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Construction of Ship Structure Safety Management System Based on

Risk Assessment
Guo Dongdong

The First Military Representative Office in Shanghai Pudong New Area, Shanghai 201913

Abstract :

This paper aims to build a ship structure safety management system based on risk assessment

to improve the navigation safety and structural integrity of ships. Through the comprehensive

identification and assessment of ship structural safety risks, combined with advanced management

concepts and technical means, a management system including risk identification, assessment, control

and continuous improvement has been formed. The application of this system can significantly reduce

the risk of ship structure failure, protect the safety of life and property of sailors, and promote the

sustainable development of the shipping industry. This paper expounds the construction principles,

key elements and implementation steps of the system, and provides theoretical support and practical

guidance for the safety management of ship structure.
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Application of Filling and Mining Technology in Underground Metal Mines

Liu Hongwel, Liu Qiyu, Liu Jiangbo

China Nonferrous Metals Industry Kunming Survey and Design Institute Co., Ltd. Kunming, Yunnan 650051

Abstract :

Keywords :

Metal mineral resources are the foundation of China's industrial production and promote economic
development and social progress. In recent years, the development of science and technology has
increased the intensity of underground metal mining, and the traditional mining methods have gradually
exposed the problems in the long—term practice, especially the mine safety problems. In order to
ensure the safety of underground metal mining and realize the sustainable development and utilization
of mineral resources, the application of filling mining technology should be increased. Filling mining
technology supports the mine structure by conveying filing materials to the goaf, so as to effectively
control the ground pressure, reduce the risk of goaf collapse, and ensure the safe production of the
mine. Based on this, this paper will explain the significance of filling mining technology in underground
metal mining, introduce the common filling mining technology, and put forward specific optimization
suggestions, in order to provide reference for the scientific management and sustainable development
of metal mines.

underground metal mining; filling and mining technology; application
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Research on Key Technologies of Digital Design in the Realization of Shaped
Curtain Wall Modeling

Xie Jiyuan, Liu Changchun, Luo Guoxing, Zhang Libin, Li Zheng

China Construction Seventh Engineering Division Building Decoration Engineering Co., Ltd. Zhengzhou, Henan 450000

Abstract :

This paper focuses on the key technologies of digital design in the realization of shaped curtain

wall modeling. It begins with an introduction to the characteristics and classification of shaped

curtain wall modeling, as well as the fundamentals of digital design technology, such as parametric

design principles. The core section delves into the application of Building Information Modeling (BIM),

parametric design, and digital simulation and analysis techniques. These include BIM information

integration, the advantages of parametric design, and performance optimization. Through a

comprehensive analysis of representative projects, the paper demonstrates the effectiveness of these

technologies. The research indicates that these technologies significantly enhance the design quality

of shaped curtain walls, optimize their performance, and improve construction efficiency, thereby

providing new ideas for the design and construction of shaped curtain walls.
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digital simulation and analysis

shaped curtain wall; digital design; Building Information Modeling (BIM); parametric design;
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Full-time Life-cycle Management Consulting for Environmental
Engineering Projects
Ren Dongliang

Xinjiang Oriental Hope Non-ferrous Metals Co., Ltd. Changji, Xinjang 831700

Abstract :

As the key support for ecological civilization construction, the whole life cycle management consulting

of environmental engineering project is crucial to the sustainable development of the project. This

study deeply analyzes the existing problems and puts forward innovative coping strategies from four

dimensions of pre—project decision, construction and implementation, post—operation evaluation and

industry development foresight strategies, aiming to improve the overall efficiency and social value of

environmental engineering projects.
Keywords :

environmental engineering project; full life cycle management; decision reconstruction
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Practice and Effectiveness Analysis of Offshore Platform Smooth Oil Cooler

Liu Chang
Cnooc (China) Co., LTD. Tianjin Branch, Tianjin 300450

Abstract :

The stable operation of the offshore platform turbine equipment is crucial to the production operation.

As the key component to ensure the normal operation of the turbine, its performance directly affects

the reliability and safety of the equipment. This paper focuses on the reconstruction project of an

offshore platform smooth oil cooler, deeply analyzes the problems existing before the reconstruction,

expounds the reconstruction measures taken in detail, and comprehensively evaluates the effect after

the reconstruction. Through this transformation, the maintenance efficiency and equipment performance

of the cooler are effectively improved, the safety risks are reduced, and the practical experience for

the maintenance of offshore platform equipment is provided.

Keywords :
safety risk

offshore platform; sliding oil cooler; equipment transformation; maintenance efficiency;
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Analysis of Working Principle and Technological Development of Ship Ballast
Water Treatment Device

Xu Huabiao, Xu Fei
Jiangnan Shipbuilding (Group) Co., Ltd. Shanghai 201913

Abstract :

Ship ballast water treatment devices are primarily used to prevent ecological hazards caused by the

transfer of alien species through ballast water. Their working principle is based on various technical

means such as physics, chemistry, and biology, removing harmful organisms and sediments in

water through filtering, ultraviolet disinfection, electrolysis, redox, and other methods. With the strict

requirements of international regulations on the water quality standards for ship emissions, ballast

water treatment technology has continuously developed, gradually moving towards high efficiency,

environmental friendliness, and low energy consumption. Future technological innovation and

improvement will further enhance the environmental protection capabilities of ships and ensure the

sustainable development of the shipping industry.
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environmental protection
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515

BT BT AR AR, BRI SRR LR B SRR, WA ARBAOE R T ki, O T O — (A, bRk
SBWINGE T AR HEK A R . AN AL B RE T AR, (F AR SRR B, HEORR I 553 . il 250
RFB, BB, A FEMNY . BETORMEES, AR T BAEE, 505 1118 550

7, g TRusS ek R,

—. MRAAEEOKAERENTERE

SR He 7 A PSR ) TR SR N 2 R BOR T BE 255
i, BEARGEREEORT R FEY . W, IR, 1
R G IERSE, KRR PR A, W, ¥
BEAF X BRI A PR SRR A IR L, BRI
B, B ESHE IR T IRE I ACK BE T — A B
BrBs, EE RSN BEOLN RS, RN TRS
o, RE I RE B RN Y, BRI A R IR T A
W R, BRI KA A

BT SO R, FER RO R AN e AL T

020 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

f—Foy . I AR, AR VAR S AR, PR
MBS TR A R, X Se IR AR A PR A T Y
BEEY, PR IR BEOR ARSI, H
REFERUR, DRICTEVFZMHIN AR T T2 . B g 54
SN EESN, AR AR T e BRI — N E T ]
EMHORIE R FRRE R BUEY, FIRENa BT ia 50
SR, TERD IS Ry TR E R .

it [ B A MRS SRR R H 2 TR, AR Ak b H 2
BRWTIASAR S . AR R — AT B 2 TR ERS)
HIZRE Ty BT, WL 7w, BRAR. IRAEFERY H
BRo Bilan, JEAESK, —LBSEHEREEAMNES & T Y, (g



WoTid:, BBINT RSSO, GERE TR H BT AL
BB, SRR B AT X BRETHR N, A
(ERTT T AR, IR TR B N I, A E
EERUT R AR AT A SR THUE, A5G H AR O E R
IR

—. IERAFERERENAS

AR R K AR B R T B R AR (SRR
SEPE=FiZEM X BEHOR R E AR E T, Gl AR S SR
MUKFAAFAA N, DUAR A B . PR B
AR R G E R R R, FIanveh . vk
FELEYD . BSR4 ORI VB & . W IEAR A I
VR, XL E AR A AR K TP A R, AR ORI SR B AR
SRz 2 A, B IR, KR SRR, Tk
JRASEN T RIEHE, RSN A YA B T TN Ay
Ao

AL BT, SRAMNETH B AN LA T W LI R T
Bto SANABTFHORF R PSRN R A T A b
FPRK, R ABURAE . RESR ERIAE, 2EIME
FHEARM AT ARICEEZ R, B T 5, JTFHAL
R, TSR RSB R . T LR EE A E T HL
AR LA R A S i, X 26 R A B A
MR, ATUARDIR B A A8, R RoR B S
MOabERRgEE, JEELABRERAL, DRt 32 B A0 R ok (1 b
i, BEERREORI R R, AN s CEE i H A
Y, BEMSARIESCRA R A B AR b

RPN AR — Rl % AL BT =, 8 R R e
W5 AR A FII, 3B N FE A A TR TP A B A
W53 JEI BRI N MR T A RO, AP BERT LA RUEAIT
A S RORIE , SR AR AU RS 73 2 S
PEMPRURLEE . SYIEERVE AT AL, AR AL B T K
MO IR, (BHEREIROR GRREARARE s e A P ek
KZFNF PR, AL, ITFREER GBI, k2
R E SN T HE R RS, 456 SO i 54
WAHTHAR, BESARIRA A B T b B 7=, #E—
TACHEEERIRRE R Y, SRR R AR TE T AR A0 AR A b FE
IZEETERE, ARSI SRk RS T AR R

=. EFREMAARANES K EER

a4 BRUE PRI A R, AR B KA R A ke
FER TSR, NARRE G T R/ T RX
— [, [ BRAt 2 a7 S0 He 2 A HE s i A AN s,
ST TS EAAIARE . E PR (IMO) i (iR
K E B A 4)) (Ballast Water Management Convention, BWM

Convention ) ZER AT [ FRAUAT AR FEHREE #6208 T

ACRL, HEROK RS B A LIIE IR %A 20174430, M
SEFRAN AN R B bR I R A AL B R G, AR LA
i o EXUALELHGEI N ELHE, H A2 T R
TR, PRI ER A SR ST

TRHRE FREFEK, ATATEAC S R AL B — i 1 7k
Jbsife, BT, FEHOKH AT S A PR B AU T HUE AR
{8, B NIRRT A RIS 10
TEBUE— bR, A0 E R AL A ] A I BOR
T-BE, BB A RR Kk ok s AR SR [ BRI
AU He s AL SRS B O RO ER AT T RS, S TRTH
SRR BRI, AR AR AR AL EE AR . [
75 [ R AR X — RS T PR R IR ERE Y,
PRAFAA BT ] O AL IR A A B IR K, S S iz A 2 2R R
B BRI P

Bl PR R R AR T, [ B O IR e A AL B A 2
KRBT BT TSR BURRE, B TA ML SR AL EOR T
B SRR L . BN, IMOBESR T A T E A ] 2022 452
NIRRT G R bR E (N E B DB R GE, MBI AR I R 7E
2024 A Z T ST ARG . HEAN, BT I BRI B AR
M2 RS R, SOVPAAIR AN R U4 T DX B BRI A
privEE S BN P SLicks 7 NAl Ui SES| TS 7 3 PSSR M 1 R B2
PN S M N el S = w2 R 22 W EPSE s N D N TRl
B, (R T SEFUSHRR . S E VIR R AU
77, WERARIN F A A B AR A LT BB AT R D SR MR
&, PRSI

M. EEALGCEZRNEIHS LRGSR

BEAT A BRINORFIER H 28 4%, AR He Rk b AR T
PR SRS IH. ), R T S SR S G (A F A
AT B, HHEROREED, RGEERRSBE T HS
SeibBAR, P T AR A . BT, NN
FUI 22 DA A AR A L e A AR o e i DL A AT
Bro BANEEARR AT HAeW s R IOK A A 72,
TEHASXIFRELE AL 55 HUBTH TR I HLfi S b A 4
s, BAEARAREAEAT B AR B RE T o T AR AL SRR T
MM AR RN, ARk n, AR
TFIEAREAT AT R

ARk, HEBRAL B AR A e S LR RIS LA T T . T
S, B E BRIA AU A AR AN e i, AL B kAR
Keib—p 1T, CHRAEL BRI . i — U Rk
AL SRR A A LB ARSI A SR, RS AR IR B AL B 3
PRI, B OREE—AEATAN AR R R [ FRAUE I PR R
I, AbSRAEE M AFRAT B AR TN SR, BRI AN A AL A
RUATAAFMITR . X — RIS TS T
PSRN 2, AR T AT SR CR

BB A B BRI SR HOK B EOR Y 55 — D E L

2025.4 | 021



T#2HA | ENGINEERING TECHNOLOGY

RS SN I B K BT, S5 A REE AT
AT RESAR, M B AL AR S0R RIS SE B BRI 9%
RG] AR AR S B . 0 B AT SR AL 2
H, BEHEAEN R AT, FIRCEICRA R, It
b, BEESRERRIRAVUER, AR A AL B R T T e
PR, SRAKPHAE. XBESE AT A AR R et )y, db—
IRDREIEIRE, SEEITE ISR G AR T AR

Fitt, FEHOKAIRS AN CIH 5K A E TR, TR,
B REAC YT TR T RE . R B AR AN W 25 AT [ Bl F AN 1
1, AR HEORAL R Dy B A SR TTRE 2 0 6, 4
SRRz RE ] BN AT AT R AR

B, RFKAAAEZKEEBERENH LSRR

RSRARI HE 3 7 LT 28 T A P 5 2P e — AR AR B
PEATASENE. R BRTE A ZFEOR TR I A R0k, (1
ANFERATIR IR, i ShEER R RO, SE—LEAL
BRI RCRAERPE RS TR R A, UHZ AR . IR
MR, — BB G B HOR AT RETC A B E
SEUEACE R B, AT A TG 2 A A 1
BB, RRARBAR KR EETT M. AN, RER
KHLZATRE R — A AR AR 1O IR AR EAC I (R 5TAT
o, BRI BN P U SR A AU B, B IRAEE R S AE
R R RERE U TR

N TEE PR A HU AR R, AT BRATZ ER
PRIEMU H 28 4%, JCHE (ISR EAL ) 38T, A
Il e 280 b PR AU A SRR g AR AR e, AT, AT

2L

A2 R A AL BT S A 0 R AR SR AR, AT e i
BUPREARGE—ESHE AT FEAE ATEUL, S48 R AR R B AL
BORFHE AR 7R T AN B, EEREE S 7S
P, FIEGE—IEARBRERIER R, R AR X — AT
Ko NTRFEIXRLEH BT A, WIS KA B2 61
BRGS0

SRUETHNIIX LePR G, AN HOK LS R AT 94+
IR BEE MR ROR ISR DUOR S fou AR A ERAP (1 v FE B
M, HRHOAEHEAR MG REREIE K ARk, RERA AR
MMUSAE R LTI AN REIL, DRI TN RAT T AR
BT TR S e S A BB IR AR R IR He e /K AL B R e 5
B i 5 BIEREY, SE— PRIt AR et [
N, SROREIRITZRT, WORFHAEAINEE, Fuk— P4l i
FEHOR AL R E (Y R FE AR, TR A ST REIR AR Itk
b, BEE BRI RCAFIGTET, MHI0 oK 2 B A Y A
AEZWENL, EATE SN R A 2 5t
T E 22 RV ARSI REA I M S I

—_ 3
N, BB

AR A AR RS B AR PR AR A ARERBE A RO S BRERR I
M SAFE B REEREM . G EARRA K alHr, EHokat
BEREZ PR EEE. SMRIT R, Mk T s
PRI R, DN SIARIERE . SRR, R oE
AL, AR, BEFRORBEP A E FRFRER g —, IRk
ARBGUG T IZ N, O @B A S AR AN T RS s
fHCHH AT

(28— . SR ARG A EE KA B ST (D] A HRAE | 2005.

2IEE | INERF | BET IR R 7 R 0% 1T A 2012, 29(06): 21-25.D01: 10.19646/j.cnki.32-1230.2012.05.008.

(A1 P7eEs . WHAA AR SCR AT [A] AT BRIZARI T TR P2 RERBIEE 201648 5 H 2R [CLAFEURI AN TAL TR 2 < A BIRLEAN TA TR 42 ,2016: 1.
BIEHEM , AULR , R . AR L T (A (LT 8 BTSN TRE S 2016 HEIE E BB A IR SO (CLIL T BRETEM TR 2L  REE TR

254%,2016:3.D01:10.26914/c.cnkihy.2016.008425.

615K/ . HR ] NS AR R A e 2T R L U A A B AR5 (D). KR L2018,

[TVZEHL , WADAPR , Jr 2o | BB |, PAIRAR | BREZER . ST RTINS SR Geiehr A s 15 58 ] AR | 2019(02):62-67+72.

[B1EX 2 — A A AR AL R A ST T I PSCARRRES (J]. HP R 5 TR 2019(16):131-133.

(91 FSCRE | AR s, TR, FR . — R A IR T ] TSR 2020, 28(04): 1-4.

(101 et , 8% AR B AR Fe R e SR gsiscit S 1) BURIHIEHAR 5464 ,2022,58(06):96-99.D01:10.16107/j.cnki.mmte.2022.0397.

022 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



PRI T T A e o b S b B

(e
FREFASRNKRERAT, #4t S 436000

ISPENREIRIAMRED 14-3# SR BNV AR N ERRZBRBEHTATLIE, REERBENXBER, PRENRS

REFMETREN. NR, BENENEHRBABENER, ANEEEHZE, SERPHEMNEEES, NRER
THRFKIRE, SIMHEEESTEERERERAVRTBE. TErH. FHNNEN, NAEBETREMEAEES.

RREHICEHIEL BRI SE,

] A EiBIR; AEERfHER; @58

Fault Analysis and Treatment of Turbine Main Oil Pump

Fu Gangchao
Baowu Group Echeng Iron and Steel Co., LTD. Ezhou, Hubei 436000

Abstract :

Multiple failures of the main oil pump of the 1#-3# turbine blower group of Esteel Energy and

Environmental Protection Department were analyzed and dealt with, the key factors causing the failure

were found out, and the rectification plan was made clear to change the main oil pump which was

not easy to detect and observe and had poor stability into an electric oil pump. At the same time, the

control logic was optimized, the protection function and monitoring mode were improved, and the

hidden dangers of the oil system were completely eliminated. To realize the purpose of lubricating oil

pump group switching without overpressure, continuous oil, and no jumping during the operation of the

unit, the operation stability of the unit is greatly improved. It provides reference for the treatment of this

kind of turbine fault.
Keywords :

turbine; main oil pump; uninterrupted oil supply; lubricating oil
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Research on the Correlation between Geological Environment and Agricultural
Soil Quality and Its Regulatory Measures
Li Qixin
China Coal Geology Group Corporation, Beijing 100000

Abstract : The geological environment has a profound impact on agricultural soil quality, and research on the
correlation between the two is crucial for sustainable agricultural development. This article deeply
analyzes the various elements of the geological environment, such as soil-forming parent material,
topography, geological structure, hydrogeological conditions, and their relationship with agricultural
soil quality in terms of physical, chemical, and biological characteristics. Based on this, a series of
targeted regulatory measures are proposed, aiming to provide scientific basis and practical guidance
for improving agricultural soil quality, ensuring agricultural product safety, and promoting sustainable
agricultural development.

Keywords : geological environment; agricultural soil quality; correlation; regulatory measures
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Optimization of Preventive Maintenance Strategy in Equipment
Lifecycle Management

Chen Zhong
Shenzhen Shengbo Optoelectronics Technology Co., LTD. Shenzhen , Guangdong 518000

Abstract :

This paper explores the optimization of preventive maintenance strategy in equipment lifecycle

management in depth, firstly elaborates the theoretical basis of equipment lifecycle management and

preventive maintenance, and then analyzes the status quo of preventive maintenance strategy in each

stage, and then puts forward optimization principles, objectives and specific measures. The purpose is

to improve the efficiency of equipment management, reduce costs, extend the service life of equipment,

and then provide theoretical and practical reference for related fields.
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Design of Anti-Deformation for Inner Telescopic Boom based on Solidworks
Force Analysis

Jing Yunlong, Ji Changzhi
Hebei Jinglong Intelligent Equipment Co., Ltd. Langfang, Hebei 065399

Abstract : With the development of oilfield workover automation, the traditional catwalk machine can achieve
mechanized construction operations, which reduces the labor intensity to a certain extent, and can
not guarantee the accuracy of the limited operation times in the automatic operation due to its own
structural reasons, so the internal telescopic arm of the automatic catwalk machine with high reliability
and high precision changes due to the force change in the motion process, with the help of Solidworks
design software, the internal telescopic arm is analyzed by force, and the reverse deformation
optimization design is carried out according to the force deformation. Make the telescopic arm meet
the requirements of use.

Keywords : internal telescopic arm; reverse deformation; force analysis

IEFAFA R A IR A I EHOR T B, (HR TR LSRR A A RS # S s, (R il
RGPl R LRI T . W)U, BEE BSCEORIAEIA R, B3 REPL. RO BN . ZEEYITE A S & E
BRI, A BN AR A e U AL LR, [RIIN IR R R E A AR AR, AT 0k O B 7 S P
RS, TE—ERREE B T I R e . TR B FLE ABCA T I LSk e R R T

HET, 7Rk A BB Se il I R ARLIZ (R, FRIR T J7803R e, AR HLEA M AL E N RERTIE T —b O s
e, FE LHEALHIMENL LER, SR TRATUEAE, FERGRERE, FANMEN, SR, S, &
IETEEENL VI aE IR s . B, TR TR AR AR, I DOSENUE SRS A ER, B E s T — B 554
s

R

~

Bt [ 2o e e AP DR  , m KU AL XA R S TR ARSI, PRI H Rl P B Te AR TR
BT RR

H D= ARl B SR PR A A R B R LEUAE L, R E L6 RSty e =, KR A L350
TR SRS, FRBE ISR E VAT . A AR R, B RO {3 E, SelEF R MRLN TEFE
T, Kigses A G El2e ek,

BEMEENLE TR C RS A BB s . OB ESMEIRL, BORBEHEAAAEE, EEEIER,
WA EN U A TR ZEIA O, IR B 5450 27700, M TET B BN RS sl J50A rORIF IR A H =X
SOPENAS R, ARG, MIENUAR S E GO R AR B R RIS, SR AR S R AL,
TEBNRIBREEE A PRI AR SIE I, iR AR 25 o

EHEFEAN: Bk (1986.01-), B, Wik, ¥4, BRIZMA, BHEIRF, NENE &KL T5H%E.

032 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



—. BWENEHRER

5
£l

> B SR RE

MR TT S E T G i, A SR TE L AR SR AL TR
BT NGRS RAFR U TR . R N RS S,
My, B2 ORI A, PSR O R AR
TP ROONES TG, R, NI, @ i
HPRFE I = M SO ST AR B2 e, il
TRAFHUATERETHE WA B E PUERSN . JTIRTIERT, RT3
M, AT EEENLAE, AR SRR BT A
FE, ORI GL, ERARE A TR S L TR
BB AEHE, S fERIT R RET S, 2571
BT I — (i R

—. BEENER R RERIZIT

H T 02 5 19 4 A B AR Y Bl 2 60mm~89mm, K FE S B 2
8500mm~12000mm, R &%) 150kg~300kg, R 48125 &
PR R A LT TG, (AR R T RBIS I 2 O BOR AL
T, IR AEER (R4 F B O/ 200mm YU R P, R R
g i 2 N AR 2 LA YE R, ROOPas s B 5 KR
AEAT 7500mm, (HEEEIE a1 TR A /N 6000mm

R R HLA S w5 B4 6m~Tm, 1R E S R R T A f
JEHR33+0.5° , WMgEE TR 6180, K 7480, WEMA
IR AR IR TR TETE B, PALTESC AN FE 2500mm.  Z5H R
WK

%D{
> B2 PREBEIREE
NG 7R e AT U H P9 (208 5 F B R S5 A 2 (AT &5
1, ARG SNE KT R TSR 5 i, BOE TSR
FelRBEZ9 2500mm. PRAHSCHERCSE IR SN (AR, 4R A
VIURE N AR DR . R B S 2 T AT
(ARARARARRAAARARARRARRARARRAARARARA]
A

AR

X Wik
2500 i
7480 »

> B3 MREEESZNHITE

MG (52 T3 BT I e DU e, R S R I
R g5, VAR RS RIS AT, PSR e R
AT MR E B L T PR AEIE AR SRR A T, 280k
NI FEREE B bR, SRS EEN M NS R, 2
REACTIREE, WG SE R T — TR

MR T4, KM SolidWorks Hifs =, F ] SolidWorks
LT ) 22 WP A AT 8 D0 2 e T (1R 4 8 7 5 49 SRR A
E) |, BRI T RASTER T R 22 0100 (BRI R
T (E) .

R

H FEAU AT

[ 5 B B R

> B4 #NFLORNHETE

o 1
Do

> E5 RO=E

Do e

> E6 Ut ~E

BN R B, BEARZE M50 E B R, SR R R AT
WRREER, NAEMEaE ER, WM LRl EoR &
T, TYL16.2mm ZAy, WAL AR T CEBH T el
B, BRI gE R, SRR B RSE FB, f&
AR S L IN TS [0 ST D — 2 B, fIRIHIE % LA
7= AR RART

DR PRAIE PR (R 245 3 A AT (7 B AR AR I R BB AL T /IR,
B SR RASTE 50, BITRSEHRE M i Sk i — e e
YRR TN I B B 7 R R 25K

TR
Elh
449,

> B7 RiEBETEE - R

MW AEE, AR, MASARBAZRMN; NGBz
K, RERENGRERELS, FatKEr, U0 TESE
A5, AHRICTER AT .

K EFAR E A e Sl it A AT A
WA =R K AR AT

X HRAE2
!
i
7480 .

2500 <

2025.4 | 033



T#2HA | ENGINEERING TECHNOLOGY

=ip

~ Al

H B E L — oI i EE I+ A s e e a5, A
AR B BT O ARl T, BRIR T I Bl B A R
YR AR IR, [FIIN SR SR T N B, R e A
WL, (£ASNSEAL T EIMZ SN IR,

LUK A, 7R A, LA TR
L, BEACAE BT A AR,

> E10 REFNENERE

Sk

[N AR AR 25 R AR M (J]. AR L 2019,26(12):283-284.
(205K AN HEV AV IR 5 R R AT 1] BRARORBIHT | 2017 (25):5-6.

[BI1B 5% . MR kL A A EMRRORIIS SR ). AL, 2011 (S1) :71-73.
[41FRHs G EIE 2 BEEASK (J]. AR T84 2019, 22(02): 49-51.

(519 B 2 AR ACHHEF I RAL T ZHARBITE ). TR | 2023 ,30 (04):95-97.
(6] MR ATEHLAE A R I REAIAT (] AL T REHOR | 2018,47 (11):139-141;

(7145 FEVROR TR S BN U EA T SO (7). hohaeIE L2023, 28(S1): 44-53.

[BIF3CA L UKk AR MU ARSI HIETH R (] A MER 12, 2016 (02) :68-73.
18I AR . FHZILIE BRI R RS (1] AR, 2019 (07) :11-12.

[V AMENE A URACHTEN U B TS S (J] A5 R 1020, 2016 (03) :87-90+135.

034 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



R H 4 Az i 102 4 B R A5

H—=

YEFHHECHIAIRAT, B X& 571300

TERASEGRAMREERRRNERAR, BESMMRIRRIISELIPNOSIMER. EARIRENEER, B8RS

REEIFES; BHMBEERFRISTARLRETE; BINBREBRCIHLZEERE,; SELIPMRUEX TREZEM
BB, AXISEZAR, SEIANNRENENG, BIEHRESTETHHERRRSE; MEREXUEE, BAR
ITZR£EIR; AN, SHESCRATMERLERLRE, REREEENESRE, Z—MREEXSNIERBER

i =
HNREEE, BRTERESVISET.
X @& | TERE; 4aEH; Z2EE; fREE

Research on the Construction of the Whole-Life-Cycle Safety Management
System of the Engineering Project
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Wenchang CNPC Kunlun Gas Co., LTD. Wenchang, Hainan 571300

Abstract :

Research on the construction of safety management system for the whole life cycle of the project,

covering all stages from planning decision to operation and maintenance. In the planning and decision

stage, the safety and risk assessment; the design stage should ensure the safe design scheme; the

construction stage; and the operation and maintenance stage. In order to support the system, it is

necessary to ensure the effective safety supervision mechanism through regular inspection and irregular

spot check, strengthen the construction of safety culture, enhance the safety awareness of employees,

and meanwhile, improve the efficiency and accuracy of safety management with the help of information

technology and intelligent monitoring equipment. This research aims to realize the safety management of

the whole cycle of the project and ensure the safe and efficient operation of the project.

Keywords :

engineering project; full life cycle; safety management; system construction
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BIM Technology Application Promotes Lean Construction of Construction
General Contracting Management Projects
Dong Weitao, Jiang Jihui, Chen Zhipeng, Zhu Dibo, Liu Jinliang
China Construction Bureau (Group) Co., Ltd. China Construction First Engineering Group Third Construction Co., Ltd.
Beijing 100161

Abstract : Construction project management accelerates the lean construction of projects and expands broader
space for building development through the use of BIM technology as a catalyst. The comprehensive
requirements for safety, applicability, economy, environmental protection, and aesthetics of future buildings
will significantly increase. With the continuous exploration and updating of new technologies and processes
in the construction market, China's construction industry has also experienced leapfrog development, and

the technical level and management ability of construction project management are gradually improving.

This paper takes the general contracting project of Shaoxing Hospital Area (Zhejiang Binhai Hospital)
New Project Phase Il (hereinafter referred to as the Project) of the Cancer Hospital Affiliated to the
University of Chinese Academy of Sciences (Zhejiang Cancer Hospital) as an example, combs and
summarizes the application of BIM construction technology to promote lean construction of projects,
accumulates process experience in lean construction in similar general contracting management in the
future, and helps the general contracting project to perform smoothly.

Keywords : BIM construction technology; lean construction; general contract management; project
performance management
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Efficacy Evaluation of Intelligent Ventilation Control Systems in Coal Mine
Safety Production
Zhang Xifeng', Hu Guohui®
1.Shaanxi Yanchang Petroleum Group Hengshan Weigiang Coal Industry Co., Ltd. Yulin, Shaanxi 719000
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Abstract :

With the increasing depth and intensity of coal mining, the role of ventilation systems in coal mine

safety production has become increasingly critical. Traditional ventilation systems have deficiencies

in efficiency, precision, and intelligence, making it difficult to meet the demands of modern coal mine

safety production. Intelligent ventilation control systems integrate advanced technologies to achieve

comprehensive perception, real-time interconnection, and intelligent control of ventilation equipment

and networks. This article conducts an in—depth analysis of the architecture, functions, and application

effects of intelligent ventilation control systems in coal mine safety production. Combining actual

cases and data, it evaluates the system's efficacy in improving ventilation efficiency, ensuring safe

production, and reducing energy consumption. The findings provide a reference for the construction

and optimization of intelligent ventilation systems in coal mines.

Keywords :
Internet of Things; big data

intelligent ventilation control system; coal mine safety production; efficacy evaluation;
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Influencing Factors and Countermeasures of Inspection and Testing Errors in
Pressure Vessels
Li Huihong
Guangdong Special Equipment Testing and Research Institute Dongguan Testing Institute, Dongguan,
Guangdong 523000

Abstract : |In the inspection and testing process of pressure vessels, the existence of errors is an inevitable
phenomenon. These errors may arise from various factors, including but not limited to quality issues
with the pressure vessel body, defects in the inspection instruments themselves, inadequate inspection
methods and standards, and specific technical challenges such as cracks. In order to effectively
control these errors, a series of strategies must be adopted to optimize detection techniques and
methods, implement deformation control measures, establish detailed technical files, arrange inspection
workflows reasonably, and strengthen monitoring and information feedback mechanisms for external
environments and hazards. This article aims to explore in depth the various factors that affect the
inspection error of pressure vessels, and propose corresponding error control strategies in order to
improve the accuracy and reliability of inspection and testing work.

Keywords : inspection technology innovation; error control strategy; high precision detection;
standardized process

5=

He s o Tk A= ORI BB B s, HAz e EROCRTI ARSI T, Bk, W EAA S TR a e
R Z G, SRTA, FESCRRErh, iRl B A SR IRZE MR RIE R IR A R . 0 T IRGZSE R, AMURERA T E
REMARRZE, B SRR —RFIRE G IR NS . ASCHAS MR, RGN AR R EZNEE, JF
RHERIERIARRTTSR, BAERTHE AR SRR ASI A K.

— | SEEHEERRIEENES FURT B4 PR TIOE ECNG & S 40 AT B biob R, 10 53 S
SR A R G, TR LS SR, IR T R,
(—) ENBEAGNERIE TR S B R AT A PO AR R SR, A5 TEN

JEN ARG TG . SR M R IR 5T S X Rl M N LS AL R, X BB 5 BT
ST ERE T R S EUR EN HBLRE . Bt B ATy AR E DA R R, AT T e bsE . AT, BEAT A
FIELBRBI TN ARG NN, ATREBUE R LE R MR AAE IS, ARSI I R RUZH I, e 2 A% 4 TR
KIE A PR B ST e MR EE R T, WURARRRIKIE T ILAEME AN, HEmaRm e B RN AR A P el A

044 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



TR, SR SR, AN TR, B
P D eaid B

(Z) RBBAS FENAE

H T (L8 HORSH P L R T A WU 5 R . 3 Bl
TR B T L R 192 SEORUR A, T
O 0 0 R T ST TR DA (R L MR, {ELPE SRR
FRER, 43l A B T O R A T BRI —
T, SEUEE R I, M I AR
Tk, AR AR IR AL TR IR SEIE, B
SRR . S R S, KRR (L BT
B, VAR SER L FAR B 2L Y T AT
MoK IIAESS, AR RS T AT, B (R AT
MDA SR ESR AR T T 78 0 o P Sk e A
S, EKLERERR A IR S LA, 2 R UK
Z, PSR RER Ct iR fe, H— i TR Rk
Mo, M2, EMAEERRR TR EE, SR
DRI S A e e —

(Z) RBRASESHERBRE

AT STV S ORI H AR 3, (IR HE T
TR IR N AR, RS 5 P LA SR 4
B R, PRI R Y, i, T RE s
J JURTIAR IO 32, FE G0 A R WA TR TS & T A 3 T
WIEBIAICI, SRR B X IOTELE, M4 e Bl Tt
T RIS, SRR O LU R4 S T S, I
Sh, KT BL IR RS, % EABKR
58 2 TR AP RIEEAR T R 5 T 45 B 22 2 WTiE. i
A2 R 5 (o 5 A P AN T HE, UL
W R 2 A DRI o, R R E R A e R e
WIS, BT TARRERARHAE. S350, BREORNG B
WoR AR R AR, BB AR 1 R E AT A
S5, W TSR P OB . I, RU e e
AR BITE RN FAGIR 2 MG HT (e, FUR RS S— b
HOFRBEIRR, A BRI T VRN BRI e e, 1

(M) B4

BLLUEN E N BB PR MR G 2 —, Rl —H 2
KB T T AR A, BRI . A/ R R et
AP AP e AN, (A T O, IR R ERR
Birh, SO, SRR AR % A
ST RIS, AR S AR, AT AR
OGN, T AR HIANE AT, TR ISIA S| %
ML, B TRATNIIZH L MERL, R, B, B
ORIRUCEESE, FESbRRa MR, LR SR INefor T WA s
I, BTCHHIHAE DRI, oY B T sk Ay
FRAEREARE, TR IRGIER, A, RSB (I
BEAFAILL . BT ) AESNOURE AR FE B A7 I .2
S, BRI A BB AR B ISR A,
BRI ARG 45 SR TR

—. EHIENEFEWIETIRER R

(— ) RARREEAR R

RS E RS TR AR, IS PR . %
SR RIREORSE, T BRI RS . 25 A U B T
o, RSB KRR (O e S,k — R 2
. W AR O TR A2, TERE TR &R
BINEE, LRI, R G &R
BAMBIELYE, T RCRTHEIEIRBIRE . AR R T P AR
ot VEPRE T ORI B N SRS, B, R SRR
S, SRR BRI T BT 55 A R TR, BLIS AR 3 A
PR DU — T, AN, (SBhHSINUEESAR, TTME
FESERIE PPN 4% R M7 S HEFT U, TR R, SEi %
B S TR, AE0 T ST MR TE AR A
16, HIEEA LGSR, (R, B R O3
%, BRI AT AR BRI, QX B A S B
RN, SRR > — .

(=) TRES

3 ASGHERBE F7 PR, B2 2 S A R ]
TR I AT BLe A B TT 404 B £ ) 25 B 1 TR
&5, WNTRBUEER R A, TR AR, B Ay
RRAEN, T Rm B A TR, HREE S5
ARG £ AT AR (L AES T A B AL T 3 TR AR TR 1
AT, AR T T 2 SR04 A, A KL
Tk, ATEORSI L R AR 71 T 245 R B 141
B TR AR AR et TESCRRRE AT, FBEARR A
IR B A BRI A TR, JR45 & SBT3, ik,
ERPRRIEIREE T TR, AR e R BB, &
TS SRS FO R AL, T A e K P
EAHTREHINE IS, B AR, R
BRI, BT ISR A S R, TN IEST
KA, —ERIRH, HRIUERAETG, PSR, A
PRIRUUR IS LR, BEEESRT RN RAR, &
BoRERERARR, P

(=) BUENS SRS ANE

HESEHORNHEA SRR, TRERRRIHESE,
BT R SIS B, AR B TR SR 7, 6
HFZEREARAES T e, (LR AR ACEIRT, R
B SRR TR RO, TR S RISt ARy
WA W BEFLE T A YR, DUET AT T
BRI AR AR . F5— (R A5 40 7 AT kel
I, BRESARME . AU Rl A SR  L, FEMTH AN
R SRR TR, b T ET R IMATa, BRI BT
MREMAS, LIEURNEFEETERRE, LR
o, RS B 7 B LS AR R B PR, R
F—DUERERTCR. IAh, RS AR, T A
PRI, RN RIS A B A R AR

2025.4 | 045



T#2HA | ENGINEERING TECHNOLOGY

RZ, AMUATLOY EEA TOERAEE 30, st hfilE G
AR RIEE AUR 2 5

() EERHRETE

FIERA SRR AR, WA B B S5 B AR S I A1
R BRI TAEA P TTf . Rn Ad S PRz TR D A 3T i 2
R A, B ORIE A TA A 55 S B S e IR B o AR VR R 3
B P BRGNS 19 25N BRTT, BRI A ST
TEo AEHPERAETRIN, 505 BARRIBITIE, P
WA AR E SR, SRR AN REREALE S ", f
RS RS DS T A, RS I A, LA
PREZ AT TN — SO TR ABRAL, AT 2 = JE A 5
W, BEARIEE A, AN, MRS A S A PR A
&, AT, RS TOERR T K TR
KAEREARGHIIRA, BF H AR E R T 2, 7%
AN RETEETT. BEREGHERE R, Bkie L
PERR, BN e B, SE e R kA v,
FTEREINGT, SRR A R 2 B T ez —.

() InsBSMERERBR I

FIERISN B I LTRATE, F5R A R A ARG
o SBHRAFAM TP IMEL, M EEARIIL, FR
R TAEASZANA T e M T= NIRRT 8 X%
F, B IEAE RTINS IR TR, 1ok, EHERGE
FERRIERASAL, IR HOA RS LRS00 . AESefrilE,
R EPAEE e R FEE, AR A I PRS0 2 A R . 3
HICRMRA Y R, FEE T A AR AR I
TREE, BRI GAREER . R AR R AR (255
AP N T N REZS R A RIS = e R WS U T
AR FIC ARSI A TS H [N, @ Feda g R £ m
JRASIRKHETR IR, SR BB, 3 Sk o] B PR 38 B

23

TR, EEZRIGUT, i R, TR AR
PG, PR A5 PF NS RRIE T, i hnamn
ANERERTTR ], T LR R e A SR e A T S, O
JEERSI TR IR SEE .

() MWEENBRREREESEERR

S A A FR MU, S AR AR PR R SR R Y
AHEI . —BRMREES, RSN AR, WEREY
X, PR R IR . AU B BER T, R S
A, AR SEEIUE B SR B e BRI AU T
PRGN, RO HB TSR A R fl,
MR RS = A i i FER sl &, #0 AT gex e e 4
PRSI, D, LRI R R R Ay, SLBIR R
BRI N ELHIROITEG, R R R R
FTSCmP AL, T I A BB AR XU fe AESEBRIE T, 3
TS F A RS AR, B — B R S RS UL, ARASITIR
REUTED, FrILEEAYT K", dah, (R EIRT H AR 2.
M, SR IR AT, TR §E A7 FERTA
JEZAL, IFHRR O

. BRIE

Zi LA, SR SRR ) AR I8 R 2 X T R S IR
NEIAT, FREE R R A e ng, mT LA RO b R TR e T
AR EERT AT Sk s DRI K 73 SEEAST] 722 I HE T
HEVERMSORR S A H & TR . S oI 2
AR IR F IR s SRR G, XL PRI A s e 4
BATAT B EL SR, FUR FREAN W S AN SE B R
B, AREEAFHINSS T AR R 2 MU, AR A AT %
BRIEIBIT

[V, SRA T DA A A 2E A 5N R 32 TR SRR (1. PUJITEERA 2023, 49(02) : 27-28+48.
(2RI BTy A B Bl  22 (S PR 3 BON SR ). SRR AE ,2024,(02): 174-176.

[BVRIZ | THIKAR BRI 1 Aol A B TR T B R T (). iR #5 TR, 2021, (20): 158-159.
(AR, 250 AR, 3 DA S S S22 Bl PR R AR DRI 43 AT (0] LA L, 2020, (08): 38-39.

(DI R AAAR IR A IR 22 i PR R G (73878 TallAk |, 2018,8(10):106-109.
6] F &5 . HE 1A A A 22 SR DR 22 RO 1), LIPS T 2024, 44(08): 152-154.

(71 , S20IT . A B R A 22 A 52 PR 22 TR SR AT (D). 2 4 EHAR |, 2020, (01):62.
18RS AR HE I b5 R s TP (J). P DR A AR S T |, 2024 ,44(20): 47-49.
(91 R B HE A 2R A R s LB SO AR B6 T R T ). P iR 2024 ,(09): 234-236.
(10N BRI AL SRSt . 3 R AR o o 4] 1), LR T, 2024, 53(14) : 221-223.

046 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT



B BEESEARAEAG IR B VT Bt e I A B I SE BT o2

Sk
LBRFEREABIRAT, £iF 201600

ERSBEANRKERRARER, EZ3TTEHEXREE, BREUEANRELRAERSBDGHTRALHERETE, AR
T EREMBRATEERRLI RALHNEA, 277 EXMEREEEE. Rk NASUHORREMm, BR7TE/El
RABFERSESRYE. HELEERN. BENENNBEEEINGER. AN, RETEEERSEMEK. &
b, RIFERITZHNANERES, SEMERATNENERBREAEH, hASTIEREERERMHSTE, AX
SEEAERSRLITRMAARRHSE, HHHBEERSEALR,

BaEfERkes; HaBLER; HIERE; WRIEN; TJU B

Research on the Application Practice of Intelligent Technology in Sensor
Design and Development

Zhang Jian
Shanghai Mengxi Sensor Technology Co., Ltd. Shanghai 201600

Abstract : As the cornerstone of modern information technology, sensors play a crucial role in multiple fields.
The rapid development of intelligent technology has brought changes to sensor design and research
and development. This article explores the application of intelligent technology in sensor design and
development, analyzes its positive impact on sensor performance, functionality, and application areas,
and reveals the characteristics of intelligent technology that endow sensors with higher sensitivity,
data processing capabilities, adaptability, and network communication capabilities. At the same time,
it looks forward to the development trend of miniaturization, integration, low power consumption,
and wide application of smart sensors. Intelligent technology not only promotes sensor technology
innovation but also provides support for the intelligent transformation of various industries. This article
aims to provide a reference for sensor design and development personnel to promote the development
of smart sensor technology.

Keywords : smart sensor; intelligent technology; data acquisition; environmental monitoring; industrial

automation
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of Bearing Capacity and Reinforcement Design of a Mixed Structure
of Masonry and Reinforced Concrete Frame

Xiao Yang
Shenzhen Branch of China Building Research Institute, Shenzhen, Guangdong 518000

This paper analyzes the seismic bearing capacity and reinforcement design of a three—story workshop
(masonry and reinforced concrete frame mixed structure) built in 1992. Because the conventional
design software cannot analyze the mixed structure of masonry and reinforced concrete frame, the
project adopts the masonry wall stiffness conversion method for review and calculation. According
to the calculation, the seismic bearing capacity of the bottom masonry wall structure of the workshop
does not meet the requirements of 7 degrees of fortification, and the calculated bearing capacity of
the column in the bottom frame does not meet the requirements of safe use, so further reinforcement
is needed. The concrete surface layer reinforcement method to reinforce the brick wall is closer to
the concrete shear wall in the stress performance, so that the original mixed structure is roughly
transformed into the frame shear wall structure system.

frame; masonry; mixed structure; stiffness conversion; analysis of bearing capacity ;
reinforcement design
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Research on the Full-Life-cycle Management of Construction Engineering
based on BIM Technology

Geng Xiao
Yantai City Water Sports School, Yantai , Shandong 264000

Abstract : BIM technology, as an advanced information management tool, can provide integrated management
solutions for the whole life cycle of construction engineering. In the application, BIM technology can
realize the digitization and visualization of construction engineering information, so as to improve work
efficiency in various stages, such as design, construction, operation and maintenance, and reduce
errors and rework caused by poor information transmission. So this paper on the basis of the relevant
content research, first analyzed the function of BIM technology and the scope of application, then said
the importance of the technology applied in the life cycle management, and in view of the problems
existing in the practical application, put forward the targeted optimization strategy, expect through the
implementation of these strategies, for the whole life cycle of construction engineering management,
provide help.

Keywords : BIM technology; construction engineering; full life cycle management
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Research and Realization of Automatic Programming Technology of Glass
Curtain Wall Coating Robot

Xu Youlu
Guangzhou River Curtain Wall System Engineering Co., Ltd. Zengcheng, Guangzhou 511300

Abstract : Solve the traditional glass curtain wall glue robot programming such as low efficiency, precision is
difficult to guarantee series problems, improve glue construction efficiency, the article with automatic
programming technology as the breakthrough point, through the construction of human-computer
interaction, glue path point acquisition and glue trajectory planning module, through the series of
technology application, strengthen the programming ability, improve the system operation architecture,
provide strong technical support for construction automation development.

Keywords : glass curtain wall; glue coating robot; automatic programming; technology application
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Analysis and Research on the Influence of Karst Distribution on the
Deformation of Tunnel Surrounding Rock and Surface Settlement

Lv Junpeng
STECOL CORPORATION, Tianjin 300392

Abstract :

Based on the Shenzhen-Huizhou Intercity Railway Project, this study established a three—dimensional

model of karst cave tunnels using the finite element method combined with karst exploration data.

It analyzed the influence patterns of 14 working conditions including cave size, location, spacing,

filling state, and morphology on tunnel surrounding rock deformation and ground settlement. The

results showed that: 1) Roof caves can alleviate surrounding rock deformation, with more significant

mitigation effects as size increases; 2) The influence order of cave locations was ranked as side >

bottom > top; 3) An optimal cave—tunnel spacing (4 m) was identified.

Keywords :

shield tunnel; karst; numerical simulation
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Discussion on the Nondestructive Testing Technology in Highway and

Water Transport Engineering
Ni Shengpeng

Guizhou Jiaozhi Engineering Testing Co., LTD. Guiyang, Guizhou 550000

Abstract :

This paper aims to discuss the application status and development trend of nondestructive testing

technology in highway and water transportation engineering. Through the analysis of several common

nondestructive testing technologies, including ultrasonic detection, radiation detection, magnetic powder

detection, this paper expounds the important role of these technologies in highway and water transport

engineering quality testing, structural safety assessment and maintenance management. At the same time,

the paper also discusses the advantages of nondestructive testing technology in improving testing

efficiency, reducing cost, ensuring construction safety and other aspects, which provides technical

support for the sustainable development of highway and water transport engineering.

Keywords :

highway and water transport engineering; nondestructive testing technology; ultrasonic

detection; radiographic detection; magnetic powder detection
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Research on the Detection of Glass Curtain Wall Safety System Based on
Unmanned Aerial Vehicle and Image Recognition Technology

Chen Weizhong, Chen Ximo, Xu Zili
Zhejiang College of Security Technology, \Wenzhou, Zhejiang 325016

Abstract : This study addresses the safety inspection needs of existing building glass curtain walls by developing
a detection system based on unmanned aerial vehicles (UAVs) and image recognition technology.
The system integrates UAV inspection, high—resolution image acquisition, artificial intelligence algorithm
analysis, and other functions, enabling efficient and precise detection of safety hazards such as
surface cracks, sealant cracking, and exterior panel detachment on glass curtain walls. Experimental
results demonstrate that this system has significant advantages over traditional detection methods
in terms of detection efficiency, accuracy, and cost savings. This research not only advances the
technology of building safety inspection but also provides a scientific basis and technical support for
the maintenance and management of glass curtain walls.

Keywords : Unmanned Aerial Vehicles (UAVs); image recognition; glass curtain walls; safety system
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Waterproof Quality Management in PC Construction Engineering Based on
the Whole Life Cycle Theory

Yang Yishun
Shanghai Construction Real Estate Co., Ltd. Shanghai 200000

Abstract : Building waterproofing is a crucial aspect of construction, affecting the normal use, life safety, quality,
and overall safety of the building. This paper explores the whole life cycle quality management theory,
strictly controlling the waterproof quality of PC construction projects from various perspectives such
as joint design and treatment, backing materials, masking tape, and construction sealant. Additionally,
it analyzes the waterproofing effectiveness of PC buildings based on the whole life cycle. The results
indicate a high overall qualification rate, exceeding 90%, suggesting that the waterproof engineering
quality is generally controllable. However, there is still a need for further monitoring of leakage—prone
areas and implementing effective waterproofing measures.

Keywords : whole life cycle; PC building; engineering waterproofing; quality management
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Analysis of Water Supply and Drainage Design for Prefabricated Green Buildings

Yuan Niannian
Hubei Province Engineering Consulting Co., Ltd. Wuhan, Hubei 430060

Abstract :

The water supply drainage project is an important part of the prefabricated green building, which

will have a huge impact on the future residential experience of the building resident. With the gradual

improvement of people's requirements for the living experience, the quality of the preliminary design

work of the drainage engineering has also received more attention, which also put forward new

challenges for designers. This article will combine the problems of water supply and drainage design

in combination with prefabricated green buildings to discuss the main points of prefabricated green

buildings to design water drainage design, hoping to bring some reference value to relevant designers.

Keywords :
design points

prefabricated buildings; green buildings; designing water drainage; existing problems;
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Exploration of Technical Strategies to Improve Sewage Treatment Level in
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Abstract :

Water resources are crucial for urban development. How to scientifically treat wastewater not only

concerns the safety of urban residents' water use but also significantly impacts the efficiency of water

resource utilization. This is key to the quality of municipal water supply and drainage projects. This

article will specifically introduce wastewater treatment technologies in municipal water supply and

drainage projects, aiming to bring new ideas to wastewater treatment and achieve a comprehensive

improvement in its standards.
Keywords :

municipal water supply and drainage engineering; sewage treatment; treatment technology

T A LR AL B, R ARIES T AR RS, SR RIE T FKHOHE, R ms AT, LS aig K ab i

R, SRADMREEIAR, DAORIES T F kA5 & R AT B

—. AR

T T W 1 R L B R R 5, TR AL 1B
B AEASEEERR, Xk T e b T A . R e DURCR
B ARBENE, RARRIGIE S IRH, FErLIER L, AR IT
RORIEMERIR, R TT AL ER A, RSB IAbE5 7K, Hs
AR Lo, EERAEFERIE 2, SETHT AR & b
BB 50mg, By ik EHIEIERIRIN, WERHT Ik S BE Rl
W2 e AR DR BEAR R B 3, IR b B 7y A ke
R B - AR BIRK, fE R RAER T TP R A RS
PR, XA RERE R RE BERT I AAL IR AR I, RESEHAL
R EET o TR A NALIE, e R S G A
SR AAFAE N o W MR 2B x5 A P SR U AT 58
ST, PREERAEMINTE IR, MIRERS I, AT A
SR, RIS A RERR, FNET AW e
WCHEAR I R, BOACA NI N T, A AT B AE AR
HOVEI NI oA 5 P2 IR BT AR B s, i FLAR RS

FEHE R, EMAEMNE Ny R I AR i g [
PR 3% e et S Tan s P DR T R B s, B A 2Kk
HOEGEIR, SLEAIRRNT, TR R
K, FIRERBIEISEIBIF AL ERUR, SCHMERGER P,

—. BRE

ZBHIE AR DB AR R T R B R, KRR R
KR, BB IIMER, BB AAS Kk i 4 OB 2R
LIV EURR, ZURMATTRES, R MREEE, FEGERRE
I, PikE R e R R, SRETESOR I, &5k
AT F S TCUEBER SO, 7 AR LR, IR AR
BAERRENE, BRI R RTE AR, ISR G &)
FOEA, BB AKRTE, BRIk R 2, AR
o SERRHANE B ABIRET], S5 ORI T, SRl
B, PUIE SO T s BE ATV B RO, et R o 7=
BN, SR WERA AN, LB GIIERE SRR

2025.4 | 075



7KEBT#2 | HYDROPOWER ENGINEERING

NEENHFRER, BF
PN

BRI eRE, TR =AU R . SRR
B, WRIERGE, TEARSRRERE, WA
Tk AEREEERIINATT A, AR S HA BRI ffiE
B, KEVEMRSS, PRI REE SRR R, R AR (A A Bk
YRR, BMEARA DAL, SR A AR AR R E
(e S e SOF A IR A T o {8 S PN L 2 N
e T, DIEEE TR, MO ARRfE®. =5k
KGRBEAKRZ, BITASI MR EBUR, WA ST 4k
A, B AT AR, ANE AR, TALAAREE . s A
A 43 AR S AR A AL S PG, AT HAB B
AU F—, AEURANREEERE, ZEHAass, o
FERIN A BT, kR thiRdr, HP RS EERE T
HETE, welim. £, 5-10pHIEE NG A B,
HLHTF AR pHAESEA SR AERAE, HA ST E AL
BT =, RN, SRR R K SR
ANMPEEARAITT K, ECA IR T, B, AR
B, BRAARRTEAE

BB, EYOE A R A

=. UNITANK k412

UNITANK V5 /K b B ) G 1 4 SBR T AR, DU L E
T AL BB RS, NI RN T DA EE b B A
AN, WA IR, RN RSSO — AR,
BTN G, BRI R AR . BRI =,
UNITANKG KA R G, S5 =AM N, T2
(ARG BT, AN Y Rl A e R &, AT LU s XU
o WL WA IR N TP R, S SE e fgs,
[t —H S DTS, UNITANK J5 7 Ab HE b BE A% (o b 2 5 HH 0
R EIREE, IRIRALET G 2255, UNITANK R4t nf g3
AR S T AR AR TG IR, UNITANK {5 /KALREE
RGREM A WIS VR IR R, B e AN R, T AR A
W, EERT USRI ORI (AT, HR A Ak a7 )
FACH:, ATRAKEE T4 TE . [F UNITANK {5 /K0 A5
TN TP REA IR AS, RS M st s Ul S B . AR
RGN N L, AR RN DS (AR N, AT DASEBIA R (1
E e, I CRIEER AR R AR, 25 A RBRAEE, 5L
BB, SCE T, UNITANK 5K A 2 554 R T8
AN, AR RS A TR R N S, B AR EIAR
FrkasIR], AR RS B P,

M. ERLE

AL ek, e TR A AL SR, IEHS
PR, B A IS e Sy, ARBE AR X — R
HIBRAL . IZHOR AU 2, B K A LS 2

076 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

CVAfErs 3. k) &, AEIEUREHT . AP DA R G
BTSN, WIXARIREE IFEE L AR BEKE.
PORBEOR BORAT BT 5 K A B SR, BB R 5
JE, EEURERI R EY), WRAEMIR., SRk EE RS
PRAFRPE ORI BOR,, EE 2 A B BT 43, 1K
AR B MM INTE TR, HEA e
B, AW e BN, AR AR —E IR,
YRR L IE AR AR 2 B IR, e R R AT
B, WHRBRIEREAER, EWRthaiE ik, EEE TR
T, BORMRMEAEM IR AT 2 TR A, I EEH L
IEZNIBISTITIRS

A IEAL LU SRR BT, A OUBEEAR e Ay, T ELAEAR
ANEFZBEVTIAMNTN . AR B IR, AR SR EE
ANHITEIRY, B AR AREE RBOR RN, B A AL RE
WAREFIGRIE, AL, WABREORIE RIFHI AR, AaA ik d
e, WAST AR MER AR, S HR A e A M IR T
BT, ATUACRFFRTE LR L Z RN, PR LA RS kR B
%, AL T LORRIR AL B . AT s ek, &
W B DU R R B—, W 2. A KT A
X, FIERE AR A ATREI IR, — LU B 4 1
WA, ACEEEGR, AR IR A, HETE
RIESTEMEY., F2, AR TEEHER EMESHER
FEFRACH A, BT Ve, S atR, Fit
FITRs RERATED, W THRAEMNAL . =, LWt
Bz, WIKBERBAE AL ERES ). VIS RIS IR R, B
PRI T Z, AT SR AL R s . S, i3
TR RIME R A IR W T 35 e e g AR, Teaixdys
VeHk AT RE, DR ed  EE ERAIR T LA
RRBUNERAAS, BB DA S T 22K B
TP, RRERALEIE, WS TRAWIZ I, HiZmE A
B R EEMNE T VLN AT e R LLRE U5, el
HBRIGE, 1, TaiEfed 2, e SEEn
2, SFERCRI T, I EIREE ARG AR, H
VLRI i RE. BN, LZEEMENRE. KOAMSEL
AT EEAA ST AR Y, W TR, ARAERC P IN A
WS N BB A4S, ALSRRG SRt ARt SR 2L T8
(T

FH. ABSKAE

ABYG /KA BEA R _E O WA — AR L2, RO AR A B
HBEAG S RAL . WARGREA 2, ABSMTHET B
Bfag i, HrE st RN AR, EE ST
TeRefR, M THME KT Z, ABISAAEA I FHAR:
Tk, BAESRBITRUEN. XREY BETEAR, ArfdkE
PIECRER, SRGEMBTRE, Hik, A&REgt i
fIRES . ABURZ TR, BRI KBS R M E



I, REEATEN. B, KRITYRCREAR, BB REOR
W, KBEZFRIAIMEERIL. &5, RABARD, T
MIERG I SR UK T, ABT5 /KA HLE S
TEANLE. BECEe & R (5 K Qb B s R, (SRl
MBS GBI TE R, — BB IREAL B AR AT 2R

st 19
7

78, HERARIEALIE

T Y T L 22 ST S HL S X R BEA TG Ak
B HITELE R B AR 22 e S, K R A IR PR TR
o TR XA RETE S L A AR, VAT
PO FL B RS B 2 S AT A, R R AR SRR, AR SRR ey
AW E R EAR SR, T B sis e . R
T2, DIURZEONRIRL, B Z BTSN BRIAE R, Xt
RSSO . I LAeAn Bk TP efn, TR0 fR s 2
HIE R, SETCIEAREE g, BRSNS N IR AT
Serh, TR AT RETFEIN T A A G A B T RS IE
INPID U b Nk R e NI BN ¥ S S T e 5 e AL TN
TETTRES AL SRR . ARBCT HA T AL IR TT vk, B R R Ak
BRARTE T R, B AT/ NN B —/N, T ASER T
BB, TR BRI e A 1 s,
BOLRE T 2B A, ARG e, Hikas i

23

PR, T HALIN G AR AIBAZ, S5 A
WA AR, SRR — B EE RN, A#SNE . 2l
fRALBEZ IR K, ke bl gk 7, ST B IR, R’
BEACRTEN R, AVENANEIIREER, MaEARIE AR e
2, BASEUITHRIR, BT, e ikees ma b sk ik,
AT AR EABEAIE LA, A Aab i

t. MiEaRLE

Y5 A A BT KA B EE BT 8, A B2 4 TT
ARSI K, RAAREETERE, WRSEANTRE
W, FREHEATT KGR, s AL b g, IAEIHE
Wb 5T REHERL. FITS A A RO e, s K B
FTEHER, WA RIRI B AR R, B LEY5 R R AR
TR A AT DSBS 5 K R, SEBIS A AR B (1t — 2
Tt RIS, ATRLARIoRRE, T IEUT A, IKEF
PEEME K BRI H

N, ERiE
Li BTk, RSO T URTE HK TR AL FEOA,

FHSRN GURE H 25 AT ARG R, RN BRI
ARAEFI T

(1) R . TES AR T2 55 A AL FR PR AR (7). R e S EAAVRHE L2021, 2(13):105-106.

(21403, FHEE | TG, RS HERETTEOE KA BT AR Y. | Bh ofsikiéde . Rerpon () R ERER=AE L 2021(6):9-17.
(BB $i e T B A TR S AL BTG (). SRR R e (SO ) TR | 2022(11):103-105.

(4] B2 i B A AR S A AT R ARG (1], shSCRFIRERPE (313087 ) TREHOR |, 2022(11): 206-209.
151 3, BLfke At A HEAK TR ARAL B ACT- RO FE 1)), FPOCRE R (200 TRHA | 2023(4):81-84.
[B1FNET. A S WA ARAE RS TR AL SR P A S 4347 (). FPOCRR RO (30 TR | 2023(3):73-76.
(7). B HE AR TRE S AL R AR R AT )], FPOCRE RO (200 TR | 2023(4):93-96.
[BIEHAH B B HE AR T RBEOR AIZ IR (). RSO R ZE (SO ) TR | 2024(3):156-158.
(O1B e . B HK TARS T R RO R HEERTT [J]. TR SOOI PR (SO ) TREROR ,2024(6):67-70.

[10) A2 . A HK TR KA B A S % RS AERAT (). cPOCRH ISR (230 TRHEA L 2023(4):93-96.

2025.4 | 077



7KEBT#2 | HYDROPOWER ENGINEERING

HL S IR R G AR S VA DA 5 SR

B4
tETTERERNARREL B, JT3E B 065000

i = ANRETEFEFETRNEBERGNITERNRERT, ZRATEHMRENIGE. KiEEWER. SERSEU
RIGELIREIOTES AR, EERBETIRTFIUESHNEEZERERINRBEEE. HA, HEREFRTHTR
BEESENFBLURBEARTEEEBEKEREEXREENEN. AW, ERNTEREREFTESERY, —5
H, EEREERERNEA, EEASTHREEHT, MUUBERLUIGREERR, SEREERRERK; B—
HE, ERAERENERT, TENREHTENED, HURNEMHUESENTREE,

X @& | BEFEEITREERS; TEARNKE, DEEN, REFS; KEESMT
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Methods for Electronic Parking Metering and Charging Systems
Feng Chun
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Abstract :

This paper focuses on the field of measurement, detection, and calibration of electronic parking metering

and charging systems. This system mainly consists of four parts: front-end detection equipment, data

transmission links, management servers, and charging terminals. It relies on precise timing mechanisms

and efficient data interaction processes to achieve stable operation. Among them, the measurement and

calibration process is crucial for protecting the legitimate rights and interests of car owners and improving

the level of urban parking management. However, traditional measurement and calibration methods have

many limitations. On the one hand, they are greatly affected by environmental factors. Under complex and

changing environmental conditions, it is difficult to accurately simulate actual parking scenarios, resulting in

large deviations in calibration results. On the other hand, traditional methods have low calibration efficiency

and cannot perform real-time monitoring of the system, making it difficult to timely detect and correct

potential measurement problems.
Keywords :

electronic parking metering and charging system; measurement detection and calibration;

satellite time service; deep learning; big data analysis
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Abstract :

This article focuses on the supervision and construction management system of water conservancy

projects, analyzing their connotations and close correlations. It reviews the development process of

the supervision system, analyzes the current status of the existing construction management system,

and highlights the key significance of collaborative innovation. At the same time, it looks forward to

the future trends of marketization of the supervision industry, legalization of the management system,

intelligence of supervision and management, and green and sustainable development. The aim is to

provide theoretical support and practical guidance for improving the quality and management level of

water conservancy project construction and promoting high—quality development in the industry.
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Analysis of Safe Operation of Fuel System in Thermal Power Plant
Xie Desheng

State Power Investment Group Northeast Electric Power Co., Ltd. Fushun Thermal Power Branch, Fushun, Liaoning
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Abstract : Under the new situation of social and economic development, the operation and development of
thermal power plants are facing certain opportunities and challenges, requires thermal power plants
to transform and optimize their own development concepts and models to better adapt to the
development needs of the new situation. In the process of operation of thermal plants, the safe, stable
and reliable operation of the fuel system is related to the development of thermal power plants. In this
regard, strengthening the construction and application of safety system in thermal power plants, paying
attention to the management and control work, and effectively preventing and controlling the potential
safety hazards are an important issue that should be gras in the operation and development of thermal
power plants. This paper explores and analyzes the problem of safe operation of fuel system in thermal
power plants, focusing on the scientific and control to promote the long—term development of thermal
power plants.

Keywords : thermal power plant; fuel system; safe operation
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Research on Highway Subgrade Materials and Sustainable Development

Zhu Guohui
Chaoyang County transport affairs Service Center , Chaoyang, Liaoning 122000

Abstract :

This paper takes highway roadbed materials as the research object, discusses the types and

performance requirements of traditional roadbed materials, analyzes its use status and existing

problems, expounds the demand for sustainable development of highway roadbed materials, and

expounds the demand for sustainable development of highway roadbed materials from three aspects

of industrial waste, recycled materials and new materials. At the same time, by increasing research

and innovation, improving standards and specifications, and increasing publicity, the roadbed material

of our country can achieve sustainable development.

Keywords :

road subgrade material; sustainable development; new materials; challenge and strategy
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The Construction Technology of Prestressed Anchor Cable for High Slope in
Highway Engineering is Analyzed
Mi Xin, Niu Jiaxue
Dezhou Highway Development Center, Dezhou , Shandong 253000

Abstract : With the continuous advancement of highway engineering construction, high slope, as a key
component of the project, its stability is directly related to the safe operation and service life of the
highway. As an efficient and commonly used high slope reinforcement technology, prestressed anchor
cable plays an important role in practical engineering with its unique working principle and obvious
advantages. By prestressing the anchor cable, this technology closely connects the high slope rock
and soil with the stable part, effectively improving the sliding resistance and stability of rock and soil.
This paper comprehensively and deeply expounds the principle and characteristics of prestressed
anchor cable construction technology, introduces the construction technology in detail, emphatically
analyzes the key points of quality control, and discusses the common problems and solutions in
construction, so as to provide strong technical support and reference for prestressed anchor cable
construction on high slope of highway engineering.

Keywords : highway engineering; high slope; prestressed anchor cable; slip casting
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Discussion on Construction Safety Management Techniques in Bridge Construction

Guo Feng
Zhangjiakou Luyuan Highway Engineering Co., Ltd. Zhangjiakou, Hebei 076250

Abstract :

Bridge construction safety management is a crucial aspect to ensure smooth construction progress

and reduce accidents. Safety management techniques encompass the entire construction process,

including risk assessment, operator training, safety equipment configuration, and safety protection at

the construction site. Effective safety management measures can reduce construction risks and ensure

project quality and progress. In bridge construction, particular emphasis should be placed on the safety

of overhead work, mechanical equipment operation, and the construction environment. Adopting

effective protective measures and emergency plans, and strengthening safety culture construction, can

improve the overall level of construction safety.

Keywords :
safety

bridge construction; safety management; risk assessment; safety protection; construction
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Optimization and Innovation of Foundation Treatment Techniques in Road
and Bridge Construction
Qiao Shuijie
Zhangjiakou Luyuan Highway Engineering Co., Ltd. Zhangjiakou, Hebei 076250

Abstract : With the continuous advancement of road and bridge construction technology, foundation treatment
techniques have played a crucial role in ensuring engineering quality and construction safety.
To address the challenges posed by different geological conditions to foundation stability, the
optimization and innovation of foundation treatment techniques have become key to improving
construction efficiency and reducing risks. By adopting advanced foundation reinforcement methods,
soil improvement techniques, and modern equipment, the accuracy and adaptability of foundation
treatment can be effectively improved. Furthermore, the introduction of green and environmentally
friendly technologies has also promoted sustainable development in the construction process. The
continuous innovation of foundation treatment techniques is of great significance for enhancing the
overall quality of road and bridge projects.
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Application of Continuous Bridge Structure Construction Technology

Gao Yuan

Hangzhou Transportation administrative law enforcement Team, Hangzhou, Zhejiang 310000

Abstract :

As an important part of the modern road traffic construction, the construction technology application

of the continuous bridge structure is directly related to the safety, stability and durability of the bridge.

Based on the advantages of continuous bridge structure and its construction technical characteristics,

this paper analyzes the key technical points of construction preparation, formwork installation,

reinforcement, concrete pouring and prestressed construction. On this basis, the key technical

challenges and solutions in the construction of continuous bridge structure are briefly studied.

Keywords :

continuous bridge; construction technology; quality control; process analysis
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