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Exploration on Construction Project Management and Construction Quality Control Measures

HUANG Ziming
Guangxi Wuzhou Jinding Industrial Co., Ltd., Wuzhou, Guangxi, 543002, China

Abstract: The construction industry plays a crucial role in the development of China's national economy. With the continuous
advancement of modernization in the construction industry and the continuous expansion of industry scale, the importance of
construction quality as a core factor in engineering construction is becoming increasingly prominent. In order to ensure that
construction projects can be strictly implemented in accordance with design specifications, improve construction quality and
engineering efficiency, and ensure the safety and functional use of the project after completion, it is necessary to continuously
strengthen the management and control of the entire construction process. Therefore, in-depth analysis of the importance of
construction quality management, identification of the main problems in actual management, and exploration of practical and effective
quality control measures are of great practical significance for promoting high-quality construction of construction projects and
improving the overall level of the industry.

Keywords: construction engineering; engineering management; construction quality; quality control; control measures
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Brief Discussion on Precautions and Control Strategies for Reviewing Civil Engineering Budgets

SUN Haimei
Aerospace Planning and Design Group Co., Ltd., Beijing, 102600, China

Abstract: With the continuous development of the market economy, competition in the construction industry has become increasingly
fierce. In such an environment, if construction enterprises want to achieve their own sustainable development and obtain maximum
profits, they must further strengthen the management of construction project budgets. In project budget management, civil engineering
budget is one of the important components, and its quality directly affects the accuracy of the entire project budget. At the same time, it
is closely related to the standardization of enterprise financial management. It is necessary to attach great importance to the review and
control of civil engineering budget during the construction process, carefully and deeply analyze various risks and unfavorable factors
that may exist in the budget process, and take effective control measures in a timely manner to maximize the scientificity and accuracy

of civil engineering budget work.

Keywords: review civil engineering budget; precautions; control strategy
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Unfavorable Factors and Related Countermeasures in Construction Safety Management Work

XIE Chuan
Sichuan Chuanjiao Road & Bridge Co., Ltd., Guanghan, Sichuan, 618300, China

Abstract: Construction is a high-risk industry, and its safety management directly affects the safety of construction personnel and the
smooth progress of engineering construction. In practical management, building safety management faces many challenges due to
imperfect institutional mechanisms, weak safety awareness, outdated technical means, average personnel quality, and chaotic outsourcing
and subcontracting management. Starting from the current situation of building safety management, analyze the main unfavorable factors,

propose countermeasures and suggestions, and improve the theoretical and practical level of building safety management.
Keywords: building safety management; unfavorable factors; countermeasures
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Analysis of the Application of Fine Management Mode in the Management of Housing
Construction Projects

RU Yanqiu, WANG Pengrong
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the continuous development of Chinese economy, the public's requirements for the quality and standards of living
environment are becoming increasingly high, and the market competition between construction enterprises is becoming more and more
fierce. The traditional extensive management mode is no longer able to meet the practical needs of modern housing construction
projects. Therefore, it is necessary to transform into a refined management mode, using scientific and effective means to manage the
construction process and the complexity of various tasks, in order to improve the overall quality of the project, ensure the safety and
durability of the building construction. On this basis, this article takes refined management as the starting point to explore in depth the
various problems that exist in the construction of building projects, and explore reasonable optimization paths, with the aim of
promoting the improvement of the internal management structure of construction enterprises, ensuring that projects can be smoothly

and qualified for acceptance, and achieving the goal of high-quality development.
Keywords: refined management mode; building construction projects; project management; application

515

Wt 2 G RT3 T A 2 AR AN TN PR st A VAR 45 45
ke, TREHSIME KBRS, H50H S R
FHE DL A DA DS S R X TR AR« A ) 1 v 22
R, REAALAE AT Oy B AL R P ] 55 440 9 TR A St A B
B, IEB DAL R v s d AR A8 BT ) SRR AR
BT I E ST RORA AR TR R ShA A, R
YA AT RO B DA TR L SR T TR
BEAR RS A, TR H H AR R se B 4R, FEEETS
BEARS R TEK) 2 e M, R BAE b5 i RS
T L SRR 1 50 AN AE S bris R ERE TP
IBFEA A DR S AN R, Bt 07 R AR #4RE
RSB A A SRR, FELAS T RS4R1L
EERACR IV RAR Pt TR N BIBTR A0 B A s i T
FEIH B A A B AR N K FAFAE K 19 L, R S DTSR AT 4T
ftifeiste, X THEs b TR R R AR J2THTSE
$ A A B, AL B SERE AL B 5 i T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

REFP RO F « A7AE 1R i R A A SRS T R Get 7, IR
MR BB TR S 51E TR

1 FEAR L EIRE R IR BER

RS20 B T B b P i Bt A B VEIE A Y
REEH R, HA BTN H SR B SER R, A
ANFIPAE TS HE VRIS A0 2 DU B R, H Y
TR TRERI AT Xl TR T DAL AR 30
JEA T HARTH R 1) AR R Bk an e X — 5 2,
I H BT LA il 3t it 25 1 20 AR O, A 5t — 2 4
PALEE, SEAL RO IR SR 2R, PRAIERE— /Mt L3R
I BE 5 A U 52 R AR IR LU IRUREA ™ 4% 00 ASAAT » e A
REA RO 1 9k N g H B 2% R 15 L B R BRI T AR
TR R 5 RS A6 FE 4y SRS B e A 2y
(1 S A5 s VA R g F) ) 368 P U1 55 L, HESH A% N8 1]
TR P RIBC & & A, RENSAETE T2 24 v I 829 02 3
SRR I AL (K 88 S 100 AL, 3 T U7 5 PR s T P4 0 2 LA
Lt T2 AR 5 B AE 24 R D3t mi s K58 4 25 55 i

11



@f' VISER

TR4ESE - 2025 #5845 H6MH
Engineering Construction.2025,8(6)

DNBREL R T R ) ER AR RRERTH X R R 2T

R AL BAMER A TR AR 15 LA T, B R %
FE i A BT i, T LR B AL IA Rl A B
e LA BRE R TR B T 22 HE, B0 T I00 H A B i mT s RE
A SR A0 e B o Pt DAL, KSRGS B o i
B R TR I B R, T2 szA T A
R R AT R R DA S AT R R E AR ) OGR4 T

2 MU EEBEERNEEREIERINAPELE
RY o) 73

2.1 EIARRITEEREIN

E 55 7 TRt 3910, e 7 R B B TRIAEAE I
IRk, DR N BT I E R T i DA K S T2 iR 0 O
) o A L RAE IR AT R R G 5 R
W, RS T8 3 IR I R SEBRAR I DA K it T T2 AT A
AIE A, th—K, (FEUE T 2005 LR EE 775
R . TEHE T 7 ZgmE AR b, AL B4 ke
B BB S YME, (5 BARSIRIE AR, ST
Wt WA HILE R o5 & B A BRI IE L, 1060t T
VE T DL ROSCR AR = AL T e BRIk 4b, il T W %
LRI 5838, B AR HE A G I B A, S A% AU
1A RET, BA VISR RIECIER, X
AEHMB T REEHN TR T BN, &4, T
FERE TR ST, B RRARHE I (1 SEBR AR BA K
it L3 J SR A A b R B Ty 8, AR A A e Lo AR 2 R
JRIE 3 AT 304 280k ), 3900 7 TR e A A DA R )
LT T RENE

2.2 I REMFAILER=E

TE 3 5 TR T JUT0A) , i AR 5 R DA R AR
77 THIAEAE AN 28 ) B A B, 3% T 10 44 it 2 DA
S AR AR T BN T ) A o 358 3 e L B PE A RER:
JEIX—H I T H B RIWECE LR TR B 5L, X T4
FEHARI AR LA B Jo Bt Bl = P ) AR AE O, anth—oke, i
A3 — RS B A FE A G ZE R R EN T i L
3% . MRS IR P AEE A TE 8 2 Ak, A UFR T
PATWEA BIAL, PR TR T IE, A RS S
MU A B A R IIF 51 Bk 25 o 5 TRl TR 77
M, FARNRIIENETS EAT, i LEERE AT
WA EIL, il T T 2R AR SHOA PR 12 I T H 2R DA
FATWARAERIAT , X FEBUE A R BEAE LA 2 78 7 (0 K
P, e LT PR AR RS — R R I BRIk A,
it T I35 %5 T MR R A7t LA B A FH A B /D B 2 R, 2R
35575 T (9 IR 3% DA R N R B TR R 25 5 LA R e HE IR AL,

BCEBIA RO, XA N T 2 A fa B A LR T X .

2.3 IR AEERTIE
B v TR T3 A A 5 S sl i o, R R A4 R A
fic B E A W B B AR . U SR Gk = e TR A R v

12

i, &S FEEIURA LTF, AR TR A A .
HH Tt 58 sl ROR, ARG ARSI I, 5 R RESK
ML E B, it TR b A AT R TR, A
IS LA 24, W Re R . Hil,
P8 73 S BRI T B 6T AR ] ) AN AL A BN,
S B TR IS ME LS B E i kS AR UL, ™ A
2977 TRE G HERE R0 H s B S

3 N EEENEFEIRERIIPEARMN
LEkE

3.1 RERIARRITHREALEREE

S w7 ST RAS AL E BRI i OR s i
TCREHE T AR R IR, tho s T AR A B
KPR T AR . ZEORAL I 7 IR A ] TR
VAW TELIA N SE PRI SABE A DL B ESR, 45 &
S HE i T T ZANEARARHE, 1] 5E VIS RT 4T AT BRI
M LI75E, Bk Bl “— 71907 s i TR AL i
TS, BEEZ T, ZHITHAZSYS, %
BT RIER G U, KA ST BN G b A%
S R BE T P P S AR DRAUETT 58 1 4 i PR A 5 2
PER . T ST A T R AL SRR, RS
ABRHERT 7 EREAT R H A, H R R XS it X
R BRI B A B, 5 A R SERE AN A
it T 7 G658 BAT S A R BE K BE 77, WA it T3k AN LI 2%
A, REDEMA R R T7 S A2 PR B it T F) R 1k
AERE . B TRAE ST BB AR 2, £
Bl BIM A it T8 B 25, SRBLr S BevH A AT AL
BEAATREHERE ], SRTT BT ARSI

3.2 FEAgiBiEnE TR R EFhE TR

TR R AR S5 i AR, R s Ae e B T4
AREESE, I FREIE Dy 2 TRERE AL S B A SR B3R5 P A
X ORUE TREUR W OR 22 2k DL THIT H R B AR Rk 2
M5, AERAEERE L. 3BTRS i LA
5 (142 F1) 25 1, A FE A 58 % PO B P P o DA SR RER
VAR 5 5 5546 AL P A BE BB KA RRR IR B T 5%
JRE A% HAR S ANVEE I SO 2R, I HLE™ A% 2 1 X b e
AR BT 7 THT AR 2 SRORER I MR S8 i 5 AR A, 1
RALZEASLEA SR AT RRA 2 TE 24 o 0 Tt T
BORBIIEEE, 52— 90 TR N 52 BT T R A 35
WIS AL AR, CLARTIHEATT B S BRI DL A
TR 75 T 0 R TR DRt T T 2 Re e )™ i 4% B e vk 4
Vi AR BORBRHE) SEPAT T 255 b RO 3R A AN 22 241 5
R 7 T o R 5 100 B o 5 I I A B HE B e T
BRI b LSRR AL 8 B A 7 [0 A e » ik Bl 5 1
R THARAZ R A2 BL A E RS, i T Bk — L5
(IEARZESR DL S5 S ) (4 T BT AE SR it T I 72
TR 2 v 1 B DA R S A M A (i B B B e 3

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREESE - 2025 #5845 ZE6M
Engineering Construction.2025,8(6)

@'* VISER

BUF H IEBOR EAFAE i 22 ) 207 AL BOR IR R AT
AEAE R A ORI BRI, (5 Bh BIM BRI
I R G I SRS B BR T BL SRR DL it T
REFE R AL B DL R S A BB BR i A, TR T R
i) AR A R BE DA G B FEKCFR Bk 2 4b, 3875 3%
Mt TSz XA R 55 A5 P 1R A B A, A RS0
FERERRARIAEE, DI EARHRDY 52 32 3135 Qe sl Rk
AR S D M B e 52 2R, i DR R ANl T
P2 ) se Bk DL R e PR AZESS

3.3 fn3EME T RAEH 5 S H B

SR It T R A 75 ] LA S W 55 A% SR B, X TERERA B 1
J S TRE I A 4 A0 B ) S B SR PITAE o "B 0 - 1 ORI
HRERS IR R AP O PF R T & A BB Z AR
I H, Hd RER fie 5 BN F AR 45 LS T, it ifi A5 73
HEB AV T RFE R R Rt . 55 b B e — &
e Hoe 4 A BLAR 22, B AR T 0 15 B 305
H A dr A6 2% . AT T4 TR, —
FPRIEBIAN  Hl THLN B, HER R NIRRT
Ji, AT ATETCIE M M5 . BB 2 A B 21 E F
At I A PATERESS T B - R TS
X ANBY B W24 4 B 78 0 o5 TR SRR BAR TR R
EOL T AR % S L A SR L S T AE A AE ) %
SRS R 2R S 48N T i AT 15 H— B 4 B SR 4 —
SE R KT T SR o TAERIWA Y v, I 2t — 2P
JInsiF I ) A B 7 2, AR A A 5 R AN AT 1
FRAERTE RS BERIRT , LAMORORAIE IR AR B 5 0 ks
REHE AL IR L A P HITIR S o 15 1P 3 e SR A R
T REFRARIE 355 2 A7 30, 25 1 R FEIRRIGIATT IR A S
o FEHE THAT BB BL, 133t — 2D AR AR 12 1 5 T 1 4%
TISTAE, EEH T % A SUE EARLEN SUREC L B 8
IARIAE B 25 5 T 2% N A B SOAS 2 il A o AT LI L Al
SEFRMEAL IR ML R LA BB GHES ) A A% A SR
RIS T30 YBT3 1RO 1 0 LB e et B T R BN B
R WSS BRIk, (5 BIE BALBOR A
MBI ER, MBS ERP R4E. EHE M
B (BIM) BLRRHe S bl AR AR B2 [ SE LR I Rl 15
HETI A RSB A B RE 0% SN R AR B A 32 2 420 H.
MR T X BRI RCR S BLIR3R T 555 2 o B
{17375 A RE B DL R HE B KT 5 937 1 R D Bl A 3 ) 1 0L
B GEih AR B BU R 03 B05E < LA Ok DA A ™

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

el 72 56 1) R KD R A o 30 5 S 5685 FAR BT A A DA SAH RV
BUhpLE, i —ER A NGRS A R, B
PRI AR DG F E AN BN H EHEVPN R0 A 2 24, A
IR R AN BT LA R it N B R T B A 4 ) i 8 A
BN CA R B ARAT1 2 5 o AR o ) it T R A
DLTE A 2 HA B PR T 128 SR 400, DA S TR R RV R0 5 7 244
FE 7 T AR PR 114 A B R A A R DA B R T T T AL
Hil, AT CRAR B8 BT 2 (1) 9% e A B, XU 9 F i Ak
FHERIRAS I, B R A R E R, B
2 A, TR YA L R AN SR B C B A L LA KA Uk
Ve T 22 HE, St SE RS AL ) B B AR . il &
HH 2R LT RICA S ST, B i a2 DA R 57
A=, T PN THRE 2 LR U F R AR S e« 78
AL LIRS b, BERFESRRRE A B s 5, mhik
FZSE IS S B B FLSI T SE DL SE BT R NIRRT
RENE N R T R YLk TARLE TR U S

4 Z5iE

FE A AR 0T 5 2 AR I H 8 RN, KTt
TG A TRRE . #0500 B pleAs PA K R it 122
A EEEMNER . B T R MR E
428 L Tt A B DL R A A 1) B O A Y R T A B
R, WA RO 2 5 e TR AAAE I B S B A,
AR H mRUEAT SRE VR RS B EA S R T
BURFER R, RS AmAb i B A i T RR 2 R T R
HIER, B s &K r S50 wd /1. K
K, TEFREAEIERE AL B S IR NN, 58 35 AH < i
JESHARSR R R, (R85 TREH & H G bR L
A S Reb T [ R, HEBN AR SUAT b AR P R A

(5% k]

[IFE AN EEEREFAETETE & E +r A
AAT[J].JE Ak ,2024(7):133-135.
[2] &l teg AF 20 b B B A A2 5 22 T A2 ok T o o AL L[] 1
2 5 B H# ,2019(25):163.
[BlR ik AF L EBE X A T A2 T & 2= & py i fl
[9]. T2 # % 5% it+,2021(23):218-220.
=R EANEEEREFRIETEEEFHNALN]
K AR A, 2023(12):143-145.
e A B (1991.3—), HV A L ARAME
WHEAFR, ¥t TREN, Yastiief: #HE
HHFBEMEARDERAE, BEREA: W

13



TR4ESE - 2025 #5845 H6MH
Engineering Construction.2025,8(6)

@" VISER

BB TREATLEEENELSELBRIA
BAAGAEFRRAFRAREEEZELER S, #i2 B AL % 843900

BB TR A TR AR ISR TAZE LA K ALME A R 2L R 69 L E e, AF )CAMTHIB T, 13 LALB I NRE IR R
H AP ST I HIBIN B 69 2FE, ReBA 3 BE B R A4 T HIT RIS 0958 7, a5 3 & X TR ELE 2R,

RUHEHEBEIAENREEL N %E, FRABRDEANZR T Lo E 2 HANHEF R L L. 433580 R LA mkiLk
Aast GG IR, F AT A s 0 B B, HABIND LR E 8 A 69 SEADA BRI ARy AR L AE BLAZ E ) B R R A A0S
P, LFERGHRET —RIERKZ: OELITRNBEN FEIBZIMR. T2ILERFFEEABGELR. 2EIH
HELEROAT ERIKZ, BRI TR ERNGHEK, FRBIEDHHIEGELSSEFTAHR. F RH A LT KA H,

[RERPEAR AL, 2640, 58, FHRKE; BIM; HEIH,; K1k

DOI: 10.33142/ec.v8i6.17243 hESES: TU7 XEkFRIRED: A

Thoughts and Practical Research on Construction Project Management in the Information
Environment

PEI Yanlong
Tumushuk Economic and Technological Development Zone Management Committee, Tumushuk, Xinjiang, 843900, China

Abstract: The article focuses on the empowering role of information technology in Xinjiang's construction project management and
the practical challenges it brings. The study clearly reveals that the introduction of information technology can effectively improve the
efficiency of cross regional collaboration, strengthen the ability to manage risks in complex environmental conditions, significantly
optimize the allocation of various resources, continuously ensure the quality of engineering and production safety, and ultimately drive
the entire construction industry towards a more advanced form of upgrading and development. In response to the relatively weak
information infrastructure in Xinjiang, the shortage of professional talent supply, the widespread problem of data silos, and the core
issue of insufficient localization and adaptation of existing solutions, this article systematically proposes a series of practical paths:
including strengthening the guiding and supporting role of policies, solidly consolidating the construction of information infrastructure,
focusing on building a multi-level talent training system, promoting applicable technologies according to local conditions, actively
promoting data integration and sharing utilization, and vigorously encouraging local research and development innovation.

Keywords: construction project management; promotion of information technology; Xinjiang; practical path; BIM; smart construction
site; localization
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Brief Discussion on the Techniques and Methods of Cost Audit in Construction Projects

ZHANG Ming
Aksu Urban and Rural Construction Service Center, Aksu, Xinjiang, 843000, China

Abstract: The cost audit of construction projects is a crucial link in the construction process, which is directly related to the
confirmation of project costs. It will have a profound impact on the subsequent work carried out based on cost. Through strict auditing
of engineering costs, various problems in the calculation process can be detected in a timely manner, and necessary adjustment
measures and correction work can be implemented to achieve a more detailed and accurate evaluation of engineering costs, and to
build a scientific, reasonable and perfect cost system. This article focuses on exploring various techniques and methods commonly
used in engineering cost auditing, hoping to provide some reference value and corresponding inspiration for researchers in related

fields, and further promote the sustainable and healthy development of Chinese construction industry.
Keywords: construction engineering; engineering cost; audit skills; audit method
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Research on Risk Management and Early Warning Mechanism for Quality Supervision of
Construction Projects

LI Min
Haidong Ledu Housing and Urban Rural Development Bureau, Haidong, Qinghai, 810700, China

Abstract: With the continuous development of Chinese construction industry, the quality issues of construction projects have received
increasing social attention. Despite the continuous improvement of relevant regulations and standards, and the gradual improvement of
the quality supervision system, there are still situations in actual supervision such as incomplete risk identification, imperfect warning
mechanisms, and insufficient information sharing, which have led to the failure to timely detect and effectively control some hidden
quality hazards in construction projects. Therefore, scientifically identifying construction project quality risks and building effective

risk management and warning mechanisms are the key to improving the effectiveness of quality supervision at present.
Keywords: construction project; quality supervision; risk management; warning mechanism
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Brief Discussion on Cost Dynamic Management and Control Analysis in Road and Bridge
Engineering

MIN Liang
Sichuan Yijiesuan Construction Consulting Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract: Road and bridge engineering has a large scale, long cycle, and complex technology, and cost management is full of dynamic
changes. The traditional static mode is difficult to meet the requirements of full cycle cost control, and implementing effective cost
dynamic management has become the key to ensuring investment efficiency. The article analyzes the connotation of dynamic cost
management, sorts out the key control points of the entire process including investment decision-making, design, bidding, construction,
and final settlement, identifies internal and external factors that affect control effectiveness, and proposes countermeasures such as
improving the system, enhancing technology, optimizing links, and strengthening talent collaboration.

Keywords: road and bridge engineering; cost management; dynamic control; influence factor
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Research on Safety Issues and Management Measures in Construction Management

LI Boyu
MCC Times Real Estate Co., Ltd., Tangshan, Hebei, 063000, China

Abstract: Construction is a high-risk industry, and its safety management occupies an extremely important position in engineering
management. In recent years, although China has achieved some results in construction safety management, frequent safety accidents
still exist, mainly due to weak management systems, personnel quality, technical means, and regulatory systems. The article
comprehensively summarizes the main problems in construction safety management, conducts in-depth analysis on institutional
construction, safety education, risk operation control, hidden danger governance, emergency response and other aspects, and provides
corresponding improvement measures. It also further explores the optimization and development path of construction safety
management, such as building enterprise safety culture, promoting smart construction technology, improving legal supervision system
and performance evaluation mechanism, hoping to provide scientific and feasible management ideas and practical references for the
construction industry.

Keywords: construction; safety management; management measures
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Analysis of Construction Project Management and Construction Quality Control Measures
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Abstract: Construction project management and construction quality control are key links for the smooth progress of construction
projects. They have significant importance in ensuring project quality, controlling construction progress and costs, and improving
overall management efficiency. As the main body of project implementation, the construction unit shoulders a series of responsibilities
such as organizational coordination, technical execution, and quality control in the management and control process. The article
comprehensively and meticulously explores the key content and practical problems in construction project management from the
perspective of construction units, deeply analyzes the main measures of construction quality control, and also provides optimization
ways to improve management and quality control levels, in order to provide feasible reference for improving the construction level of

construction projects.

Keywords: construction engineering; engineering management; construction quality; control measures
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Safety Management Methods and Value in the Construction Process

TIAN Yanmin
Tianjin Keyu Building Decoration Group Co., Ltd., Tianjin, 300000, China

Abstract: Construction activities have the characteristics of complexity, dynamism, and high risk, so safety management plays a
crucial role in the construction process. A scientific and systematic safety management approach can effectively prevent and control
various safety accidents on construction sites, while also improving construction efficiency, enhancing project quality, reducing
economic losses, and legal risks. We will comprehensively explore the safety management methods in the construction process from
multiple aspects such as safety management system, education and training, technical measures, hidden danger investigation, and
emergency management. At the same time, we will deeply analyze the various values it has in practical applications, point out some of
the main problems that currently exist, and provide targeted improvement suggestions, which will provide theoretical reference and

practical guidance for achieving essential safety in construction.
Keywords: construction; safety management; construction site
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Research on Progress Management and Control of Construction Project Management

HUANG Yijun
Hangzhou Qiantang New Area Construction Investment Group Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: In the process of construction project management, schedule management is directly related to whether the project can be
completed on schedule, and it will also affect the cost control, resource allocation, and economic benefits of the project. By
scientifically managing and controlling the progress, it is possible to ensure that the project proceeds according to plan, without wasting
time and resources, effectively controlling cost risks, and promoting the improvement of project quality. This article mainly focuses on the
current situation of construction project management, taking schedule management and control as the starting point, briefly analyzing the
significance and principles of management and control, and proposing practical and feasible schedule management and control measures

from multiple perspectives such as system and technology to enhance the effectiveness of project management.
Keywords: construction project management; progress management; control
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Research on Construction Technology and Quality Control Strategies for Building Engineering

HUANG Xiaojuan
Jingzhou Housing and Urban Renewal Bureau, Jingzhou, Hubei, 434000, China

Abstract: The structural safety, functional use, and service life of buildings are directly affected by the level of construction
technology. As engineering projects become increasingly complex, the requirements for technology and quality management during
construction are also higher. In order to coordinate and unify construction progress and engineering quality, effective construction
technology application and systematic quality control measures are very important. Analyzing common construction technologies and
their application characteristics in practice, combined with the key links and management strategies of quality control, and exploring
effective ways to improve construction quality and efficiency, can continuously promote the overall level of construction projects.
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Research on Foundation Testing of Building Engineering in the New Era

ZHANG Huan
Hengshui Construction Engineering Quality Testing Center Co., Ltd., Hengshui, Hebei, 053000, China

Abstract: Against the backdrop of rapid development in the new era, construction projects are facing increasingly high quality and
safety requirements. In order to effectively guarantee the construction quality of the foundation, comprehensive and systematic quality
inspection work must be carried out for the foundation after completion. Potential hidden dangers and defects should be identified in a
timely manner, and corresponding engineering disposal measures should be taken to ensure the stability and reliability of the
foundation, thereby improving the overall quality level of the construction project and the economic benefits of the project. In view of
this, a corresponding analysis was conducted on its important value and key points. Subsequently, an operable optimization path was
proposed, hoping to provide helpful reference content and basis for the construction management and foundation quality control of

related construction projects.
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Research on Monitoring Methods and Data Processing Optimization of High-rise Building Settlement

LIU Yebing
HFUT Engineering Test & Inspection Co., Ltd., Hefei, Anhui, 230000, China

Abstract: Uneven settlement is prone to occur during the construction and use of high-rise buildings, which has a direct impact on
structural stability and safety. To improve the accuracy and response speed of settlement monitoring, leveling measurement GNSS.

Multi source monitoring technologies such as tilt sensing and LiDAR are integrated, and data processing models are optimized through
the construction of fusion algorithms. Settlement trend prediction and error correction are achieved through Kalman filtering and
neural network methods. Through practical engineering data verification, this method is stable and adaptable, and the proposed

optimization scheme has good engineering promotion value.

Keywords: high-rise buildings; settlement monitoring; multi-source fusion; data processing optimization; Kalman filtering
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Analysis of Factors Affecting the Accuracy of Strength Testing Using Core Drilling Method for

Concrete Structures

YANG Ying
Wuhu Kexin Construction Engineering Testing Co., Ltd., Wuhu, Anhui, 241100, China

Abstract: In the strength testing of concrete structures, the core drilling method is widely used due to its directness and
representativeness. The detection accuracy is affected by various factors such as the size effect of the core sample, the flatness of the
end face, different ages, the position and direction of the core drilling, and the curing and loading conditions. Some factors may cause
the strength results to decrease or increase, which affects the accuracy of structural safety assessment. By combining typical cases and
experimental data to analyze the impact of various factors on the detection results, methods for optimizing detection parameters and
operating processes are proposed to improve detection accuracy and evaluation reliability, providing technical support for quality

control of concrete engineering.

Keywords: core drilling method; intensity testing; precision control; core sample processing; concrete structure
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Abstract: In recent years, innovative achievements have been made in construction technology, which provides strong guarantees for
improving project quality. These technologies have already overcome many challenges, improving the adaptability of construction
techniques and meeting the needs of construction in different regions and complex environments. The on-site construction
management plays a crucial role in the engineering and construction efficiency, and it is necessary for enterprises to attach great
importance to the management process and continuously improve and optimize the on-site management system. In view of this, the
article proposes corresponding on-site construction management strategies and guarantee systems, with the aim of providing effective

reference and guidance for actual construction work.
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Common problems and Solutions in the Process of Building Electrical Construction

LIU Qingguo
Dandong Municipal Construction Corporation, Dandong, Liaoning, 118000, China

Abstract: With the continuous development of the national economy and the acceleration of modernization and urbanization, electrical
equipment has become an extremely important and indispensable part of people's daily lives, and the requirements for building electrical
construction are constantly increasing. Reasonably installing electrical equipment and scientifically planning the layout of cables and wires has
undoubtedly become a crucial link in ensuring project quality and safe operation. Building electrical construction not only directly affects the
quality of construction results, but also has a close connection with the safety of the entire construction process, and is also related to the
reliability and safety of later use. This article analyzes the causes of some common problems in the current electrical construction of buildings
in China, and also explores in depth the practical and effective management measures and technical countermeasures, hoping to provide some

reference and guidance for improving the quality and safety level of electrical construction in buildings.
Keywords: building electrical; electrical construction; problems and countermeasures
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Brief Analysis of Quality Influencing Factors and Control in Cast-in-place Structure Construction

WANG Zuozhu
Beijing Construction Engineering Group Co., Ltd., Beijing, 102607, China

Abstract: Cast-in-place structure is an important structural form in construction, and its construction quality is directly related to the
safety and service life of the project. This article explores the quality issues that exist during the construction process of cast-in-place
structures, systematically analyzes the main influencing factors, and proposes effective quality control methods based on the specific
characteristics of actual construction. The results of the study show that a scientific and reasonable quality control system can greatly
improve the construction quality of cast-in-place structures, and thus play a role in ensuring engineering safety and structural durability.
It can provide certain reference and guidance for related construction management work.

Keywords: cast-in-place structure; construction quality; influencing factors; quality control
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Research on Concrete Strength Testing of Main Structure in Construction Projects

ZHAO Liang
Hengshui Construction Engineering Quality Testing Center Co., Ltd., Hengshui, Hebei, 053000, China

Abstract: This paper aims to conduct in-depth research on concrete strength testing technology for the main structure of building
engineering. Through a detailed analysis of the principles, operating procedures, advantages and disadvantages of commonly used
testing methods such as rebound method, ultrasonic rebound comprehensive method, and core drilling method, this paper explores the
problems existing in current testing work, such as inconsistent testing standards and uneven professional levels of testing personnel. At
the same time, optimization measures are proposed to address these issues, and the future development trend of concrete strength
testing technology is forecasted, in order to provide reference for improving the accuracy and reliability of concrete strength testing for

the main structure of building engineering, and ensuring the quality and safety of building engineering.
Keywords: construction engineering; main structure; concrete strength; testing methods; optimization measures
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Research on Dual Control Strategy of Construction Project Schedule and Cost
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Abstract: Construction engineering belongs to the category of resource intensive and complex organized projects, and its progress and
cost control are closely related to project benefits and corporate reputation. The article starts with the factors that affect progress and
cost control, comprehensively and meticulously analyzing the mechanisms of action in various dimensions such as manpower,
materials, technology, and management. At the same time, combined with the current situation of construction industry management, a
series of operable progress control and cost control strategies are proposed, highlighting the important value of BIM technology and
information technology platforms in auxiliary aspects. Suggestions on dual control collaborative optimization have been proposed
from several aspects, including optimizing organizational systems, integrating management tools, establishing risk warning
mechanisms, and enhancing personnel capabilities. It is hoped that these suggestions can provide theoretical support and practical

guidance for construction project management.

Keywords: construction engineering; speed of progress; cost; control strategy
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Research on Intelligent Fire Prevention and Control Technology for Pipeline Wells in High-rise
Buildings
—System Integration from Design, Operation and Maintenance to Firefighting

LIU Xianghui
Dongguan Fire Rescue Detachment, Dongguan, Guangdong, 523000, China

Abstract: This article summarizes the current research status of fire prevention and suppression in high-rise building pipeline wells at
home and abroad, focusing on fire prevention technology, fire suppression technology, and emergency response strategies. In terms of
prevention technology, research has been conducted on the optimization of fire-resistant materials and designs, such as the application
of new materials such as refractory cement and fire-resistant coatings, as well as the improvement of fire prevention measures for PVC
pipelines. At the same time, the efficiency improvement strategies of ventilation and smoke exhaust systems were analyzed, including
the calculation and experimental research of ventilation thermal resistance, as well as the fire protection measures of smoke exhaust
and ventilation air conditioning duct co well mode. In terms of fire monitoring and alarm systems, the development of multi-sensor
fusion technology and intelligent monitoring systems based on image recognition and artificial intelligence were discussed. The
research on fire extinguishing technology covers the optimization of extinguishing agent and extinguishing system, such as the
analysis of the transmission characteristics of liquid CO: fire prevention and extinguishing pipeline and the foaming mechanism and
optimal design of the self-priming foam generator. At the same time, with the help of fire simulation and numerical analysis technology,
such as large eddy simulation and computational fluid dynamics, the smoke movement and gas leakage and diffusion were studied in
depth. In addition, the article comprehensively analyzes the design and implementation of emergency response and rescue strategies,
and proposes optimization suggestions based on intelligent emergency response systems and scientific rescue strategy frameworks.
Keywords: high-rise buildings; pipeline shaft; fire prevention; fire fighting
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The Application of Intelligent Technology in Construction Project Management

TIAN Yanmin
Tianjin Keyu Building Decoration Group Co., Ltd., Tianjin, 300000, China

Abstract: With the rapid development of information technology and the widespread application of intelligent technology in
construction project management, it has become an important force in promoting industry transformation. The article explores the
application of intelligent technology in construction project management, which can improve engineering efficiency and quality, meet
complex management needs, analyze practical applications such as building information modeling, radio frequency identification,
Internet of Things, big data, and artificial intelligence, and finally propose measures to improve systems, integrate technology, and

cultivate talents, providing theoretical and practical guidance for the development of intelligent management in the industry.
Keywords: intelligence; project management technology; construction project; management
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Research on the Application Efficiency and Standardization of Intelligent Detection
Technology in Engineering Quality Supervision

TANG Xia
Qitai County Public Inspection and Testing Center, Changji Prefecture, Xinjiang, 831800, China

Abstract: With the continuous expansion of construction projects, the quality supervision methods that relied on manual experience in
the past are no longer able to achieve high-precision and high-yield regulatory expectations. Intelligent detection technology, relying
on data perception, real-time analysis, and automatic feedback, has prominent advantages in enhancing detection accuracy,
strengthening real-time regulatory efficiency, and improving construction transparency. Technologies such as infrared thermal imaging,
laser scanning, BIM intelligent comparison, and drone inspection are widely used in various aspects such as foundation construction,
structural monitoring, and material acceptance. In a subway tunnel related project implemented in a certain city, the use of laser radar
to complete three-dimensional modeling of settlement deformation reduced the response time for risk warning by about 42%. After
introducing wireless sensing systems in a residential project, the concrete strength deviation rate dropped from 4.1% to 0.8%. However,
during the stage of technology promotion, it is still necessary to deal with situations such as inconsistent standards, scattered data
interfaces, and lagging regulatory norms. Therefore, it is necessary to explore the path of technology integration optimization again,
establish a quality supervision system that combines systematization and standardization, and contribute to smart construction.
Keywords: intelligent detection; engineering quality supervision; detection efficiency; technology application; supervision standards
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Application of Shear Wall Structure in High-rise Residential Buildings

TANG Huayue
China Academy of Building Research Co., Ltd., Beijing, 100013, China

Abstract: In recent decades, in order to meet the needs of the people's livelihood, high-rise residential buildings have been widely
used in large, medium, and small cities across the country. high-rise buildings have the advantages of saving land resources, efficiently
utilizing land use space, facilitating residents' lives in urban core areas, and being convenient to use; As the most suitable structural
form for high-rise residential buildings, shear wall structures are widely used in high-rise residential buildings.

Keywords: selection of high-rise building structures; opening holes in shear walls; structural optimization layout
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The Importance and Key Technologies of Foundation Testing in Construction Engineering

LI Yunpeng
Hengshui Construction Engineering Quality Testing Center Co., Ltd., Hengshui, Hebei, 053000, China

Abstract: With the sustained and rapid development of Chinese social economy, the workload of construction projects continues to
increase. In order to ensure that the engineering quality meets the standards, it is necessary to strictly control each construction link and
ensure the safety and stability of the entire construction process. The foundation is a key part of the construction project, and its quality
directly affects the overall stability and service life of the project. Solidly doing a good job in foundation work can effectively ensure
the quality of subsequent construction and building safety. Therefore, strengthening foundation testing work is of great significance,
and it is necessary to scientifically and reasonably apply relevant testing technologies.

Keywords: construction engineering; ground foundation; foundation testing; importance; key technology
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Research on the Relationship between Carbonization Depth Testing Technology and Durability
Evaluation of Building Materials

ZHAO Wei
Wuhu Kexin Construction Engineering Testing Co., Ltd., Wuhu, Anhui, 241100, China

Abstract: During long-term service, building materials are easily corroded by carbon dioxide, leading to carbonization reactions and a
decrease in alkalinity, weakening of steel protection performance, and serious impact on structural durability. Carbonization depth is an
important indicator to measure the degree of material degradation, and accurate detection is crucial for life prediction and performance
evaluation. Common technologies include phenolphthalein colorimetric method, laser radar scanning, X-ray diffraction, and intelligent
image recognition, each with its own scope of application and accuracy advantages. Quantifying the expansion law of carbonization
can construct a durability prediction model based on diffusion theory, providing data support for building structural safety monitoring

and maintenance management.

Keywords: building materials; depth of carbonization; testing technology; durability assessment; prediction
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Problems in the Construction of Municipal Water Supply and Drainage Works and Their
Treatment Measures

LI Cheng
Qinghai Haidong Ledu Housing and Urban Rural Development Bureau, Haidong, Qinghai, 810700, China

Abstract: Municipal water supply and drainage engineering is an extremely important part of urban infrastructure, which is directly
related to the operational efficiency of the city and the quality of life of residents. At present, there are many deficiencies in the
construction process of municipal water supply and drainage projects, which have an impact on the quality of the project and the later
maintenance and management. This paper discusses a series of problems existing in the construction of municipal water supply and
drainage engineering, such as inadequate safety management, uneven technical level of construction personnel, insufficient strict
control of material quality and imperfect construction organization and management mechanism, and analyzes the root causes, and
effective solutions such as strengthening safety management, improving the technical ability of constructors, strictly controlling the
quality of materials, improving the construction management mechanism and strengthening the coordination between design and
construction are given, so as to give theoretical guidance and practical reference for improving the construction quality of municipal
water supply and drainage projects and promote the sustainable development of cities.

Keywords: municipal engineering; water supply and drainage construction; insufficient; treatment measures
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Research on Detection Technology and Application of Municipal Road Engineering

CHEN Chengyu
Guangxi Innovation Construction Engineering Quality Inspection Consulting Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the rapid process of urbanization, municipal roads are an extremely important part of the urban transportation system,
and their engineering quality is directly related to whether urban traffic is smooth and safe. Scientific and effective detection
technology plays a crucial role in the entire process of municipal road engineering, from design to construction and maintenance. The
widely used detection technologies in municipal road engineering, such as geological radar detection technology, acoustic detection
technology, and infrared thermal imaging detection technology, are analyzed in detail for their specific application in detecting road
quality, monitoring diseases, and conducting safety assessments. We also delved into a series of issues in current testing work, such as
inadequate management systems, lack of personnel quality, and shortcomings in equipment technology. Based on the development
trend of technology, we proposed strategies to improve management systems, enhance professional capabilities, and promote the
application of intelligent technology. Research shows that promoting the integration and application of big data and artificial
intelligence technologies can significantly improve the scientific and efficient detection of municipal roads, providing strong
guarantees for the high-quality development of road engineering.

Keywords: municipal road engineering; testing technology; application
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Comparative Analysis of Value Engineering Based Intelligent Diversion Wells with Lower Weir
and Rotating Weir Types

ZHANG Lei
Yangtze Ecology and Environment Co., Ltd., Wuhan, Hubei, 430200, China

Abstract: Two types of intelligent diversion wells, namely the lower weir type and the rotating weir type, are widely used in sewage
interception and renovation projects. This article uses the theoretical means of value engineering and combines data from a large-scale lake
sewage interception and renovation project to compare and analyze the technical and economic feasibility of the two types of intelligent
diversion wells. Research has shown that although the rotating weir type has a slightly lower functional index than the lower opening weir
type, its cost index is significantly better, and its value index (V=1.2547) is higher than the lower opening weir type (V=0.8295), making it
an ideal choice for urban water environment governance. However, the lower weir type still has unique advantages in flood discharge and
large-diameter pipeline interception, demonstrating certain competitive potential in specific situations. By optimizing cost control,
diversion well structure, and maintainability, the overall efficiency of the two intelligent diversion wells can be further improved.
Keywords: intelligent diversion well; value engineering method; technical and economic analysis; lower weir type; rotating weir type
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Application of Reinforced Concrete Frame Structure in Public Infrastructure Construction

TANG Huayue
China Academy of Building Research Co., Ltd., Beijing, 100013, China

Abstract: In recent decades, the construction industry has developed rapidly, and reinforced concrete frame structures, as a very
common structural form, are widely used in civil public infrastructure construction and other engineering projects. The frame structure
has significant characteristics such as large column spacing span, large room opening, and high floor height. It is particularly suitable
for functional buildings such as commercial offices, parking garages, sports venues, etc., which have special requirements for large
opening, large depth, and high net height of high-rise functional rooms, in order to meet the public life and travel needs of the general
public. It is a practical need to fully utilize the advantages of reinforced concrete frame structures and widely apply them in the actual

construction of public building projects.

Keywords: seismic grade of frame; frame beam section; frame column section
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The Influencing Factors and Solutions of Municipal Engineering Management

HUA Yueling
Qinghai Haidong Ledu Housing and Urban Rural Development Bureau, Haidong, Qinghai, 810700, China

Abstract: Municipal engineering is a key infrastructure that promotes the development of modern society. When designing, it is
necessary to fully consider people's living needs and the rationality of urban structure. It is different from general commercial
engineering projects, as its core is to provide high-quality public services to the public and promote urban planning and development.
At present, there are many problems in the construction of municipal engineering, which to some extent interfere with the production
and living order of residents. This article deeply analyzes the influencing factors in municipal engineering management and provides

corresponding targeted solutions, hoping to promote standardized management and healthy development of municipal engineering.
Keywords: municipal engineering management; influencing factors; solutions
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Research on the Application of Constant Pressure Differential Valve in Hydraulic System

CHEN Xianhua
Hunan Zoomlion Intelligent Access Machinery Co., Ltd., Changsha, Hunan, 410018, China

Abstract: The constant pressure differential valve is a core control component in hydraulic systems, which has a significant impact on
system performance by maintaining a constant pressure differential at the valve port. This article comprehensively and meticulously
analyzes its specific working principle and structural characteristics, and also analyzes the many core functions it plays in hydraulic
systems, including pressure compensation, stable control of flow, optimization of system efficiency, and achieving synergistic
efficiency. In addition, a more in-depth exploration was conducted on the mechanisms by which key factors affect valve performance,
such as valve core structural parameters, oil characteristics, working pressure and matching degree, as well as temperature fluctuations,
which require special attention. By combining cutting-edge technologies such as parametric design, dynamic response optimization,
anti pollution design, and integration with intelligence, some design and application optimization strategies that can be implemented in
practical operations have been proposed. Related studies have shown that designing intelligent and highly reliable constant pressure
differential valves for complex working conditions will be the key to improving the overall efficiency of modern hydraulic systems.

Keywords: constant pressure differential valve; hydraulic system; pressure compensation; traffic stability
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Method for Determining the Elements of Risk Warning and Monitoring for Mechanical and
Electronic Safety

ZHANG Fengshou
Karamay Rongkang Electromechanical Equipment Co., Ltd., Karamay, Xinjiang, 834000, China

Abstract: With the widespread application of mechanical and electronic systems in various fields, the determination method of safety
risk warning and monitoring elements has become the key to ensuring the reliability and safety of the system. The article combines
risk element identification methods and intelligent monitoring element optimization framework to explore the application of
multi-source information fusion, dynamic weight allocation and other technologies in risk warning. It also analyzes the adaptability of
different industries and constructs a monitoring system that balances real-time and cost-effectiveness, providing a systematic solution

for mechanical and electronic safety risk warning.

Keywords: mechanical and electronic; security risks; early warning monitoring
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XEkFRIRED: A

Analysis of the Understanding and Future Development Direction of Electrical Engineering
and Its Automation

LIU Dengwei
PowerChina Construction Corporation Beijing Engineering Corporation Limited, Shenyang, Liaoning, 110000, China

Abstract: Electrical engineering and its automation are extremely critical fields for modern industry and social development, covering
technologies in the production, transmission, distribution, and automatic control of electrical energy. With the continuous progress of
technology and the increasing demand, this field is currently undergoing profound changes. However, at present, it still faces a series
of problems such as high energy consumption, unreasonable design, inadequate quality control, and low system integration, which
have severely constrained its development. The article comprehensively and meticulously analyzes the above-mentioned issues, while
referring to the development trends of information technology and physical science, and deeply explores the specific situation of the
integration and application of intelligent, green and energy-saving, Internet of Things, and big data technologies. It also proposes
relevant strategies for talent cultivation, hoping to promote the sustainable and high-quality development goals of electrical

engineering and automation.

Keywords: electrical engineering and automation; acquaintance; future development direction
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HESES: THI2 SCERFRIRES: A
Optimization and Experimental Study on Sealing Performance of Pressure Vessels Driven by
Mechanical and Electrical Equipment

XIN Dandan
Zhejiang Yaguang Technology Co., Ltd., Wenzhou, Zhejiang, 325025, China

Abstract: In the long-term stable operation of pressure vessels widely driven by electromechanical equipment, sealing performance is
always considered as one of the core factors directly determining the safety and reliability of the vessel. Its optimization process is
often influenced by multidimensional constraints and nonlinear disturbance factors. Based on the perspective of the entire life cycle, a
systematic method for optimizing the sealing performance and conducting experimental research under the electromechanical
integrated driving mechanism is proposed by comprehensively considering the deformation laws of the sealing interface under static
load, dynamic load, and thermal fluid interaction environment. Firstly, a theoretical framework was established that includes contact
mechanics, thermo mechanical fluid multiphysics coupling effects, and seal failure mode classification. Typical static and dynamic
failure processes were dynamically reconstructed through finite element modeling; Secondly, the dynamic model of the driving
mechanism and the control strategy of the executing mechanism were designed, and a driving sealing collaborative simulation

platform was constructed to verify the disturbance characteristics of the electromechanical driving factors.
Keywords: pressure vessel; sealing performance; electromechanical drive
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Research on Key Technologies of Hydrogen Fuel Engines

YUAN Huagiang
Hunan Zoomlion Intelligent Access Machinery Co., Ltd., Changsha, Hunan, 410200, China

Abstract: With the increasing global demand for environmental protection and sustainable energy, hydrogen engines have received
widespread attention as a clean and efficient driving device. This article delves into the key technologies of hydrogen fuel engines,
including hydrogen fuel storage and supply, combustion process control, engine structure optimization, and emission control. By
analyzing these key technologies, the working principle, technical characteristics, and challenges faced by hydrogen fuel engines are
explained, and corresponding solutions are discussed. Research has shown that hydrogen fuel engines have significant environmental
advantages and high energy conversion efficiency, but further improvements are needed in terms of technological maturity and cost.

Keywords: hydrogen fuel engine; key technologies; combustion control; emission control; sustainable development
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Research on Optimization and Operation Mechanism of Technical Management System for
Petrochemical Equipment

CHEN Panlong, XUE Bojie
Shaanxi Yanchang Petroleum Yushen Energy and Chemical Co., Ltd., Yulin, Shaanxi, 719300, China

Abstract: The operational efficiency of the technical management system for petrochemical plants profoundly affects the safety
production effect and economic benefits. In response to the significant shortcomings of the current system in dynamic response
capability, collaborative efficiency, and data-driven decision-making, this study systematically analyzes its inherent structural
characteristics. Innovatively propose a three fold optimization path of restructuring the entire lifecycle management framework,
standardizing the process, refining the transformation, and deeply integrating digitalization. Further design a new operational
mechanism consisting of dynamic risk assessment and preventive decision-making mechanisms, multi-level collaborative
responsibility implementation mechanisms, technical data closed-loop control mechanisms, performance quantification and continuous

improvement mechanisms.

Keywords: petrochemical equipment; technical management system; data driven
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Research on Process Optimization and Energy Conservation and Emission Reduction

Technology Management Practice in Petrochemical Industry

XUE Bojie, CHEN Panlong
Shaanxi Yanchang Petroleum Yushen Energy and Chemical Co., Ltd., Yulin, Shaanxi, 719300, China

Abstract: As one of the considerable chemical industries in the world, the petrochemical industry faces many complex situations and
challenges in terms of process control and operation in its production process. If we want to improve the efficiency of production work,
the quality of products produced, and promote the improvement of sustainable development level, advanced control technology and
real-time optimization technology have become extremely critical tools in the petrochemical production process. The article explores
the application of advanced control and real-time optimization technologies, with the aim of providing strong and reliable technical
support for the safe and efficient operation of petrochemical production.

Keywords: petrochemical process optimization; energy-saving and emission reduction technologies; technical management; practice
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Mining Technology and construction Safety in Open-pit Mining Engineering

WANG Yingming
Jinghe County Jingyi Mining Co., Ltd. of Xinjiang Tianye (Group) Co., Ltd., Bortala Mongolian Autonomous Prefecture, Xinjiang,
833300, China

Abstract: The practical application of mining technology and construction safety management are the core tasks of daily management
in metal and non-metal open-pit mining projects. In the new situation of industry development, it is urgent to improve the application
level of mining technology and construction safety management standards to ensure operational safety and improve mining efficiency.
This article explores the challenges faced by mining technology and construction safety in metal and non-metal open-pit mining
projects, emphasizing the use of technology applications and rational planning to reduce risks, improve efficiency, and optimize
mining processes and ensure safety through advanced computer technology.

Keywords: metal and non-metal open-pit mining engineering; mining technology; practical application; construction safety management
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Research on the Joint Application of Geophysical Methods in Ore Body Localization in Wells

GAO Shulin
Urumgi Geological Brigade, Geological Bureau, Xinjiang Uyghur Autonomous Region, Urumgi, Xinjiang, 830000, China

Abstract: Well geophysical methods, as an important technical means in deep mineral resource exploration, have played a key role in
accurate positioning of ore bodies and effective identification of boundaries due to their advantages such as high resolution, strong
accuracy, and deep penetration distance. A comprehensive analysis was conducted on the joint application of downhole geophysical
techniques (including downhole electrical methods, downhole seismic methods, downhole magnetic methods, etc.) in ore body
positioning. The advantages of data complementarity and information fusion were summarized, and the bottleneck obstacles currently
faced in terms of data interpretation coherence, parameter matching suitability, and technical integration completeness were also
pointed out. In response to the above issues, a joint application strategy focusing on "multi method collaboration+multi-source data
fusion+intelligent inversion algorithm™ is proposed. The integrated use of wellbore geophysical methods significantly enhances the
accuracy of ore body boundary delineation and the credibility of 3D modeling, providing strong support for resource exploration in
deep and complex geological conditions.

Keywords: well body geophysical exploration; geophysics in deep exploration wells; ore body positioning; joint application; data

fusion; inversion technique; deep exploration
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Exploration on the Current Status of Mining Geological Environment and the Application of

Ecological Restoration Technology

LIN Youquan
Guangxi Geological Environment Monitoring Station, Nanning, Guangxi, 530000, China

Abstract: With the continuous increase in the intensity of mineral resource development, geological and environmental problems in
mines have become increasingly severe. The disturbance and damage it causes to the ecosystem have become an important factor
restricting the achievement of sustainable development in the region. On the basis of sorting out the characteristics of geological
environmental damage in mines, this article systematically analyzes the impact of mining development on many ecological elements
such as land, water resources, soil, and biodiversity. From the four different dimensions of physics, chemistry, biology, and ecological
engineering, it explores the various situations of current ecological restoration technologies and their respective applicable conditions.
Based on the different characteristics of different types of mining areas, targeted ecological restoration paths and comprehensive
management strategies have been proposed, hoping to provide corresponding technical support and theoretical references for the

restoration of mining ecological environment.

Keywords: mining geological environment; ecological restoration technology; application
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Application and Prospect of Water Hydraulic Technology in Coal Mine Support Equipment

ZHANG Donghui
Shaanxi Binchang Mengcun Mining Co., Ltd., Xianyang, Shaanxi, 713600, China

Abstract: In the field of coal mining, the use of coal mine support equipment can have a strong protective effect on the structure of the
coal mine itself. In this situation, the relevant personnel can not only ensure the safety of equipment operation through the reasonable
use of hydraulic technology, but also maximize the environmental protection of the supporting equipment during use, providing strong
support for reducing the impact on the environment. Based on this, the article deeply analyzes the application and prospects of

hydraulic technology in coal mine support equipment.

Keywords: water hydraulic technology; coal mines; supporting equipment
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Research on Route Design Ideas and Selection Methods for Mountainous Highways

TIAN Yonggiang
Xizang Communications Survey Design and Research Institute Co., Ltd., Lasa, Xizang, 850000, China

Abstract: The design of mountainous highway routes needs to fully consider special situations such as large terrain undulations,
complex geological conditions, and fragile ecological environment. During implementation, it faces practical problems such as
difficult route selection, high construction costs, and high safety risks. By systematically analyzing the terrain and landform
characteristics, hydrological and climatic conditions, and land use status, and organically combining transportation engineering design
technology with ecological protection principles, a tailored route layout plan can be formed, effectively improving the safety and
economy of highway traffic. This research aims to maximize transportation efficiency on the basis of protecting the ecological

environment, and provide scientific theoretical guidance and technical support for the design of mountainous highway projects.
Keywords: mountain roads; route design; line selection method; terrain analysis; ecological protection
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Comparison and Practice of Testing Methods for Compaction Degree of Highway Roadbeds

WEI Minting
Shaanxi Xianyang Road and Bridge Engineering Company, Xianyang, Shaanxi, 712000, China

Abstract: The compaction degree of highway subgrade is a key indicator that determines the quality of road engineering. The results
obtained from its detection will have a direct impact on the durability and safety of the road. On the basis of analyzing the many main
factors affecting compaction degree, the article summarizes in detail four commonly used compaction degree detection methods,
namely sand filling method, ring knife method, nuclear density meter method, and dynamic load test method. A comprehensive
comparative analysis is carried out from the aspects of detection principle, accuracy efficiency, and applicability. Specific directions
for promoting the application of reasonable detection methods in practical engineering were proposed, and relevant implementation

strategies for improving the quality of various stages of testing were discussed.
Keywords: highway subgrade; compaction degree; experimental testing

i

ON R R s S PR A B 3 TORE R AR R O TR T A% O
FEARTEIE, EEAR KRR by 508 B 10 18 47 1A R BB 15 O
R H R e R, LR R EE LT B
SR EE SRR A ARSI R L 2R
BT 2 —, FORUERR R LA SRS 4L K P 2% Jo 48 AR I
R P 5 B R A LR 5 B AT TAEAE
TR TR AT e e VBT PR R A L 2508 s L
PRI 05 v A 2 1) B, 3o 6 ) 0 10 Aot 45 A AT T A T2
AT TREAMNAIREE . FTCL, A DX 5 A B R
FER G L2 AT, DAUCA S bR TR PhIE & 1& 1 77545 T
AR S B SO 5 H R D TH B 77

1 EMAREEEIENEERER

1.1 BEEEKE

TEXT A B B AT TR ST A Hp s 3 T2 3 e X 6 T
FEFTP= A R 85 R0 ) BEL DGR AR L= A A AL 78, AR
RTLERIFEEE IER o BEE L2 ESLE LT, LEM
BHABEEE TS ARWIEK . J L2 SKEMKRE, S4TF
- B — R E R, FRAR RN FRRE T, (R

Tk B P TR R AN T 38 K AT 92 88 B i 45 A PR T S

144

1.2 [ELEE

JESESCAFARIR], 122 e 52 B — M 2 B A TR P AR Ak IR
TR, RS S K oy, — MR E )2 Sem ERAL
BT RSLERE, —BECoNE e, #EHfE 20cm LI . XA
JRPERZ T SR &R, WARFIH 12~15T fIEEHLET
SEBRRAE, JERERARHILE 25cm BA: R RS ML A E
NWRE Ve, JEEE NP E 50em LI, HEIT RS 1
JE PR RS B, SR THI R R SRR

1.3 EXHHSE T Z5H

RIS 2 ARG R R SENUR, JF A R B T2
SH, X TCHE SRR R I TR SRR B S B 28 4 o b SR SR
HiE, LRI T HIEL. HrIINLLL BRI S 2 2
R TR L TR A R SRAE . BrvRe S, WA
I8 77 3, To— Bl M2 06 B SERICR = A EL R R
AN R4 2R T, e A3 F i e R A R AN — R, BT
DAFSC 8 S [ P 158 2% 1 SRR e b Ak H 3k 9% . 5 e AT
FESCHRAE IR, BB EEE . B AR DU S R
BB X L T 224, AT B & SERR I R K
HEAT AN AR BE T o 75 BEIE (RIS IR v, M R
SEHUR T % T fiE DA B T 25 2 B0H T, 22 1) R Ve 1t i 45 762

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREESE - 2025 #5845 ZE6M
Engineering Construction.2025,8(6)

@'* VISER

K, AR V) S ORAIE R S22 1) & TYE B TR AR #RBE AT A F1
JE T H K

2 NEEEREE L E RGN iR REIA

2.1 FERYE

VERDVE AT B R N Ig FBUR 2 (0 — Bl FH ke il
FESEFE I M o B B B 2 B 8 i AR AR
H 22 JE BT B FLI R AR, F BB 4E & TR A TR AL B 1)
JoT B AR 2 FE N DA TH B, R A A IR A H A 45 SR 20
W R S R R AN DR B T R BIARE o X PR VA IR
A S SRR ) SR8 2 LU BT« 8 Bl e b DA B b3 I
HFI3EE, R R R SR SC I R R I 7,
DLt Rl i T AR AR, B 28 HhH ISR AR - 28 (1) 2% P A
Bo VEWNEA G RSB BAE 5 O A S A
P, E R LOE TR 2 808 TR DL RRE e %25
BN A, EFEENARAFFEZRRER: £
TR AR, T HRAE N G BB KP A 3 H A e i 22
K, M HARE 5 ZBIRITHF . MR PEEFRE LR &K E
ARV T TH IR o BRI Z Ah, X RO IEHANE A T
Rt A AR DL B KA A T RS B IA A5G, 1
SERRERAE 24 TR 2 By th I AN  FLRR AL A ik BE AR 22
&L FrLAUL, 73z FRERDE B % 55 0 T2 P A PR RIS
HITRFE SR BT A, MEA b RE ARUE R I ) LRI A e v
PSR Se s B A .

2.2 IRJ1%E

WINEE T —FE G735, & AR 38 7 AL
R I e TAE b, X Fh7 355060 T 4R - DLR R 40 Kl 14
LB AE R X U A o AR AR [ A T B A A [ E A
FFRTT, 7R3 DX 3R H o R N B B2 4,
SR PR I SR 2, B 5 B R R K3,
FRARHR X SO VT 50 2 B, % R S IR AR R Al )
W7o PR IIVE R & BRAE RO B B AR B LUBUR A DA
J A AR B & 1 22 0 A, R 3 S A IR L8 8 Tkt
T 4 B HE D 150 45 1) 100 3 IX 3 2 2 B — g PR fhi]
HIXBEH . AN, ZHERSEAAE— SRR, ki
16T IRECN T SEEE S AR A BT, IR A S R
PRIAE, 1T 525 2 B S M BN B O, 3% 200 2 1)
W REF=HE RGN o BRI Z AL, RIS 4 SR LR 5 %
BN NFEETIMN, X ZE RGN 7 AEELE &0
BEUERETY, 1 BT PR TR TR sk AR il . 3548
PR LI AR I, TR B ORIR T AE IR N T R AR
FEPRRES, AR ERUEVIHZ SN, b7kl H i
FARELE B 5

2.3 ZFEBEENMNE

W% FEAXIE T A2 A B TBUS 12 [R) 7 220 BT HA 1Ty
2R UL R HR TR, AR o) A 2 A S e el R S A DA
(10977 2K, T S I PRIE ELAS 2 5%6F A R IR 1) 3R 3

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

W PEIRAT KR I BN T B o 7 R MER AR 25 P B
PRI 5B IE TR 2 )5 AR SHE  , AR e e
B B v o 0 LB Al g i B DL R 5 K B i) L A8
1B, AR B ST 7 A AR 38 FE DL K HERAAR L .
W7 A A B AR BN T B B R R R
R R HAT LAIA R s A I <5 A 5% HH O 55 i)
T LT ORI AR B i TSI RE 1 S M T A DB it Rt A 2 e
LR AT B A, X5V R AR A TR
2 B T 0 EESR BR  B W BL UA S MR BT G 1 A
AR 0 T 35 2% A1 L ATRURR (AR 39 2 ) ) ST VIR L
BIRFEIRNNG O SRR AL T H, T A
DR PREIR I RER B A BRI, — i 5 HIE M FXRE L
PRBETTACHIN , 15X 55052 A AR S22 FEAGHIN 5 T I E 2
PSS o B A, ErEBAR AR TR SR SR Y
ORISR T — R B AL R R AR T B
Zis I TH 2, JCHRAE AR B PO S 55 2O
HESFEAT M TARED H RIS .

2.4 FFHEREE CEEFTELO

B BT L — B2 R VA B 55 S ASOR ST - XA
T3 B it R s O R o R ) VR R 4 Ak SR b o
BT, IR e I AR I e P A SO,
T FFE BT £ A F5) e ST 38 DA R RRBE T EJd T P AR
DT B o P AR E PAEARLE b b B0 P 22T 1R S BRRE JEE
A YRR AR AR, 45 & 1% B T AR R B8 2 #r s
3B RO - JR SR S I L PR E o PSS SO B
VERURE LU Ty 0, AR PR T JRE R, I HAS R 2% L4
ATEATIFZ R 1 BLAE AR L8 AN BLE RIRIA Tt T30 e
T RS R I T AF o 25V RE VSR B0z, M
TR ARSI LI, AL BRI R SRR
SR IR SRS UL IR A1 2 R R 5
Wi, T LT Bk H SR e R AR Bl g R, SRR
BRIV BEAE, P AMSELES 5 I 1 SERIR G A ARSI 7
B TR T LR A RN o ShASEAHRIEER AR N A
B LA R AR AORHE T THIAT A B 2R, PAMSRARIEN R
Bl B ATEEE S — Bk AHREILAUREEARA WA R, %
TR 3 % i B It TR ] 2 PP R N A — b B g
K, CAREON T B LA — PR TR,

3 AEIMEM A AR LS4

3.1 A EIE SR AR SRS b

O % SR R U v B A B R A DA
FERIR P RS TN P ARSI o BEEIE AT 34 T 1R
J& TG BEORE T3 3 R A Bl R BRI
KRB FEHAR ), b ERD A R 1 B R S e AL AR AR
B L, PR AN A TSR B R 55 7K R L
LT R o IX P AR R AR AE T R BB B HBOR B
BUSE PRMTARAE AR T BB, 17 HH R E A B 2R

145



@f' VISER

TR4ESE - 2025 #5845 H6MH
Engineering Construction.2025,8(6)

WA R 52, %7 FEAGE B RS S AT R ENE
J& T ARRIR P DS N2 A 3 RS U A2 R 3R P A
SPREIRRER, R DL RSl A SRR, B RERS
PE IR G SR EES S FE AR R o % T2 BE OB A B (H Ml
AR L LU RS NI A BE 7 0 A BT AR i 0 T s it
PR [2h F 3R DL BB BE 77, AN AR LR BTy
T T 22— 1 o TR g s (e AN 5] BRI 5 v AE R
PR TRE L 24 7 2% & I 5, A BEORE 22 FOT iR &
FEER R AR RS s S JREAGHIN ) 4 1 1k 5 HE B

3.2 1R, MERSIPMEERENLL

UM ERE I 5, 2% 7 B AGE— AR S E
CARIA A TE BAR Sy, B AT LUK bR I H B % R AF
Rl s, F HZ AR Z R LB o BERD IR A A
R A2 TR, SR BRI BN 2%, 2 53
SRR R ELBOR, 1 B TARRCR A R o P T1TL #

PEARXT Ti] B — 2, AN 25 5y DRI it 0 20 TR SRS 32 32 2 2

1117 LR 38 S8 AR PR3 R A7 A R PR - B A 3T i AR i A
RO T3 T Py PR S 5t Y A AR R, AN
MESHNA —E R LR, fERRE RN R 75 245 &
R RFAT I " o MIRAE ST AR, RERNEAIIA TITK
SRR SIERE 2R Py, FLIN I R 4 21 I Ta]
%2 B E AR BB % 5 5T, (ERRAERAR XS
BN, et a5 B iR E S LU B
ISR IRAF BN R AT R R DL K b 24
FORWAGS . ZRG KA, BT B ELQEM B ST R ENE
FE A 15 R 4 1) 24 v B 2 U, R E S AR e R
T e ORI R

4 [ESREANRYSKERE A 5 RERIEETE

4.1 KM TSR T2 PRI N A

FESRBRIT R 23 I 1% B e L AR A, T SEEFEAS: I 7 VA )
JS2 FH — fi 2 i A L A R R o DA R i A R i Bk
Er B AT PO A S ORTE, AR T KT AR IR ok LA
S AR — BE SR ] BV 1A 2 R RERNE IS A 3R Tk
W FUEARIL , DL ARAIE S AL 4 2 Ak T80 3% S 1Y)
ARZS o B it AN 1 AT HERE I H it T 5 ) 2R B
FEAWRT, BB 5 N 735 B AGE, (E B R 5%
A LSBT R IR i 56 JE8 T v A (R EE SR A, M T D
LR B RE ST BV FTOLSE FOARE ™ o B B A0 vk
K2 N2 T VP A i 156 B2 i PR AR B g DA S 54
WIFEAR 5L 8 T7 A By 2 1 T it 2 R A 1 A e ek e 5 2
bz HER I ISR CL RS N 7 ik i AL 5 3, R R
Bt T 2 P A AE (R SEBEAS & 1A Tl R LN BAL A IE A
AR, RS R ORRR A TRE it T 10 o7 B DA K Jm 118
BRI P A iy o SRS 2 Ao I vk AR AT N
AT PASEHILG i T 5 AT B Ax i 1 A% DL Bh A 1

146

EHETAEMW.

4.2 WMRREREL S BB REET

BAE L B i e S R A DU %) A 1 DA R ] FE A
DAV S PR R, S 5000 20— 22 ANRj b 25 AT 220 RV 15 € 1
R RAR o X B &1 2 07T, B B ERS
PR DA R R AR DL AR B 7 A% BRI AR
WAL R HE T HAS O AES B 10 5% AR 5 2 5 X
UM AR SR AE, BT X LU BR T #0506 BN BIFRAELL I
B HYEE 2 R N 2 ST — B RO 5 I R A
R, EEANITH DTS A EE R, th—kERe
575 3057 b N AR E I LR 22 , AR B8 I8E S PR 353 U7 THI R A
FXRIMBE R TIRo BRubz b, HEAT B o % Ll R
(AR DBt AR A 0 B, A BOGR v 43 M ) 7 VKot st
DTS B F 45 S v A B PP A, 308 T 0 2 S o 5
s, DLIER T B BoAT AR A S e . B o
S — 77 TH RE S I ORAS I 25 SRR &R, 5 — O T
AR R 3 LA 5 B 4 TARSS T 1 B R sk
(RS 777 THT PR S & a8 St T A (R b E AL DL SO
JR BRI G AR, BRI AEAR RAR BE AR TR I AR By 2
I R RTEANE DA AR R, INTIAT o i HES) 2 i i e 7
W5 5 SRR 2 AN W P e

5 5iE

O S R T S FEE (RS ARSI, T PR R T P TR o DA
SOEK AT 7360100 5 S2J@ SRR T BT A o MR SCEH
FEWDE . T RT3 BEAOEIE A B A B il 51X Y
Rl F ORI B AR I RGE LR, XA IR R EE L fT
HAMH - AFAE R R BR DL A GE F G RS T v &, 7
WA ) BH 1 E AN [R] 01 T TR A B gk FH A I AR 11 B
o AESEBRERAE 2, 4 22 Bkl 77 2 n BA B A s Ak,
(7 Fof P b 7 1 o R4 R A DA SR L [ R P
i, V)i TR RCE, JF H S8 i e 145
PASR T AR H T, AR BEAS I AR DL B £ AN Wt )
RIERED, T — DR E W N GRS AR LR 4
107 B A, RS ARG DU 5 VR B A A AR DA R RS 1)
77 1) A, R A I i i e S A A R T AR AL
e, DA OR IR I a2 SRS S = BT B I R RS %«

[ % 3]

[11E 55 288 2 5B I 5% BRI 77 % 52 B [J].
% Bk 4,77 ,2021,7(3):67-68.
[2116 /N & B B B 52 33 4 WU O vk 52 R [J]. 1 1] K
J&,2022(7):258-260.
[B]3f o B A B 6 2 T2 B9 e 46 I 77 3k AT [0 B AT
25 1 #H4%,2023,46(4):169-171
- &L (1987.5—), L&, Wik, A&, Hilb
fik: KEETA¥, £l £ATHE.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREESE - 2025 #5845 ZE6M
Engineering Construction.2025,8(6)

@'* VISER

A TR R T BB TR
FRAF B
MigHE I AR TEARNE, 52 5% KF 830017

[ 55 5 B L4032 ) S 4ok, Fo/d9h DAL D H LI RO, A2 ML £, X3 M98 69 5 A Pk A B AR )
H oyl Ko Aati £ A KB N IRELE S B S48, B THRED — A ARG T ok, AR EREZLRT
@AFE| R R KPS LB A F ABAIE, LB THREB AR T T L RAERRRE S, S/ THT
B E LR E PR Ak, AR RRA R B AN TN RIS, AHELERRT @GS, FLHN, 42
A DERHHER . KRB MH K B A A BT A T, AR AR R TR 09 & B

[EEim] A% T42: A BPABTHR

DOI: 10.33142/ec.v8i6.17231 TEISN%ES: U4le EfFRIRES: A

Research on the Construction Technology of Soft Soil Roadbed Replacement in Highway

Engineering

ZHENG Weibo
Xinjiang Gaojia Engineering Project Management Co., Ltd., Urumgi, Xinjiang, 830017, China

Abstract: Soft soil road genes have special physical and mechanical properties, and often experience excessive settlement and poor
stability in highway engineering construction, which greatly affects the safety and service life of highways. In response to the
disadvantages of low bearing capacity and easy deformation of soft soil subgrade, replacement construction technology, as an effective
method for treating the foundation, has been widely used in the improvement of soft soil foundation. The article comprehensively
discusses the hazards and characteristics of soft soil subgrade, and explores the process and technical points of soft soil subgrade
replacement construction. It also analyzes common quality problems and solutions during construction to improve the engineering
performance and construction quality of soft soil subgrade, and provides theoretical and practical guidance. Research shows that
reasonable cleaning of the foundation, layered filling and compaction, effective drainage and consolidation measures, and scientific

construction monitoring are all key points to ensure the success of replacement construction.
Keywords: highway engineering; soft soil subgrade; replacement construction technology
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The Application of BIM Technology in Bridge Engineering Design and Construction

LIU Hailong
Zhongnan Engineering Corporation Limited, Wuhan, Hubei, 430070, China

Abstract: With the rapid development of technology in the construction industry, BIM technology has become an important tool for
modern bridge engineering design and construction. It can improve design accuracy and construction efficiency, optimize resource
allocation, reduce costs, and control engineering risks. Explore the application of BIM in bridge design and construction, such as 3D
modeling, parametric design, and construction schedule control, and analyze its advantages in improving project quality, shortening
construction period, and optimizing cost control. The focus is on the effectiveness of BIM application in various stages, and its future

prospects are also discussed.

Keywords: BIM technology; bridge engineering; design; construction; application
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Analysis of the Impact of Road and Bridge Construction on Traffic Flow and Control Measures

TONG Mengyuan
Communications Construction Branch of Hebei Provincial Communications Planning, Design and Research Institute Co., Ltd.,
Shijiazhuang, Hebei, 050000, China

Abstract: During the construction of road and bridge projects, the characteristics of traffic flow are significantly disrupted, resulting in
reduced traffic capacity, increased delay time, and frequent traffic congestion. It is necessary to deeply analyze the changes in traffic
flow in the construction area, and explore the mechanisms by which the operation of surrounding roads is affected at different stages of
construction from multiple indicators such as traffic flow, speed, and density. Based on actual engineering cases, scientific and
reasonable traffic control measures such as optimizing construction organization plans, implementing traffic diversion, strengthening
traffic guidance and information release should be proposed to reduce the negative effects of construction on road operation order,
improve traffic efficiency and safety level.

Keywords: road and bridge engineering construction; traffic flow characteristics; traffic impact analysis; control measures; traffic optimization
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Groundwater Level Prediction Based on BWO-SVM

WANG Yinghui %, LI Jiali ?, LIU Yiyue !
1. The Prevention and Control Center for the Geological Disaster of He’nan Geological Bureau, Zhengzhou, Hen’an, 450000, China
2. Anyang Construction Engineering Quality and Safety and Fire Protection Technology Center, Anyang, He nan, 455000, China

Abstract: Groundwater is an important component of the global water cycle. In order to understand the dynamic changes of
groundwater level, this article applies the Beluga Whale Optimization (BWO) algorithm to optimize the parameters of Support Vector
Machines (SVM), and uses the nonlinear fitting ability of SVM to predict the groundwater level changes in the next five months.
Taking a groundwater level observation well and its surrounding meteorological station data in the northeastern United States as an
example, a standard SVM model and a BWO-SVM model were established to fit and predict groundwater level data. The feasibility of
using the BWO-SVM model method to predict dynamic changes in groundwater level was compared and verified.

Keywords: changes in groundwater level; forecast; white whale optimization algorithm; support vector machine
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Research on the Dynamic Evaluation Method of Afforestation Effectiveness in Degraded Forest

Land Based on Remote Sensing Monitoring

WANG Lipeng
Fuxin Forestry Development Service Center, Fuxin, Liaoning, 123000, China

Abstract: In order to effectively monitor and warn of forest degradation issues, ensure the health and function of forest ecosystems, a
combination of multi-source remote sensing data and ground surveys was adopted, focusing on typical forest areas in China's mid to
high latitudes. A detailed study was conducted on the key technical system for identifying degraded forest land and dynamically
evaluating the effectiveness of afforestation. During this process, a set of identification indicators for degraded forest land was
constructed, which integrates multi temporal spectral features, texture information, and phenological parameters together. A
quantitative evaluation model for afforestation effectiveness has been further developed, which is based on time series decomposition
and trend testing to carry out related work. A systematic analysis was also conducted on the spatiotemporal heterogeneity and driving
mechanisms behind the ecological restoration process. Through these studies, corresponding scientific basis has been provided to
improve the level of precise management in forest ecological restoration projects, and strong technical support has also been provided.
Keywords: multi source remote sensing data; identification of degraded forest land; dynamic monitoring; ecological resilience
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Error Analysis and Correction Technology of Pressure Gauge in Measurement and Testing

ZHANG Jun
Baoding Metrology and Testing Institute, Baoding, Hebei, 071000, China

Abstract: Pressure gauges play an indispensable role in measurement and testing. System errors, random errors, and structural errors
are common errors that directly affect measurement accuracy and equipment operation safety. After analyzing the physical and
environmental factors that cause errors, general detection and correction measures such as static calibration, dynamic detection,
software algorithm correction, and hardware compensation techniques are collected. Based on practical application cases, error control
methods that can be adopted in various industries are summarized, providing reliable technical means and reference examples for

improving the accuracy and stability of pressure measurement and standardizing the measurement and testing process.
Keywords: pressure gauge; measurement and testing; error analysis; correction technology; intelligent calibration
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Application and Exploration on Real Estate Surveying and Mapping in Real Estate Registration

ZHANG Chang
Dingzhou Real Estate Registration Center, Baoding, Hebei, 073000, China

Abstract: With the continuous development of the social economy, the real estate industry has ushered in a series of changes and
many opportunities. Residential and real estate are key areas related to the basic living needs of the people, so their development status
has always been highly concerned by society. Real estate surveying and mapping is an extremely important technical means to achieve
unified registration of real estate, and its role and practical application are increasingly valued by various parties. Based on this, the
article explores in depth the specific application and future development prospects of real estate surveying and mapping in the unified

registration of real estate.

Keywords: real estate surveying and mapping; real estate registration; application and exploration
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Research on Collaborative Management of Construction Quality and Safety Based on BIM Technology
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Abstract: BIM technology enables comprehensive control and optimization of the entire construction process through collaborative
management of construction quality and safety. Combining BIM technology with collaborative management of quality and safety, as
well as real-time monitoring systems, can ensure accurate implementation of project quality standards and timely investigation of
safety hazards. BIM platforms can establish a comprehensive quality and safety management framework in the early stages of the
project, and can track construction progress, quality status, and safety risks in real time through data sharing and risk warning
functions to improve management efficiency, reduce accidents, and enhance construction quality. This management model efficiently
coordinates information flow, material flow, and personnel flow to promote digital transformation and refined management of
construction projects.

Keywords: BIM technology; collaborative management of quality and safety; risk warning; information integration; control of the
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Design and Safety Analysis of Template Support System in Complex Structure Construction

ZHAO Yan
China MCC22 Group Corporation Ltd., Tangshan, Hebei, 063000, China

Abstract: In the modern construction industry, complex structural buildings are becoming increasingly common, which makes the
requirements for formwork support systems higher and higher. The formwork support system is a crucial temporary structure during
the formation of concrete structures. The scientific design and safety of the construction process are directly related to the quality of
construction and the safety of on-site operations. The article delves into the principles and specific methods followed in the design of
complex structural building formwork support systems, comprehensively and meticulously analyzing common safety risks and various
causes of accidents. Based on this, it further provides relevant strategies for whole process safety management and emergency plans,
hoping to provide theoretical support and practical references for construction projects with high risks and technical difficulties.
Keywords: complex structural buildings; template support system; design; safety analysis
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Analysis of Control Measures for Construction Technology Quality in Building Engineering

LI Zhongping
Blue Moon Ecological Construction Co., Ltd., Hefei, Anhui, 230000, China

Abstract: With the rapid development of the construction industry, the importance of construction technology quality control has
become increasingly prominent. Reasonable quality control measures can not only ensure construction safety, but also improve project
quality, reduce project costs, and promote the improvement of project management efficiency. Emphasis is placed on analyzing the
significance, existing problems, and main control measures of quality control in construction technology, hoping to provide effective
technical quality assurance solutions for construction units and promote the continuous improvement of construction level.

Keywords: construction engineering; construction technology; quality control; measures
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Repair of Crack in X Hydrogenation Unit A335P22

WANG Haifeng
Sinopec Tenth Construction Co., Ltd., Qingdao, Shandong, 226000, China

Abstract: The A335 P22 high-pressure pipeline with a specification of ® 406.4 x 40.49mm in the X hydrogenation unit developed a
66mm longitudinal crack after three years of operation at the flange elbow weld for transporting high-temperature hydrogen medium.
Through systematic analysis, the crack originated from a forging wrinkle defect about 0.2mm deep on the inner wall of the flange neck,
which caused hydrogen induced stress corrosion cracking under the coupling effect of high temperature and high pressure hydrogen
environment and cyclic stress. After the crack penetrates the flange wall, the toughness of the quenched microstructure in the heat
affected zone of the weld is significantly lower than that of the forging body, and it turns to propagate along the weld, forming a failure
path of “inner wall cracking flange penetration weld penetration”. The repair adopts a whole replacement flange scheme, and the
thermal displacement is controlled within 0.2mm through dual mechanical fixation of the pipeline. 350MPa ultra-high pressure water
jet cutting is used to achieve a cutting deviation of < 0.5mm, and strict welding processes such as hydrogen elimination treatment,
narrow channel welding, and segmented temperature control heat treatment are carried out. This scheme eliminates the risk of residual
stress concentration at 385MPa while avoiding a secondary parking loss of 1.2 million yuan.

Keywords: A335; P22; high voltage; crackle; repair; heat treatment
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Design of 43m Span Steel Truss Wharf

YANG lJing
Xi'an Branch of CCTEG Beijing Huayu Engineering Co., Ltd., Xi'an, Shaanxi, 710000, China

Abstract: Based on the design of a large-span steel truss wharf in Baiyanzi Coal Mine, Gansu Province, this paper discusses the
architectural layout and structural design of the steel truss wharf, especially analyzing the load determination, vertical load truss,
horizontal load truss, end door stiffness, upper and lower crossbeam and other important members and nodes calculation in the
structural design. The design method of the wharf is proposed and the key points in the design are pointed out, providing certain

reference and basis for the subsequent design of large-span wharf.

Keywords: pier bridge; steel truss; large-span; node calculation
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Research on the Key Points of Structural Design for Irregular Tall Buildings

SUI Yonggiang
Xinjiang Huacheng Survey, Design and Research Co., Ltd., Yili, Xinjiang, 835000, China

Abstract: With the continuous advancement of urbanization and the increasing diversity of architectural forms, irregular high-rise
buildings have gradually become an indispensable part of modern urban landscapes. This type of building has strong nonlinearity and
complexity in terms of form, structural layout, and functional use, which poses many challenges to structural design. Starting from the
definition of irregular high-rise building structures, this article comprehensively and meticulously sorts out their types and criteria for
judgment, with a focus on analyzing the key parameters, performance goals, and typical irregular features involved in structural design.
Through in-depth research on various aspects such as structural scheme design, overall modeling and computational analysis, and
seismic performance-based design, methods and design strategies have been identified to address structural irregularities. Research has
shown that scientific and rational structural layout, rigorous dynamic analysis, and targeted construction measures are key to

improving the safety and reliability of irregular high-rise building structures.
Keywords: irregular structure; high-rise building; structural design; key points of analysis
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Application and Energy-saving Effect Analysis of Frequency Conversion Technology in HVAC

Systems

LI Xue
Shanghai Chengyun Construction Engineering Quality Inspection Company, Shanghai, 201313, China

Abstract: With the intensification of the global energy crisis and the promotion of the "dual carbon" goal, HVAC systems, as the main
component of building energy consumption, have become key to energy-saving transformation and technological upgrading. Variable
frequency technology achieves load matching by dynamically adjusting motor speed, significantly reducing energy consumption, and
has become one of the core technologies for energy conservation and carbon reduction in the HVAC field. The article analyzes the
application status and cutting-edge trends of frequency conversion technology in fans, water pumps, and compressors, as well as in
temperature and humidity control. It also explores the energy-saving role and future development direction of frequency conversion

technology in HVAC systems.

Keywords: frequency conversion technology; HVAC system; technology application; energy-saving
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Discussion on Simplification and Energy-saving of Cold Storage Refrigeration Process Design

WANG Chanjun, CHANG Guangxun, WANG Mingzhang
Huashang International Engineering Co., Ltd., Beijing, 100069, China

Abstract: With the rapid growth of demand in cold chain logistics and food safety, cold storage refrigeration systems are facing higher
performance and energy efficiency requirements in the design process. The traditional cold storage refrigeration process design
generally has a complex structure and a variety of equipment types, resulting in high investment and operating costs, and it is also
difficult to meet the differentiated temperature requirements of various foods. The article focuses on the detailed exploration of
simplified design and energy-saving technologies for cold storage refrigeration processes, analyzes various problems existing in
current refrigeration processes, and provides simplified design solutions under multiple evaporation temperature conditions. By
combining two-stage refrigeration systems with intelligent automation technology, the article explores the selection methods and
optimization measures for energy-saving refrigeration equipment. Furthermore, through the rational design of the air supply system
and comprehensive control of multiple temperature zones, the goal of efficient and stable operation of the cold storage system can be
achieved. Based on the analysis of warehouse utilization rate and energy-saving benefits, point out the future development direction of
cold storage design. Research shows that reasonable process simplification and the application of energy-saving technologies can not
only reduce system complexity and energy consumption, but also improve food storage quality, and have good promotion and
application value.

Keywords: cold storage design; refrigeration process; process simplification; energy-saving technology
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Study on Autogenous Shrinkage Regulation of Early-strength ECC by Composite Admixtures

YU Zhihui !, CHEN Zexin 2, LIU Wenhua % XIA Tao *, ZHANG Yong *
1. Leistung (Jiangsu) High-tech Development Co., Ltd., Wuxi214000, China
2. School of Fiber Engineering and Equipment Technology, Jiangnan university, Wuxi, Jiangsu, 214000, China

Abstract: In this paper, for the problem of autogenous shrinkage regulation of early-strength engineered cementitious composites
(ECCs), the effects of composite regulation of shrinkage reducing agent (SRA), expansion agent (EA) and water-absorbent resin (SAP)
were investigated through orthogonal experiments. The results showed that the self-shrinkage of early-strengthened ECC presented a
three-stage characteristic of early fast, middle slow and late stable. The inhibition effect of the three additives on shrinkage was SRA>
EA>SAP, and the optimal ratio was 5%EA+0.15%SAP+4%SRA. Internal humidity monitoring showed that this ratio could delay the
onset of humidity drop for 15 hours and reduce the final drop. The study provides an effective control method for the development of
highly durable and early-strengthened ECC materials, and the composite control method is of great practical value for the prevention

and control of early cracking of materials in restoration projects.

Keywords: early-strength ECC; expansion agent; superabsorbent polymers; shrinkage reducing agent; autogenous shrinkage
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