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High-efficiency Electrocatalysis for Hydrogen Evolution Using Cobalt-
Phosphorus Double-Doped Nickel Sulfide Nanosheets

Liu Chenyang, Bi Yucong *
School of Materials Science and Engineering, Xi'an Shiyou University, Xi'an, Shaanxi 710065

Abstract: Hydrogen energy, as a clean energy source, has huge development potential. At present, the relatively
mature hydrogen production from fossil fuels is not considered an ideal method due to its high cost and
the emission of carbon impurities. Alkaline electrolysis of water for hydrogen production is one of the
promising green hydrogen production methods at present, but the cost of alkaline electrolysis of water for
hydrogen production is relatively high. Therefore, it is urgent to design and develop efficient and low—cost
catalytic materials for alkaline electrolytic water hydrogen production electrodes. In this paper, the perfor—
mance of transition metal sulfide electrocatalytic hydrogen evolution materials is optimized through one—
step hydrothermal method and high—temperature phosphating. The hydrogen evolution performance of
P-Co-Ni;S,/NF in alkaline electrolytic water was studied through physical characterization, electrochem—
ical tests and theoretical simulation calculations. The optimal reaction conditions of the alkaline electrolytic
water hydrogen evolution material were analyzed by changing the mass of hydrothermal reactants during
material preparation. The research found that the cobalt and phosphorus dual-doped P-Co-Ni;S,/NF
has a spider—web-like nanosheet structure similar to Ni;S,/NF, providing a large number of ion transport
channels and reactive sites for hydrogen evolution in electrolyzed water. The electrochemical perfor—
mance of the prepared electrocatalytic materials was investigated using the standard three—electrode
system. It was found that P-Co-Ni;S,/NF has more excellent electrochemical performance than Ni;S,/
NF and single-metal-doped electrocatalytic materials. Through the combination of theoretical simulation
calculations and electrochemical experiments, the path and mechanism of hydrogen evolution in water
electrolysis using P-Co-Ni,S,/NF co—doped with non—-metals and transition metals were jointly explored,
providing certain theoretical and experimental support for the development of hydrogen evolution materials
and electrolytic cells in alkaline water electrolysis.

Keywords: hydrogen evolution from electrolytic water; nickel foam; density functional theory;
doping strategy; transition metal sulfide
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Research Progress on Coal Gasification Slag Based Adsorbent Materials

Deng Qi
School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, Shaanxi 710048

Abstract:

Coal gasification slag (CGS) is a solid waste generated during the coal gasification process, with an an—

nual emission of over 60 milion tons. According to the ash discharge method and particle size, CGS can

be divided into fine slag and coarse slag. Its storage can easily cause air pollution, threaten soil and water

ecological risks, and urgently require resource utilization. The main component of CGS is aluminosilicate,

which has rich pore structure and surface active sites, making it a potential adsorbent material. This article

provides a systematic review of the physicochemical properties of coal gasification slag and its research

progress in the field of adsorption, and explores future development directions.

Keywords: coal gasification slag; adsorbent material; resource utilization
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Titanium Alloy Drill Pipes: A Comprehensive Study From Microstructure
and Properties To Processing Technology
Yang Liu, Li Cheng *
School of Materials Science and Engineering, Xi'an Shiyou University, Xi'an, Shaanxi 710065
Abstract: The complex and harsh driling environment poses higher requirements and standards for future drilling
tools. Compared with other drill pipes, titanium alloy drill pipes have a series of characteristics such as
high specific strength, low density, corrosion resistance, fatigue resistance and non—-magnetism, and have
become the preferred material for oil and gas drilling in unconventional deep Wells, deep seas and other
harsh environments. This paper reviews the development status, microstructure, mechanical properties,
corrosion resistance, wear resistance and fatigue resistance of titanium alloy drill pipes, and provides an
overview of their heat treatment methods and processing techniques. Combined with the application and
development of titanium alloy drill pipes, the development and application prospects of titanium alloy dril
pipes in unconventional driling operations such as deep Wells and ultra—deep Wells are prospected, pro—
viding support for promoting the application and development of titanium alloy drill bits in oil fields.
Keywords: harsh environment; drilling tools; titanium alloy drill pipe; corrosion resistant and fa-
tigue resistant; heat treatment
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Research on Construction Technology Practice of Cement Stabilized
Crushed Stone Base in Municipal Road Engineering

Dai Ping
Jiangxi Lianneng Construction Co., Ltd. Shangrao, Jiangxi 334000

Abstract:

With the acceleration of urbanization, the demand for municipal road construction has soared. Due to its

cost-effectiveness and excellent mechanical properties, the cement-stabilized crushed stone base has

become a common choice for the construction of municipal road bases. However, its construction is con-

strained by factors such as the environment, materials, and craftsmanship, making quality control difficult.

This has prompted in—depth research on this construction technology to ensure the quality of road engi—

neering. This study focuses on the construction technology of cement—stabilized crushed stone bases in

municipal road engineering, providing a comprehensive technical reference for municipal road engineering

construction. It helps to ensure the quality of road engineering, improve the service life and service level of

municipal roads, and promote the efficient development of urban infrastructure construction.

Keywords:
control

municipal roads; cement stabilized crushed stone base; construction technology; quality
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Application of Semi-Flexible Large Pore Anti-Rutting Asphalt Concrete
Combined with Anti-Freezing Asphalt Concrete
Zu Yuanbo, Jiang Qixin, Fan Yunhe, Dai Mingxin, Yu Miao*
Shenyang Institute of Technology, Shenyang, Liaoning 113122
Abstract: With the increasing traffic volume and the increasing axle load of vehicles, the traditional asphalt concrete
pavement is faced with serious problems of rutting and cracking. In order to cope with these challenges,
semi—flexible asphalt concrete with large pore resistance to rutting came into being. This paper will deeply
discuss the research on the combination of semi—flexible large pore anti-rutting asphalt concrete and an—
ticoagulant, including the properties of grouting material, test data, application value, and data and appli—
cation value of anticoagulant. Through theoretical analysis, numerical simulation and field test, this paper
aims to provide theoretical basis and technical support for the combined application of semi—flexible large
pore rut-resistant asphalt concrete and anticoagulant.
Keywords: semi-flexible pavement; large pores; rutting resistance; grout material; anticoagulant
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The Dilemma and Optimization Path of Ecological Restoration Project in the
Direction of Land Engineering

Jia Lidong
Fengfeng Mining Area Bureau of Natural Resources and Planning, Handan, Hebei 056200

Abstract:

Ecological restoration project is an important link in the current territorial space management and sustain—

able development, but the practice of land restoration project still faces many difficulties in the field of eco—

logical restoration. By analyzing the current situation of land engineering in ecological restoration in terms

of technology, funds, policies and public participation, this paper discusses the main problems it faces and

puts forward optimization paths, aiming to provide theoretical support and practical reference for promot—

ing the high—quality development of land engineering in the field of ecological restoration.

Keywords: land engineering; ecological restoration; dilemma; optimized path

ElE

WEAT AR A ARG H 28R, A B R TAREIRW N 2 EIEM Sl [ L TR MBS E B, H RS

.

RIS EAF B, A
AEZ G ARSI, BT

TR ARG AT

ZIESRGMNESIEE, T ESRENRETERIRSSOME. 281, fESLpRlEd, ELTRAEE
SR BURASEE . ARSHEEFEZENEL, WARBOXLENEL, (UE + TRASIRRAE, Moy

I, WABEE T TRAESMEE TR, R miimee:, FREARIEE, X TfEshE - TR SMEE
U TR R A B R L ASCR IR Bi . BURMA RS SIOATTE, FEARINTE L TR SMEL T ESE, JEr

SHERICIESR , A G LA A g & e S B A 4

—. BXTEEESESFHNRRERERE

(—) &BARRE

L ARG

A TR RNESEERARBNE R, WMETEEE, K
PR, MRS SF 2 MU, 28T, B RTIEORIR R MRS 4
B, PFEZHORABAE TSR B Bratt NI B B, /DA R K
M AESER TR, pilan, EhdaSEEd, tEESET
ReEE HADYHEINAERC ., poAE . s R

BEAN, ERIRFEHIE . AFEZERA A ERSE, AR
EEHAR, HTEERGMESFHEME M, — PR EL
AT IATEIL, SEESChRERErh a2 AL, Hin
TSR A, RN, $ORZEF RS S BFER
JE, ANFEEAGUH 2 AIREER R T BRI LG N ACR, 5200

TAEMEE R

2. HARBIHREI A

E + TRGURF BARBIH AN BD, BATAEE, 5
ZARAGHEMITE S TR . X SRR 2R A A P, Sz
ARHASRITT S G0, ERHAESEE T, PR
AT RE S ABTRBNNFER, I —NRAR B

[, BOREIHTIERR TR =2 s SN 5, RHITORE
WASEBRR I I RE I ERES . VP BT FC R B ESL IR S I B,
DU AR B F B SERr AR ASEET H h, JE5 T AR AR At
o [N, BORGUEBRZ e b Annnsts, AE_Er LG
AT R, I ARRESES BRI, XA
L TRRAEAESEE T T HE AL, L, SR ALEaE
TIEFRAET,, O AR BT S AT

2024.6 | 017



#2IAIFE | ARCHITECTURAL ENGINEERING

(Z) B2REE

1. ki —

- TR A SEE T H BT HE B S E, [LHRY
SRV ETURIEFIS BN, AL SRR, Xfp—
IR R TR O DA R KIS AR SR Tk, SE0F 2 H
DR % e T M DAL

HeAN,  BUR B NEEAAAE R AR s o, (A3
P R R R S M DL R . — LB I B H B S 3R s
JHAE, T H R AR I R B KU, e T
RS, H, W S R IR, B £ A AR
Z5ELTRAESMEETE, BORRr SR NEEREZ,

2. R AT

TESCBRIRIE, S ESEE T BAERSEARGHE, I
EARNGFRR, SERSRIIGEE N EH, Flan, —L85 57
SR R, GBS R E IR

STEAAWE, RS B S EMATE, 5%
& B LRI TR RIS B0 DB AR B . IR (G T e 4
P R RS, RIES T AR T H AT S R, Kk,
ATt B e AR, R — A RE R T) L, BN R
TR BN — AP, InaRE s WAL, SR A
BRI REVI R, WIS . A SEEH
IR T A R

(=) BERRE

L. BRI e

T, FRETEE b R A S S E T R R R e,
ez RGMERTTERIE ., B, EASEETEMI, H,
S, BRULCSEIRTY, B TR RIARE, SEUT B St
HHTETEE 2 A

B B IE RN T AE ST B K as Ay Rrsk i %
AR, T HESSHEG, B2 300 Ja A BRI A b
SEUESEARMELRE A, R, BOREN T A SMEL T H 1T
(ERARBZR RBAFAEZS 1, 50 B 72 6 2 45 s R
MDA B ARG (L AR B R 2, TRIIL,  Ses BUR LR
&, WO BRSO, A0SR B S R, DA AT
LTI, AR E b TR SEE R . R H R
FISTHRE R HAERTTE

2. BRI TR A2

RIMEAAAERA SRR, (RAESCPRPIITII R, BT
FEARJE SRR SRR, BORM TR AR R AR,
i, fE—LIX, AAMEE T E BT EOM BRI T N TR
BRI Y TS BRI R, 5 B AL A e R
A SEBORASTREZE, FEmAESE L H AR, I
DRI ER SR AN AR, SRS S RTFER T s
FAERIEIREE , WO R .

(M) AREE5EE

1
A ARESEEMEEENRNE, 2 25 TR

018 | MODERN ENGINEERING

Wetke SEAMLEN T A ST H RYSLRERCR, T 1 H 4
BRI

AREEZIMRERGOR, T REEG R 1 2S00 2
THARIMATRIAMS 5 X ESEE B R L, MHRHTTH 58
e, ZERELRAR, EARERNEEE,

2. ZENHIASEE

HET, ARSHESESHPIHEIMATEE, S ARAEE
RIEMZ -6 ZEAAREASMEE IR TRIERMELL 8
KR, MRSt RS 51 RIFRTE .

ARBARSHESEE, EWEEZ Rk 5HE, &
BRCHR T REES ot BltHeE2 50, SR
WA 5RE, FERIRRESIE, DR ACR

—. B TEEESESHMRLER

(—) BREIFHERS

L INRBAR R 5005

I [ £ TRASEEERTIR BN, S, Bt
P SaEAE, TR ARG, R REE . Kk
VIR, REBRE GRS R BORAIE A AT Rt Y
HEACHT SLERN A G, SRR AN . A
BUH R IA BARMERUIF N AR AESEE At BORT B Ml
SHTEOR . BT, R E L TREASEE AT

2. BEIUAHATEIR

M ESELEASITRGES, WHEARERTE,
R N ERUE L SME R H S sl AR R R T 26
Bitn, EE S R ASMEE BORMERRE, A H SR AR S %
Fiisess s

FEAMBERAZE A, ARHEEEHIX, BERRITASIARIE T,
RELEN . BEARARFIE I RIESEEERE, [’
BTLEAHES SO0 . MR TR N RIFIZE, #7T5
AR SR EZUR, AR Ll R HOAR SRR

(Z) BnEERASEE

LA 5E Sk e

SOt e YRS SELTRASMEETH, Ed PP £,
A SAMENURISE T, W, AR A BRI At flan,
B AESEETMES, N HRHHIRE RS R

BUF TR . BN SRR L & PR 2 5 4
SEL. FRNFERTIEEILSE, DI AaEBUELL mHE
B2 4 Ty At e AR B A BRI, AT 56 B ok, R
A AREE R ETEL

2. s BT A Sl

S A B A LA, ISR AR MBS I E B 4
HRRE, WRERSEHEIH. FN, 50 EFERER, X0
SRR SRS Y NI Aol By G R ey Gt B g o = A (b
FReE ",

WILEH T FEATHEI S S TB UL, B .



WMo s U], KR PT R S Pk, e S e
LRl cn . P ILTE I B 4 Y3225, WURD L sm A
T, (kA S TR AR
(=) BERRESHT
SEE AR Z
Ik E A sE e [ b TR AR MBS SR BRI, BRI
B SR Y 25D T OREAN R HE, O AR B ST R R A R
fito i, e A SMEE I E M EARUE B OSBRI

H iRl Ama: ™,
BURPEA B 2500 H A 0, TR AR L, D T
o MU A RS TR, SRR RATSEEROA,

P2

P ZUBER, TIRHRUR . e A S B I 4R (%
A, HERhSUE, SCBlA AR R

2. AL ECR I T S IR

TNAERA R IEOU I B R, 7 2 ST S
WRERECR AN, [FI, Inssssr IR thE S 608, BRI
&7, HemE A SIS E T E e

HORPATRL A BB A 2
WIRATHERBEL, WRARG T, NPT ARSI, 17t
BORBMAIATRE S, MORERES, i T e, (R

AEMERT A G, SCIAESH AR,

(M) AREE5%8

HESAE RA TR E

R EAIA, 12

B AN E BRI, B, TR SR
SR, WA

U%ﬁ%¥ékﬁiﬁ{xhwﬁmmim LGRS
. Bl AR RS A, ke, KR AR
B, MUNSTETRIIGN, A AT A R R, XS
HABHRTH AR TR, A T A2

2. e A RS SHLH

A ANBEHH, NANS LB IR GEF &
#Dwm,%@@»%%$A,ﬁm&ﬁ@LMEW% 1R
FXBHAKEETE, BREESERS 58 R .

M s

ﬁﬁﬁ%jﬁ%mﬂ,&NEfAM%W FHE L AR
AN, GETEGES S E R, MRS AL X

RRIRTP AN S E, ReHEsh & A S 5 IR S, el
B R
=, &ig

FE L TRALSBEIENE A, Ta, B0 anZ
HEZTTRAREL, AE AT SRE, ZIRERASE

o BORSEESIT . ARZEEETEIULEE, TTIME U
PX LGN, s E L TR A A SEESUR N R, R
K, RIS TT IR AR, AWdEA SEERER, sk
BRI 2 (AL AT R A SRR A TR

5] HLICMR . IR A RS SHIFERFSE IM]. ALat - AR L 2017,

Z2EG

1] R SRRSO B, MG A SR —— VT F AR VR IR 23 i A S E R RHC AR 1], AR F AR, 2020-07-13.

20 FREF  mtttE | WA, S A SO S SRS U ARIE R | 2020, 34(3):1-8.

S W, XIRT , AL, CRGUELE, SO SiAIATE, BRI R — CEEAESEET TR ] ASRVEESAR |, 2020, (1):1-2.
A&, B, B0 . MERER I IAESEE ARS SIS U] REGL , 2022, 313): 49-53.

]

]

6] R4 . RNTIME G A RS 5HE (). (IARIREE | 2001(5):15-16.

7IKRESKE D L. Environmental impact statements: a practical guide for agencies, citizens and consultants[M]. New Jersey:

81 AFVK . IETRIEFRBERI A NS SHIEE (1], WETEREERTT , 2004, 16(2):6-9.

10] #/NF, BREET ITAER . A
11 258 | #58% , FEEILE . ENSMESBE SR Bt [
12 XIRIE | 28 - Sa3R . EBBE S8 M. Lt
13] EHE Az,

BREH AL, 2017.
i,

John Wiley & Sons Inc, 1996.

| AR L 2021, 41(21): 8352-8363.
IG5 [REATE 7R I N\ A AR S DL S 5O (1), kRt

, 2015, 30(9): 961-969.

1. 4SS, 2021, 41(10): 4240-4249.

% HE RIS ES X AESIERE IR SR RTTT )], £, 2019, 39(20): 7333-7343,

4] it | BOCE , FB  fEIE A A SO, (DT R R R —— R AR SO S TR R 2020 SEZEARIBIAARIE 1)), A2, 2021, 41(3): 1259-1265.

15]

SN ARCHT , &

[

[

[

[

[

[

[

18]

(9] fiigst , XgeE , Sl R T T Tt AR —— LA A Al ()
[

[

[

[

[

[15

[16] Z=F 4, AREHY - % “FPgT”

ABRP SEERIRMASKR U] RIS |, 2021,

AR SRR IHER SE R ()], FRBELRYT , 2021, 49(6): 17-20.

39(3): 88-101.

2024.6 1019



#2IAIFE | ARCHITECTURAL ENGINEERING

25y D> .y /o
e I R ) TR A I L 2 BRI 5%
=uE
ZEHI EERARERASE REEL, R =F 527300
B OB SEARRTRIEEATEATEMENETENINEZSE, BEETHE, TERSHELNRY, BIKE
SESTERNZER, TEFPATER. TEREFYE. HeNHFRNSHE, SEEYNTETHRNE
22, Eit, NEEARMT ETRTNTERS SEATHREGEENALEY ., AET ST ST SEAR
R ZUEhNZERSEENRK, SWTIEAE, HEHT—RIIER, QENESEHRIRS NS
B, RUZEREEE. TENSWGHIS. IEANRSHES, LGB B THRNZEEREE, RE
HEEFRTARNRS, BSBTHE,
% B A : AEOK; RIEIE; TERS; YEER

Research on Traffic Safety Management Strategy of Expressway
Reconstruction and Expansion Project
Li Zhujun

Yunfu Guangyun Expressway Co., Ltd. Renovation and Expansion Management Office, Yunfu, Guangdong 527300
Abstract: The purpose of highway reconstruction and expansion projects is to improve the traffic capacity and
safety of the transportation network, but during the construction period, traffic safety issues are particularly
prominent. The interweaving of construction areas and normal traffic flows, unclear traffic signs, unbal—-
anced traffic flow, and untimely emergency response have all seriously affected traffic safety during the
construction period. Therefore, it is of great practical significance to study traffic safety management in
highway reconstruction and expansion projects. This paper analyzes the current status of traffic safety
management in the process of highway reconstruction and expansion, finds the main problems, and pro—
poses a series of strategies, including strengthening the standardized setting of traffic signs and markings,
optimizing traffic flow management, improving emergency response mechanisms, and strengthening public
safety education, in order to reduce the occurrence of traffic accidents during construction, ensure the

safety of passing vehicles and construction personnel, and improve construction efficiency.
Keywords: expressway; reconstruction and expansion projects; traffic safety; management strategy
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Construction Technology of Suspended Basket for Pre stressed Cast in place
Box Beam of Municipal Bridges
Xiao Caihua
Jiangxi Construction Fourth Construction Co., Ltd. Nanchang, Jiangxi 330000

Abstract: Municipal bridges are an important component of municipal engineering. Through municipal bridges, not
only can different areas of the city be connected, but also the traffic pressure of the city can be effectively
alleviated, and the rational utilization of urban vertical resources can be achieved. It is an important means
to promote urban economic development. The prestressed cast-in—place box girder hanging basket can—
tilever construction technology is a new technology in municipal bridge construction. The application of this
technology can not only improve the quality of construction projects, but also enhance construction effi—
ciency, and is an important means to promote the development of municipal bridge engineering. Based on
this, this article analyzes the key steps of the cantilever construction technology of prestressed cast—in—
place box girder hanging basket based on municipal bridges, in order to provide theoretical reference for
relevant personnel.

Keywords: municipal bridges; prestress; cast in place box girder; hanging basket cantilever con-
struction technology
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Application of Smart Site System in Construction Projects

Yang Suo
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Abstract:

The smart site system is increasingly widely used in the field of construction engineering. It realizes the

all-round digitization, information and inteligent management of construction sites through modern tech—

nical means such as the Internet of Things, big data and cloud computing. The system can monitor the

construction progress in real time, achieve accurate management of construction quality, and implement

real-name management for labor personnel to ensure the online safety training of construction personnel

and the effectiveness of assessment. In addition, the smart site system can also remotely monitor and

maintain site equipment to achieve the full track and management of material use. These applications have

greatly improved the construction efficiency and quality, while reducing safety risks and environmental

pollution, and improving the scientific and refined level of site management.
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mote control system

labor real name system; video surveillance; BIM technology; dust control; ground re-
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The Key Role and Implementation Strategy of Engineering Cost Audit in
Construction Projects
Zhang Huo
Hunan Lianyuan Steel Fuan Construction Co., LTD. Loudi, Hunan 417009

Abstract: Along with the acceleration of the standardization of construction industry, engineering cost audit, as the
core link of project management, plays an irreplaceable support role in ensuring engineering quality and
improving investment efficiency. At present, the dynamic cost, hidden risks and complexity of contracts in
the whole life cycle of construction projects urgently need to achieve accurate control through system-—
atic audit means. Based on construction project management practice, this paper deeply analyzes the
closed-loop management value of project cost audit in three dimensions: cost dynamic monitoring, risk
early warning prevention and control, and contract compliance review, and innovatively puts forward a
“four—in—one" implementation strategy that integrates the whole process audit system, intelligent technolo—
gy application, collaborative governance mechanism and compound talent training. Through the empirical
analysis of a large industrial plant construction project, this paper validates the remarkable effect of the
new audit mode in balancing engineering economy and standardization, and provides a solution with both
theoretical depth and practical value for the construction of modern engineering audit system.

Keywords: project cost audit; construction project management; cost dynamic control; risk collab-
orative governance
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The Application of New Prefabricated Construction Site Enclosures in
Jiangsu Highway Engineering Construction
/hang Jie
Nanjing Highway Development Center, Nanjing, Jiangsu 210000

Abstract: Construction barriers are safety protection facilities set up around construction sites, primarily used to iso—
late the site from its surroundings and protect the safety of personnel and equipment within the site. With
the rapid development of highway engineering projects, especially the increasing number of expansion and
renovation projects and those crossing urban areas, the requirements for the functionality, aesthetics, and
reusability of barriers in civilized construction processes have also increased. Traditional barrier materials
and installation methods can no longer fully meet the demands of high—quality development in highway
engineering. This paper explores the application of new prefabricated components in highway engineering,
comparing and analyzing the performance differences between new prefabricated barriers and traditional
ones, providing a reference for standardized barrier construction in the engineering industry.

Keywords: highway engineering; civilized construction; construction fence; new prefabricated as-
sembly
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Analysis of Waterproofing and ImpermEability Construction Technology in
Construction of Building Engineering
Ding Yongchao
Hunan Sixth Engineering Co. LTD., Changsha, Hunan 410004

Abstract: The quality standard of construction engineering is increasing day by day, and the construction meth—
od of moisture—proof and leak—proof is increasingly becoming the core link in the construction field. This
study deeply discusses the implementation status of waterproof and leak—proof construction technolo—
gy in modern construction field, and discusses the technical obstacles and their cracking methods. After
exploration, it is concluded that although the waterproof and leakage resistance technology is changing
with each passing day, there are still defects in construction supervision, inappropriate material selection
and non-standard construction technology. In order to ensure the lasting stability, safety and reliability of
construction projects, suggestions are put forward to strengthen the implementation of waterproof and
anti—-seepage technology, optimize the construction technology, improve the technical level of construction
personnel, and strive to create an efficient building waterproof system to reduce the maintenance cost in
the later period.

Keywords: construction engineering; waterproof and impermeable; construction technology; analy-
sis of current situation; problem and strategy
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Concrete Cracks and Prevention Measures in Construction Engineering
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Abstract:

In the field of construction engineering, concrete, as one of the most widely used building materials, un—

dertakes the key task of constructing various building structures. However, cracks in the concrete con—

struction process not only seriously affect the appearance integrity of the building structure, but also pose

a potential threat to the key performance indicators such as structural stability, durability and waterproof

performance. Once cracks are formed, moisture, air and various aggressive media may enter, accelerat—

ing the corrosion of steel bars inside the concrete, thereby weakening the bearing capacity of the structure

and shortening the service life of the building. Therefore, it is of great practical significance and engineering

application value to study the causes of concrete cracks in construction engineering and explore effective

prevention and control measures, which is not only related to the quality and safety of construction engi—

neering, but also closely related to the sustainable development of society.

Keywords:

construction engineering; concrete; crack; prevention and control
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Research and Application of Construction Support System for Tower Beam
Consolidation of Main Tower 1 -type lower Beam of Vase Cable-Stayed Bridge

Cao Jingwei', Li Haoming?, Huang Xingya®
1.Zhejiang Jiaotou Expressway construction management Co. LTD. Hangzhou, Zhejiang 311300
2.Zhejiang Jiaogong Hongtu traffic construction Co. LTD. Hangzhou, Zhejiang 311300

Abstract: The w-type lower beam of the main tower in the tower beam consolidation system of vase cable-stayed
bridge is the key force transfer structure, and its construction quality directly affects the overall mechanical
performance and durability of the bridge. The design of the support system is the key link of the construc—
tion of the lower beam, which determines the success or failure of the construction quality of the lower
beam. This paper takes the lower beam support project of cable tower of Jingwen high—speed Gaoling
Toushuikute Bridge as the background, and briefly expounds the construction characteristics, solution,
scheme comparison analysis, main construction scheme and implementation effect of the lower beam,
and verifies the feasibility and economy of this technology for the engineering application of w—type lower
beam support system, which can provide experience and reference for the construction of similar bridge
structures.

Keywords: w-type lower beam; construction characteristics; scheme selection; supporting system;
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Analysis of Implementation Factors for Integrated Hoisting in Large-scale
Modular Projects

He Binbin, Jiao Yanying, Guo Shaolin
COOEC-Fluor Heavy Industries Co., Ltd. Zhuhai, Guangdong 519050

Abstract:

When constructing large—scale modular projects, the hoisting of structural panels poses the highest risk.

Achieving integrated hoisting and enhancing the safety factor are the key points of the project construc—

tion. This measure can improve efficiency, reduce the number of operations and lower costs. This article

focuses on modular projects, deeply integrating and analyzing the resource allocation, four major coor—

dination mechanisms, and other risk factors that affect the integration of hoisting and liting. The aim is to

provide assistance for the future implementation of professional integrated hoisting and lifting, and promote

the high—quality and efficient development of large—scale modular projects.

Keywords: large modular project; integrated lifting; resource allocation; coordination mechanism
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Process Parameter Optimization and Quality Control in the Processing and
Production of Explosive Feed
Jia Tao
North Zhongjun Operation Management (Beijing) Co., Ltd. Hohhot Branch, Hohhot, Inner Mongolia 010010

Abstract: With the development of modern agriculture, forage, as an important animal feed, has gradually become
an important guarantee for improving the production efficiency of animal husbandry. The air-blast forage
processing technology improves the digestibility and nutritional value of forage through high—temperature
and high—pressure treatment. However, the optimization of process parameters and quality control still
face challenges. This paper analyzes the influence of process parameters such as temperature, pressure
and time on the quality of forage, and proposes an optimization scheme. Studies show that reasonable
process control can significantly enhance the nutritional value, taste and digestibility of forage, thereby im-
proving production efficiency and reducing costs. This paper also proposes quality control measures, in—
cluding raw material quality, equipment monitoring and product testing, to ensure stable production quality.
Finally, the future development of explosive feed processing was prospected, and the potential of techno—
logical innovation in improving efficiency and environmental protection was emphasized.

Keywords: air-blast forage; optimization of process parameters; quality control; production effi-
ciency; feed processing
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Maintenance Strategies for Improving Fatigue Life in Ship Structure Design

Li Lulu, Pang Weifang
Zhenjiang Jizhi Ship Technology Co., LTD. Zhenjiang, Jiangsu 212000

Abstract:

The safety of ship structures is an important factor affecting their entire service life. Due to the complexity

and uncertainty of the Marine environment, the risks faced by ship structures are relatively large. In the

structural design of ships, fatigue life prediction and maintenance strategies are key links to ensure the

safety of ships and are of great significance for ensuring the safe operation of ships in complex Marine

environments. This paper conducts in—depth research on the key points of ship structure design, analyz—

es various factors affecting its fatigue life, and elaborates on the methods for predicting fatigue life in ship

structure design. Meanwhile, it explores how to carry out fatigue life maintenance in the structural design of

ships, so as to improve the service life and safety performance of ships.

Keywords:

ship structure; fatigue life; maintenance strategy
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Application of PL.C Technology in Electrical Engineering and Its Automatic

Control

Tang Yongqguan
School of Electronic and Information Engineering, Ningbo University of Technology, Ningbo, Zhejiang 315211

Abstract:

Under the background of the continuous deepening of information technology in various industries, elec—

trical engineering and its automatic control are also gradually developing in the direction of intelligence,

which lays the technical foundation for the further development of economy. In the electrical engineering

control technology, PLC technology (programmable logic controller technology) has become the core

technology, which has played an important value in improving the quality and efficiency of electrical engi—

neering automation control technology, and ensure that electrical engineering is always in the best working

state. This paper mainly introduces PLC technology, expounds its specific application in electrical engi—

neering and its automatic control, explores its optimization strategy, and hopes to promote the develop—

ment and progress of electrical engineering and its automatic control.

Keywords:

PLC technology; electrical engineering and its automatic control; apply
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Integration Technology and Reliability Analysis of Secondary System in
Intelligent Substation
Chen Dong
Guodian Nanjing Automation Co., Ltd. Nanjing , Jiangsu 210000

Abstract: With the rapid development of smart grid technology, the position of smart substations as a key hub is
becoming increasingly prominent. As the "nerve center" of intelligent substations, the advanced level and
reliability of the integrated technology of the secondary system directly affect the safe, stable, and efficient
operation of the power grid. Therefore, conducting in—depth research on secondary system integration
technology and improving its reliability has significant practical significance. This article elaborates on the
basic composition and functions of the secondary system of smart substations, and further explores the
integration technology of secondary systems, including information integration, function integration, and
equipment integration. By adopting advanced integration technology and scientific reliability management
measures, the overall performance and reliability of the secondary system of smart substations can be
significantly improved, providing strong guarantees for the safe and stable operation of smart grids.

Keywords: intelligent substation; secondary system; integrated technology; reliability
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Application of Whole-life Cycle Maintenance Strategy of Electrical
Equipment in Power Engineering
Chen Xiangdong
Guangdong Southeast Energy System Technology Co., LTD. Guangzhou, Guangdong 510000

Abstract: Withthe continuous expansion of the power engineering scale and the increasing complexity of the technol-
ogy, the reliability of the electrical equipment is very important for the stable operation of the power system.
This paper focuses on the application research of reliability—based full-life cycle maintenance strategy of
electrical equipment in power engineering. It details the various stages of the whole life cycle of electrical
equipment, including planning and design, procurement, installation, operation and maintenance, and de—
commissioning and disposal, and discusses in depth how to integrate reliability concepts into the mainte—
nance strategy in each stage. Through the analysis of equipment reliability evaluation methods, such as fault
tree analysis, reliability index calculation, etc., to provide a basis for the formulation of scientific and reason—
able maintenance decisions. At the same time, the paper discusses the application of big data, artificial in—
teligence and other emerging technologies in the maintenance of the whole life cycle of electrical equipment,
so as to realize the real-time monitoring, fault prediction and accurate maintenance of equipment status.
The research shows that the reliability—based full-life—cycle maintenance strategy can effectively improve
the reliability of electrical equipment, reduce the equipment failure rate, reduce the maintenance cost, and improve
the overall benefit of power engineering. The research results of this paper have important theoretical and practi—
cal significance for promoting the sustainable development in the field of electric power engineering.

Keywords: electrical equipment; full life cycle maintenance; reliability; power engineering; fault pre-
diction
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Research Progress on Improving the Driving Performance of Dielectric
Elastomers Based on Composite Modification

Ding Guotong, Lv Xianghong *
Xi'an Shiyou University, Xi'an, Shaanxi 710065

Abstract:

Dielectric elastomers (DEs) are widely used in flexible actuators, artificial muscles and sensors due to their

excellent electrodeformability, but they still face problems such as mechanical strength, stability and du-

rability. In order to improve the driving performance and service life, composite modification technologies

(such as conductive filler composite, nanocomposite, fiber reinforced composite and crosslinking modi—

fication) are widely used, which effectively improve the electroinduced strain, mechanical properties and

durability of DEs. In this paper, the research progress of compound modification strategy in improving DEs

driving performance is reviewed, the mechanism of different modification methods is analyzed, and the

future development direction and challenges are prospected.

Keywords: dielectric elastomer; composite material; driving performance
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Analysis of Preventive Measures of Electrical Fire and Improvement
Strategies of Fire Fighting Technology

Lv Dongxu
Langfang city, Hebei province, Gu'an county fire rescue brigade, Langfang, Hebei 065500

Abstract:

As a common fire, electrical fire poses a significant threat to personal safety, property loss and social

stability. On the basis of explaining the causes of electrical fire, this study discusses the harmfulness of

electrical fire, and analyzes the prevention measures and fire—fighting technology improvement strategies

at the present stage. It focuses on some specific measures to promote the safety of electrical equipment,

strengthen the installation and maintenance norms and strengthen the public safety awareness in the pro—

cess of developing efficient fire extinguishing technology, in—depth analysis of fire equipment innovation

and response efficiency improvement. Through the evaluation of the existing technology and management

measures, the multi-layer electric fire prevention and control strategy is put forward. The research shows

that continuous technological innovation and standardized management are the key factors to reduce

electrical fire.
Keywords:
equipment innovation

electrical fire; preventive measures; fire fighting technology; efficient fire fighting;
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Application Research of Electrical Engineering and Its Automatic Reactive

Power Compensation Technology

Tang Yongguan
School of Electronic and Information Engineering, Ningbo University of Technology, Ningbo, Zhejiang 315211

Abstract: Electric power engineering and its automation is an important branch in the field of science and technol-
ogy, mainly studying the generation, transmission, distribution and application of electric energy. With the
continuous development of science and technology, electrical automation technology has been more and
more applied to all aspects of production and life, and plays a very key role in improving production ef—
ficiency, energy saving and consumption reduction. However, during the operation of the power system,
reactive power problems seriously affect the power quality, equipment utilization and stable operation of
the grid. Reactive power compensation technology is a method that can improve the operation efficiency
and power supply quality of power grid, and has become a hot topic in current research. In this context,
this paper summarizes the basic principle and classification of reactive power compensation technology,
analyzes the application of reactive power compensation technology in electrical engineering automa-—
tion, and puts forward corresponding solutions for the challenges faced by reactive power compensation
technology, aiming at providing written reference for relevant technicians.
Keywords: electrical engineering; electrical engineering automation; reactive power compensation
technology

ElE

BB N TR W RPN F Sl AT AR ) RN 8 AR T Tl e, 5t T
2T, WEREL. AR RS, T TP RE R, R TR A S TR, TEAMEEOR Y H 2
PR HHWE TSN RG RS MR, RSP eshiht, BEmipD e G At sk, IR R
G REIE S e, RN, TCUAMEEORIE AT LUK A RS HEA TIRIL, I R P iEE, SRmeR RO MARER, IR
GER LTS TR R . L, JCAMEHORTE i R B T 2 R B 5 A T 5

Ay “TeshhE" o SAYIIEML, eI EIER SRR HRGE
HAUMIRRRSERS , JURSIX 2t iy, RURSETCIIIE . &

—. ZNMERARNERRERS 73

(—) RINNENEXSIER

FeIh DA E N Q KRR, RN RA BITHI 2 L
o, AU RO A — R I — R I TR AL R i e, 3
RIS RN RE L, RSN AP 2R &, (HRERLTER
PRTHRGTTIE (RS, &) ZIRIAMEHIAc . SR B i I H

074 | MODERN ENGINEERING

HARGET, TeohshR— RN R AT, R B
WERFRNEESH L — DRFERIGRN RGO ARG
AR, TR RSP TC o3 20 R GBI
HIHRIR. ARG, TR RIL A R BTG
HLBE M OCHE . A TCH IR AR AL, KB IR TR, 2k



FHEHER, FPENESFIERESARE, B, ATRILEAR RS
f 2 IR RUEAT, AR A RHITCIAMERAR

(Z) TIhMERARRD

TCAMERIARE L AP, Bl S T AMER s & T
WMz, EASVC (b Tesh i s ) 9 ARIE ST A ML
A, LR SRR LA sl U S A B TE gt LA s b AT U
e, TR T, SCERTh M B, AR RA IR
AR MO, EHAMERE ) s, T H A&
PR bR g le, 1A e S sl P2 I DL T A
STATCOM (i lkFEHAMER: ) RMBIATCHMERIAR, F
MR RETE, W ORI A RIRAAL . RS,
SEPRRS HLR S 5 I 2% OB AR, TP, YRR A M T
W, 207 B BRI HORME MERE AT i SR RE T, 1A T 1R
BRI AN, A EGMIE D s . BTG
IAMERAR, W1 SVG (FbFeo i) &, SR saAHAR
RRIRRZAL, T & LRl it .

—. ZWMERAREBRSTEB MR A

(—) SEBEMHARAE

WEH TR G R AR, 2 6E FIN R A TO D AME AR B
FIAMTAEM, W A AW, A RREIE R, TG
I AMERAR BN SRR 8 R A AR TR . JoTh f & d8 1
LI Y A FBE T, BN HL S T T AN TR AV FH A R
RIHUE, JoTh M AR f R S E T, Kook
MR BITIR] A A A, BT ROt e . HaR, TEEAR
PERCARTE I H Bl 1 SR TG B B 2 A 56 I 0 Bl A A
FERRE AN M TCEh /M, A SVC f STATCOM, R EL
IGBT (825U SRS ) RARERIHT L T8 s e, TTLA
HRGHATRE R A ST Y . R TSN i ) R e Te o
S Hds, A sh & T RGN 7, WA R (1
Fr 28 Eh 5 RS R R R L D R AR AR (A, SEBI L) R G AE
ZRE R TIERM T IR T, Hil, BICIAMER AR T A
BRI, B RE B L TC D S E A A R R, SR) S
AR AR AR A S

(=) EEFR BB hRINE

TERS TR A MR B B B4, oo & —ANaE
WA, ERRMAEH, SR JoI M I T DA B
TR AL BER e l, B R (R S B, AL SR, SVC
STATCOM SETCIAME 1 £, TTARRE H R 5 SRR SN, 3
AT =2t tH BRI, A BT ORI f R 1 22 M 5 7T
Mo K SVC 5 STATCOM HiRH TRER RS, ZFHAA
EFJa b, (BEEA S E IR R SVC B TRk
PRI S f EERTIRAE, DUORHE b R LR L A R A L,
BETA R A S R A, SEBITGHAME . STATCOM N iy vy
WITF e ge A B e 2, T EE AC Ui 0% A\ FLHR T
JE L RGBS H AC S R AT A, DTS ZI 6 FL g B TR

M BIAMTCAME . 5 SVC AL, STATCOM LK R Bl
I, Hz st TR, woh K Te B S iy ok
TR ENE, F, STATCOM BA % H M sl gk 7 i i
FORMERILIRE, AIMEGE T RS RIAEHRLE T, ik, STATCOM
ER—FR i R G, CRdATIRER RS, AT
TR S REE Y,

(=) aTBERERH MR A

LGB IO AMER AN RE R TCIAMEFIR, O AR
ZH TR, SRR ST TR RR IR R TR BRI I A
1, BT A B R AR BB E T, s AR
AL NN RGFNTC A EEENN, BT 2R
2 WMEMILREER, KR BEERE RGN AL
Z B AR B AR, AT R A TR I 5.
b, W RGEHA TR TC I AME R AR B, I A
fi ., HUREREEIE A0S, SCBUN K  T R AL  To ) BE T A
UM, A RGNRERSE . Fla, TERFHEER LR
gi, HTHIFR, HIIERGMAERTE . 75 3% A
M, RN, HEH R T SVG RITCEIAMEROR, T Ht
T, SVG ToHAM s B RS R i IR AR AL S TRAE, R
B TPOE . ShAMTCIAME, RUFER S RS . RGBT,
N AT FRAE BRI 3 A SR AR o

(Mm@ ) Tl MFES AR B

TN RS T, ot T2 b & Bl i e e . 55
TR — IR B A, bl AE AR AT T &S E IR i ik
W, TEVEFAE Y R TOTh T, — 5 HAUE T3 19 30%-
50%. M, —/4~100kW AL, —H¥K 30kvar—50kvar [y
TN A GEAE AL & R s ANE s . R B S T R AR R 5
JERYHE, PRI E A — R, DASEIL R R A RE e
B2, WA TC MBS M AT, THS5E
SRS s RN a i N EN I TR d o S I = A LN N by
Ege & O FHaMEE T A S R, (5 e Y FETh ThEE
IRESE B ER I TR . T AR R W B T AL
TETNEEM A, ST AR R PR AR I — A 240, B
R SART IE AN, AR S R ACK BRI 1432
FIASEMERIRER . JCIhAMAR I I T 7R g, FRPTA AR
LU R TC DA TN A, AR HL D RGEMLR AL, GRIIE
RSP Rz T AR, SRFATCEAME T BT LA Al F I B
TR, T AR TC RS, S pA AR AL
FIREMRSI A, SRAIC M B RT DA R0 s Fh i e
ik, AR, SRS RBREIOR AR, R A
W, RIS A B PO FE R T B ok, R JCTAMERE
AR DR T REIRIGRE, TR A =R ™,

.
T

=. ZEIMERARHEIRRNHEE SRR

(—) Bkt
RSN E B TCOAMERAR, BRI RS

2024.6 | 075



ST | ELECTRICAL ENGINEERING

REAER M EE BB, (LSRR N AR AE— 2R B [FTAE
T, BARE R, AT ERIETCIAMES AR A . SERE,
AP BRI B SR GRS = O EE AT Th e . TR RS
BRI A, R H A D, AT ST SOk i i TG A M
S ANAYI T B L, HOR, SRR S A A . H
BT, EMEREMICIAME IR IEM B, A T CRIERRK I S
B, WAHHTE RN SR, A BRI f s AT
PR R B, s, SHALET) R At
—MRRIIMERL, N T IRB AR IAMERUCR, S H g &
HARZE G, WA RS G4, (M THEEE LA
W AR 22BN, SRR G T REAEAEAEA LRI, AT e
RARG I TCIAMERUIR AN R G RE . K, =
DAMERAR S R AR S e, & BRI AL
AT 9 F o A e g (]

(=) RAR

F—, BRI RGN T AMER R B R (R, N4
ERGIE R, FIAIURAZ G, RAKEN YR
BT, BRURERGNSERE . . i, DURJ
AAFERA SVG, STATCOM %5 1] btk v 17 Tooh #M.
TEMCES [, FIRBOHIZEE] . FIERL PID #2560 K I8 14 bR 8
PRI TV, SN R S (A SE R T . (S BIIERT  KHURSE
FB, BRI AR T, X E IR G e A
FR A TIER AR SEUR AT, R LB S, HRIEA
GRS T IS R BRI A B, b S TR A v e R AR
K, filn, FETHUR HK32F103A 241 MCU (8 fETCT Mg,
HAZ 5T, TRE SR B T AME . SRR RETT %,
ERGEA B, BsIREFDRE, CEETIERET, 68
N IR B P (RO, 4500 R e A R, BN A i ml
o ZHARTERE R B I AMERBE R RIET, 380 AR HY
REREAH, M e AR B AT R A S

B, TG dRER A E, B4 T RIAMERARM
JZN e it WA f R A S AR R, GEIS BRI

2L

R BRI ST A, DU HK32F103A 29 AL Y [ 7
B AMETT LA PR R g i, T H AT DR AR e, DL
WRAFRIERT R Ak, XA S, GRS T
Bk, ATLVERGR SR A AR AR R R, AT kD A
AR e AT BB EWR, MBS g, W
URIHEAR TR HAA A AP SR B R RO, TSI A,
TP SR, RS R R W S G
SEBDN AR A AU TRAERS . Hotn, R R, RS R
SR, T LASERT A BT AR HHBLRYIAIEL, A x4
HoHETHES SRR DU S — SO B A 50 T, ST LA
B HAEAY, PR AR

=, A THIERGHEAN, DA SRR SR B
T4 RSB N SOR B HOBATHR A B0, (ER REr i
BT, RARER R DS, ST A M B
PRGNS IO TREENT #2. TS IOBETT IS, B TeTh b ez
HESHMA SRS (WEESR. JIRS) SHTERMm, TP
fRFRTTS, AR RS E RN, T, DAT gt
FERZOL AT 10 KV SISTCAMEER RS, Rl T 2Rt
R, BB A ok A I T T SRR AT AU A IR, Rl B
R TE, MR A M E I, SO iR, 1R
FTCTIAMEROR , AT RO 5 P I O B AR s 1

Y, £5iF

ZE LRTR, TeOlAMESUR PR AR KO A S A ST 5
RHARZ—, BARSRGBITRCE . HARIE A F M E AT
HEFE, MOESRNARIAR ., BRI HInE,
FeAMERR B R RSN HAR A T B TE I AMEROR
TR PR, ROAEEAMETT S, TP AT, S
R EREMA ORIt Aok, 7RI A B
BRI TCIAMESOR, ABI TR e, A4, TR
R RMIBUCREI AR o

e

1
2] B
31 FEHRE . ABICTCHAMERRIINE T 1. SRR A 2022, 39(10):106-107.

4] 4 A M I AME AR SR RS ). BHES 1T 2022, (18):47-49.
5] R . AL AR REFCIAMESARR ] (1), SR g 2022, 39(09): 98-99.
6 P . AT TSI TCAME R AT )] RS A0ET 2022, (10):42-44+48.
]
]
I

[
[
[
[
[
[
[
[
[9
[1

076 | MODERN ENGINEERING

B . T T RORTETCUAME F S AR A (). W iRk L2023, (13):62-54.
. TCIAMERARALE A S AR AR ). R & TR L2023, (S1):102-104.

7) SR TR S A S BRI FIBES ()] TREORBESE 2022, 7(06):103-105.

81 FfilflZR , [AIsee . RO AMEERYE U R A B R ST 1. BHEZXL L 2020, 21): 7.
W . TR R A ST AMEE HOR AT SEER IS 1. R AIHHSR , 2020, 17(06): 45-46.

0] 4 B REFCAMEEALE TR B SR A ()], JEIREES | 2020, 27(01): 257-258.



BRI - =R L Lt 1. BIM fif o )5 58 B SR ite
KEIK, BFE, A, KEIKR, BRE
FEZNE/N\TIZEERAT, L8 200122

BRFHRIT 2 ERERRRIANEERTRA, BERES, MR, BERRIBORR, ERREERTHEER

#Haz— ", RFEREEHEFRTNELHER, ERELTRESRS, HRISEESENERALESES
HRNERME, NBERIZEERAZ, (ELAAHANEZREN, ANSEEAGRFERRER T HRIEXSHIE
B, RN ES I RABEEMIEK, BIM (Buiding Information Modeling) $iAR BB FE AR AT 1t K
BEMSEEALR, 2EEAFENSHNEARTE, ANNZEEERSHT MRS ARISHE 88 E X L HE TR e
BIRFIER, ANKIREREFEZHOLEE, HNNBARETEMESRN BIM R R REXEARIBEHTIHMHM

BE, AEMUERTENZISRHUSENGE,

BIV; BRFER; lBET

A Brief Discussion on BIM Solutions and Technical Measures for Mechanical

Abstract:

and Electrical Construction in Proton Therapy Hospitals

Zhang Zengshui, Chen Hao, Lu Liang, Zhang Changbo, Zou Fatao
China Construction Eighth Engineering Division Corp., Ltd. Shanghai 200122

Proton radiotherapy is currently the cutting—edge cancer radiotherapy technology in the world, with ad—
vantages of high precision, good efficacy, and minimal side effects. It is one of the main trends in cancer
radiotherapy in the future I". Proton hospitals are specialized hospitals that provide proton radiotherapy,
and they are just emerging in China. Compared with conventional hospitals, their construction process has
special complexities, with many mechanical, electrical, and process supporting systems, irregular work
surfaces, and tight spaces. At the same time, it is necessary to embed a large number of mechanical and
electrical pipelines in large—volume shielded concrete, while meeting the requirements of radiation leakage
prevention and precise positioning. BIM (Building Information Modeling) technology, due to its mature tech—
nical advantages such as visualization and simulation, is a very convenient and efficient technical tool.
However, on-site construction also requires other auxiliary technical measures to smoothly solve these
construction difficulties. This article relies on the Hefei lon Medical Center project to summarize BIM solu—
tions and related technical measures for the difficulties of mechanical and electrical installation engineering,

providing reference and lessons for the construction of similar hospital projects.

Keywords:

BIM; proton therapy hospital; mechanical and electrical construction
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Research on the application of Internet of Things Technology
in Warehousing and logistics
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Abstract:

Warehousing logistics is a very key part of the modern logistics system, playing a vital role in commodity

production, circulation, consumption and other links. However, there are many constraints in traditional

warehousing logistics, which result in low efficiency and quality of warehousing logistics, which is not con—

ducive to its sustainable development. The application of the Internet of Things technology can effectively

solve these problems, improve the efficiency of the warehousing and logistics system, and enhance its

information transparency. Based on this, this paper mainly studies the application of the Internet of Things

technology in warehousing and logistics for its reference.

Keywords: Internet of Things technology; warehousing and logistics; application
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The Application of New Geological Surveying and Mapping Technologies in
Mineral Resources Exploration

Fan Pan ', Dong Yanfeng ?, Li Xu '

1. Kunming Land Development and Consolidation Center, Kunming, Yunnan 650000

2. China Testing & Inspection Group Yunnan Co., LTD. Kunming, Yunnan 650000
Abstract: Aiming atimproving the accuracy and efficiency of geological and mineral resources mapping, based on
GNSS RTK technology, starting from aspects such as the determination of technical parameters, mine
control surveying, topographic surveying and actual construction, data acquisition and digital mapping,
combined with the actual situation of mine geological survey and surveying engineering, The application of
GNSS RTK technology in mine geological exploration and measurement is analyzed. The research results
show that GNSS RTK technology is simple to operate, fast, has low labor intensity, saves on-site costs
and improves work efficiency. It is a very good choice. The research of this paper can provide a reference
for geological and mineral exploration work under similar conditions.
Keywords: GNSS RTK technology; geological and mineral surveying and mapping; application

practice
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Rhinoceros Software in the Water Gauge and Ship Name Mark Lofting
Application Skills

Liu Jian
Zhenjiang Jizhi ship technology Co., LTD. Zhenjiang, Jiangsu 212000

Abstract:

Ship design is complex and fine, and the key link is the lofting of water gauge and ship name mark. Water

gauge is related to navigation safety and cargo load calculation, and ship name mark affects ship image.
The traditional lofting method has low efficiency and limited precision, so it is difficult to meet the demand.

Rhino Software is based on NURBS theory and has powerful surface modeling capabilities to provide
new solutions. This paper will deeply discuss the application skills of rhino software in these two aspects,
and provide useful reference for the field of ship design.

Keywords: rhino software; water gauge lofting; ship name marking lofting; ship design
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Research and development of collaborative monitoring and precision fire
fighting technology for forest fires by UAVs

Qin Yan
Henan Hua 'an Fire Technology Co., LTD. Zhengzhou, Henan 450001

Abstract:

Forest fires pose a severe threat to the ecological environment, people’ s lives and property, as well

as social and economic development. The rise of drone technology has brought new opportunities for

monitoring and combating forest fires. This paper focuses on the research and development of collab-

orative monitoring and precise firefighting technologies using drones in forest fire prevention and control,

highlighting the significant role of drones in this field. It delves into key technologies for collaborative mon-

itoring, including multi-drone communication and collaboration mechanisms, sensor fusion technology,

and explores precise firefighting techniques such as intelligent decision—-making systems and efficient fire

suppression device integration. Through the study of these technologies, the aim is to establish an efficient

and intelligent system for collaborative monitoring and precise firefighting using drones, enhancing forest

fire prevention capabilities and providing robust technical support for forest resource protection.

Keywords:

forest fire; UAV; collaborative monitoring; accurate suppression; sensor fusion
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Digital Management Practices in the Construction Phase of Marine
Engineering Equipment Projects
Yu Qi, Wu Tao, Song Yanan, Jiang Han, Shen Qing, Zhang Rui
Offshore Oil Engineering (Qingdao) CO., LTD. Qingdao, Shandong 266520
Abstract: This article delves into the characteristics, challenges faced, practical cases, and future development
trends of digital management in marine engineering equipment manufacturing. With the continuous ad-
vancement of technology, the application of digital management in the field of marine engineering equip—
ment manufacturing has become increasingly widespread. By elucidating the features and advantages of
digital technology, as well as the uniqueness of marine engineering equipment manufacturing, the necessity
of digital management is emphasized. Based on project cases from Offshore Oil Engineering (Qingdao)
Co,, Ltd., while pointing out the technical and talent challenges faced by digital management in marine en—
gineering equipment manufacturing, the article analyzes successful experiences in areas such as the ap-
plication of digital technology. Finally, it elaborates on the advantages of digital management in enhancing
efficiency, quality, and safety, and offers insights into future trends in technological innovation and sus—
tainable development directions.
Keywords: marine engineering equipment; digital management; PCMS
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Analysis Technique and Application of Maneuvering Errors for Flight

Quality Evaluation

Zhang Yule, Zhuang Xia, Wang Zetan, Sun Xiaoyu
Civil Aviation Flight University of China, Guanghan, Sichuan 618307

Abstract:

As a determining factor of flight safety, the core competency of pilots is an important guarantee for civil

aviation safety. How to quickly transition from task/subject-based training to competency-based training

in the initial training stage is a current issue facing the entire industry. This paper investigates flight maneu—

vering error analysis techniques for flight quality evaluation, constructs an evaluation system for flight route

errors, and develops an inteligent management platform for pilot fight maneuvering errors. This platform

enables intelligent identification and early warning of flight maneuvering errors, and collects statistical data

on the types of errors, duration, and whether corrections were made during pilot flight maneuvers. These

scientific statistics provide a basis for training institutions to develop training programs.

Keywords:

flight quality analysis; maneuvering errors; model; intelligence
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