan Li Taihong Li

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

Abstract

The construction of water conservancy and hydropower engineering projects is related to the overall development of society and
affects the quality of life and experience of the people. In recent years, the development of water conservancy and hydropower
engineering construction projects in China has made rapid progress, with the scale of construction increasing day by day and the
construction situation becoming increasingly complex. The construction project risks they face are also increasing day by day. The
research on risk management of water conservancy and hydropower engineering construction projects aims to create an efficient and
scientific risk management system, assist in promoting the progress of water conservancy and hydropower engineering construction,
and ensure that the economic and social benefits of water conservancy and hydropower engineering construction projects meet
expectations. This article elaborates on the overview of water conservancy and hydropower engineering, analyzes the common
construction project risks of water conservancy and hydropower engineering, and then proposes four risk management strategies:
precise identification of risks, scientific evaluation of risks, flexible response to risks, and improvement of risk management guarantee
mechanisms. Together, they form a hierarchical and progressive scientific risk management system for reference.

Keywords
water conservancy and hydropower engineering; Construction project risks; risk management
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Application of High Strength Prestressed Concrete in Water
Conveying Tunnel

Yan Hao
Sinohydro Bureau 7 Co., Ltd., Chengdu, Sichuan, 611130, China

Abstract

As critical infrastructure for inter-regional water resource allocation and urban water supply, water conveyance tunnels endure
prolonged exposure to internal water pressure, surrounding rock loads, and hydrological cycles. Traditional concrete is prone to
cracking-induced leakage, compromising both structural safety and water delivery efficiency. High-strength prestressed concrete
(PSC), engineered with pre-applied compressive stress, effectively counteracts tensile stresses during service life, thereby enhancing
crack resistance, load-bearing capacity, and durability. This study examines the application advantages of PSC in water conveyance
tunnels, detailing its implementation in critical components including tunnel linings, branch pipe sections, and maintenance wells.
Through case studies, the research validates PSC’s effectiveness, providing actionable insights for structural optimization and long-
term stability in water conveyance tunnel projects.

Keywords
high strength prestressed concrete; water conveyance tunnel; lining structure; crack resistance; durability
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Precision Control and Practice of 3D Laser Scanning in
Construction Surveying of Rail Transit

Xiaoming Wang' Yulong Yang’

1. PowerChina Railway Construction Investment Group Co., Ltd., Beijing, 100070, China
2. Powerchina Northwest Engineering Corporation Limited, Xi’an, Shanxi, 710000, China

Abstract

As rail transit projects evolve toward greater complexity and scale, the demand for construction surveying precision has become
increasingly stringent. Traditional surveying techniques can no longer meet the requirements for efficient and accurate measurements.
3D laser scanning technology, as an innovative spatial data acquisition method, has gained widespread adoption in rail transit
construction surveying due to its advantages of speed, high precision, and non-contact operation. This paper focuses on precision
control in 3D laser scanning applications for rail transit construction, detailing its implementation and significance. It analyzes key
precision control steps and practical measures, with concrete engineering cases demonstrating the technology’s effectiveness. The
study provides reliable technical support for quality control, offering substantial engineering value.

Keywords

3D laser scanning; construction surveying of rail transit; precision control strategy
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Optimization of Engineering Technology Methods and
Quality Control of Surveying and Mapping Results Oriented
by Innovation in Real-Scene 3D Construction

Weilin Ou
Hunan Provincial First Surveying and Mapping Institute, Changsha, Hunan, 410000, China

Abstract

The construction of real-scene 3D is the spatial foundation support for the digitalization of Hunan Province. Its engineering
technology level and result quality affect the effectiveness of digital transformation. This paper takes the real-scene 3D project in
Hunan Province as the research object, combines its terrain characteristics of "seven mountains, two waters and one field" and the
"provincial and municipal collaboration" construction mode, and focuses on the optimization of engineering technology methods
oriented by innovation and the construction of a quality control system for surveying and mapping results. It analyzes the problems
such as low efficiency of multi-source data fusion, insufficient modeling accuracy in complex terrain, and poor coordination of quality
control processes in the current real-scene 3D construction in Hunan Province. It builds an intelligent multi-source data fusion model,
innovates adaptive modeling technology for complex terrain, and develops a provincial and municipal collaborative production
management platform. At the same time, a full-process quality control system is established, including closed-loop management of
"two-level inspection, first-piece verification, and provincial verification", application of intelligent quality inspection systems, and
"embedded" quality inspection service models. Practice shows that the optimized technology methods improve modeling efficiency,
increase quality inspection coverage, and improve the quality of results.

Keywords

Real-scene 3D; Optimization of engineering technology methods; Quality control of surveying and mapping results; Provincial and
municipal collaboration; Hunan Province
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Research on Building an Industrial Equipment Sales System
Centered on “Value Trust

Zhiqiang Lu
Bengbu Yiai Fire Electronics Co., Ltd., Bengbu, Anhui, 233006, China

Abstract

Against the backdrop of intensified homogeneous competition and widespread credibility crises in the current Chinese industrial
equipment market, the effectiveness of the traditional “relationship-based” sales model is increasingly declining. Based on senior
sales practice, this article systematically proposes and expounds for the first time a new sales system centered on “value trust”.
This system emphasizes adhering to the contractual spirit of “keeping one’s word”, following the principle of absolute honesty
in communication, providing perception services that exceed expectations, playing the role of a truly altruistic value advisor, and
building long-term and stable strategic partnerships with customers. Research shows that under this system, what is sold is no longer
a single product, but comprehensive solutions based on equipment and reliable partnerships. This can effectively break through
market competition barriers, achieve a win-win situation for both customer and enterprise value, and provide important theoretical
and practical references for the paradigm transformation in the field of industrial equipment sales.

Keywords
Value trust Sales of industrial equipment Reputation building Customer Relationship management
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New Path for Collaborative Quality Management and
Control under the Whole Process Engineering Consulting
Model

Lianhuan Guo' Teng Ma’

1. Engineering Agency Management Office, Air Force Logistics Department, Beijing, 100016, China
2. Military Facilities Construction Bureau, Air Force Logistics Department, Dongcheng District, Beijing, 100009, China

Abstract

Based on the theoretical foundation of the collaborative control of the whole-process engineering consultation and quality
management, this paper analyzes the internal logic of their common goals, synchronized processes, and shared responsibilities. By
combining the practical work of organizing the construction of resettlement housing, apartment housing, and steel structure projects, it
reveals the core issues of collaborative control such as weak collaborative awareness, insufficient information sharing, and ambiguous
responsibility interfaces, as well as the root causes of these problems at the levels of ideology, system, organization, technology, and
personnel. Based on the principles of systematicness, collaboration, practicality, and dynamics, a new path for collaborative control
of quality management under the whole-process engineering consultation model is constructed from three aspects: organizational
structure optimization, full-process collaborative mechanism design, and technical support system construction, providing practical
guidance for improving project quality.

Keywords
Whole-process engineering consultation; Quality management; Resettlement housing; Apartment housing
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Research and Application of Optimization Strategy of
Automation Control for Thermal Power Plant under Deep
Peak Shaving Target

Gang Wang
Qinhuangdao Power Generation Co., Ltd., Qinhuangdao, Hebei, 066003, China

Abstract

With the increasing peak regulation demands in China’s power system and the advancement of flexibility retrofitting for thermal
power units, the traditional small turbine steam supply method has shown limitations under frequent start-stop and deep peak
regulation conditions. Taking the 2x300MW units at Qinhuangdao Power Plant as a case study, this paper systematically analyzes
pre-retrofit operational issues of small turbine steam sources, including pressure fluctuations, temperature instability, prolonged
vacuum establishment time, and abnormal steam seal operation. Based on these findings, a comprehensive retrofitting solution
is proposed, focusing on optimizing the main steam temperature and pressure reduction branch, adding buffer sections and
backup steam sources, and improving automatic control and protection logic. After implementation of major overhauls and field
commissioning, significant improvements were achieved: post-retrofit pressure stabilized at 0.98-1.12MPa with +£0.08MPa fluctuation
range, temperature maintained at 350-370°C, superheat remained within 25-45K, vacuum establishment time reduced to 37 minutes
(an 18% improvement), steam seals and injectors operated smoothly with 60% reduction in thermal shock occurrences. This study
provides a technical pathway for optimizing similar unit configurations.

Keywords
Qinhuangdao Power Plant; 300MW Unit; Small Generator Steam Source Conversion; Start-Stop Efficiency; Operational Performance
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Research on Construction Method and Quality Control
Countermeasure of Mixed Tower Lifting in Wind Power
Project

Sheng Yi
Wauling Power Co., Ltd., State Power Investment Corporation, Changsha, Hunan, 410029, China

Abstract

Wind power generation serves as a pivotal component in the clean energy ecosystem, with technological advancements and large-
scale deployment progressing steadily. As wind turbines grow larger, traditional all-steel towers face challenges in cost-effectiveness
and structural stability at elevated heights, leading to the emergence of hybrid tower structures combining concrete and steel. These
structures feature a concrete base connected to an upper steel tower section, effectively leveraging the complementary strengths of
both materials. This innovative design provides an ideal solution for achieving greater hub heights and better wind resource capture.
Therefore, conducting in-depth research and standardizing installation methods for hybrid towers, while establishing a comprehensive
quality control system throughout the process, holds critical practical significance for ensuring the overall safety of wind power
projects and promoting the sustainable development of the industry.

Keywords
mixed tower crane lifting; construction method; quality control
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