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Application Analysis of Energy-saving Construction Technology in Building Engineering Construction

DU Keman
Haiwei Engineering Construction Co., Ltd. of FHEC of CCCC, Beijing, 101119, China

Abstract: The country has put forward the strategic goal of sustainable development. In order to meet the new development
requirements put forward by the country, construction enterprises need to deeply understand the concept of green and sustainable
development. At the same time, they need to promote engineering construction work in this direction under the background of
coordinated development of society, economy, and effective benefits. This article points out the value of energy-saving technology in
achieving green energy-saving goals, ensuring the economic benefits of enterprises, and reducing energy consumption. It analyzes the
necessity of its application in construction projects and then provides the application of commonly used energy-saving construction

technologies in buildings.

Keywords: construction engineering; energy-saving construction technology; energy consumption control; building structure
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Research on Foundation Treatment Technology in High-rise Buildings Construction

ZHANG Jianghao
Zhongtu Dadi International Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous expansion of urban scale and the increasing population, land resources have become increasingly
scarce. In order to control the contradiction between population and land resources, the construction industry has begun to shift its
development focus to the construction of high-rise buildings. As the number of building floors increases, ensuring the resistance level
and load capacity inside the building has become a difficult problem for high-rise construction companies to consider. In order to
ensure that the structural strength of high-rise buildings meets the requirements of relevant design standards, construction companies
choose to treat the foundation. The article takes the foundation treatment technology of high-rise building engineering as the research

object, and attempts to explore the construction points of this technology.
Keywords: high-rise buildings; engineering construction; foundation treatment technology
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Brief Analysis of Application of Non-destructive Testing Technology in Construction
Engineering Inspection
JIA Lingling
Guangxin Zhenghe Consulting Group Co., Ltd., Qingdao, Shandong, 266200, China

Abstract: With the dramatic increase in construction projects, the application of non-destructive testing technology in quality
inspection of construction projects is becoming increasingly widespread. The article analyzes commonly used non-destructive testing
methods and finds that non-destructive testing technology can not only improve the testing efficiency and accuracy of ongoing projects,
but also avoid damage to building structures and reduce costs. At the same time, the application of non-destructive testing technology
is also limited and affected by the operational level of practitioners, material characteristics, structural complexity of the testing object,
and local environmental conditions. Therefore, the feasibility, economy, and practical situation of selecting non-destructive testing

technology should be comprehensively considered.

Keywords: construction engineering; engineering inspection; non-destructive testing technology; technical application
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Application Research on Foundation Treatment Technology in Building Construction

HE Linxuan
Zhongtu Dadi International Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization, the scale and complexity of construction projects continue to increase, especially in
areas with soft soil, expansive soil, and high groundwater levels, where foundation problems are particularly prominent. Traditional
foundation treatment methods are unable to meet construction needs, which has led to the emergence of new technologies such as
dynamic compaction, deep mixing, grouting, and seismic isolation. These methods have achieved significant results in improving
foundation bearing capacity, reducing settlement, enhancing seismic performance, and coping with complex geological conditions.
However, in actual construction, there are still challenges such as soil diversity, groundwater changes, and equipment limitations. With
the increasing requirements for building safety, continuous innovation and optimization of foundation treatment technology are still

key issues that urgently need to be addressed.

Keywords: building construction; construction; foundation treatment technology
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Influencing Factors and Optimization Strategies of Construction Project Inspection Quality

GAO Chunhong
Yancheng Hengxin Construction Engineering Quality Inspection Co., Ltd., Yancheng, Jiangsu, 224400, China

Abstract: With the continuous expansion of construction project scale and technological progress, the quality of construction project
inspection is directly related to the safety and long-term stability of the project. Construction project inspection is not only a key link in
ensuring the quality of construction projects, but also an important guarantee for ensuring public safety and sustainable environmental
development. However, the difficulties encountered in the quality of construction project inspection, such as the lack of advanced
inspection technology and equipment, inconsistent inspection standards, and the disparity in the ability level of inspection personnel,
are intertwined with many factors and face numerous challenges. The article takes the quality of construction engineering inspection as
the research object, explores the key elements that affect the quality of inspection, and provides a detailed analysis of the problems
highlighted in the current inspection process, and then proposes targeted improvement measures for quality improvement. We are
committed to enhancing the accuracy and credibility of construction project testing by optimizing testing technology, strengthening the
training of testing personnel, and improving testing equipment and management systems, in order to ensure the quality and safety of
construction projects. The research in this article has important practical significance for quality management and standardized
construction in the construction industry.

Keywords: construction engineering; quality inspection; influencing factors; optimization strategy; quality management
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Application Analysis of Drilling and Grouting Pile Construction Technology in Bridge Construction

JIANG Renjun
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: In bridge foundation construction, drilled pile is widely used, which is particularly suitable for handling soft soil, sandy soil,
and areas containing gravel. Due to its high adaptability demonstrated during bridge construction, this technology is frequently applied.
It not only has high load-bearing capacity and short construction period, but also has minimal interference with the environment. It can
ensure the stable load-bearing capacity of the bridge and help improve its durability. This study focuses on the practical application of
this technology in the construction of bridges, analyzes common problems that arise during construction, and proposes corresponding

solutions and quality control strategies to support the continuous progress of bridge construction.
Keywords: bridge construction; drilling and grouting pile; technical application
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Exploration on Green Roadbed Design for Highways under the Concept of Low-carbon

LI Jianxing
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the increasingly severe global climate change problem, low-carbon economy has gradually become a consensus in
various industries, especially in the field of transportation infrastructure construction. Green roadbed design for highways has become
an important part of promoting sustainable development. There is an urgent need for green roadbed design in the field of road
construction. This design not only meets environmental protection requirements, but also serves as a key path to promote green
transformation in transportation construction and achieve low-carbon emission goals. In the field of highway construction, the article
integrates low-carbon concepts and deeply analyzes the principles, technical approaches, and specific implementation steps followed in
green roadbed design. In the process of studying the impact of roadbed design on the environment, strategies such as using
environmentally friendly materials, optimizing design schemes, and improving construction technology are proposed to effectively
reduce carbon emissions and ecological damage. When analyzing the practical application cases of green roadbed design, the article
reveals the key technologies and management strategies in its implementation process, aiming to provide useful references for future
low-carbon construction. In the development path of deepening green roadbed design, the article particularly emphasizes the
importance of three key issues: policy support, funding guarantee, and technological innovation.

Keywords: low-carbon concept; green roadbed; highway design
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Key Technology of Off-season Construction of Urban Landscaping and Greening

FU Long
Zhonggui Chengke (Tianjin) Engineering Design Co., Ltd., Tianjin, 300000, China

Abstract: With the continuous acceleration of urbanization, urban landscaping has not only become an important component of urban
landscape construction, but also plays a positive role in improving the urban ecological environment and enhancing the quality of life
of residents. However, landscaping construction is often subject to seasonal constraints due to the influence of climate factors,
especially in abnormal seasons with abnormally low or high temperatures. Construction activities face numerous challenges. In order
to address the challenges of off-season construction in urban landscaping construction, this article proposes multiple key technical
measures, including greenhouse cultivation, soil regulation, and seedling selection and transplantation. The construction quality and
effectiveness of landscaping are greatly improved by the effective guarantee of technological innovation and application, which also
significantly enhances the construction efficiency of the project.

Keywords: urban landscaping and greening; off-season construction; key technology
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Research on the Dynamic Response of Subway Vehicle Operation to Section Roadbed Treatment

WANG Shaowei *, FENG Hao !, WANG Xiyuan ?
1. China Communications Road and Bridge North China Engineering Co., Ltd., Beijing, 100000, China
2. General Contracting Project Management Department of China Communications Construction Ji’nan Rail Transit Line 8 Phase I
Project, Ji’nan, Shandong, 250103, China

Abstract: The operation of subway vehicles will have a certain dynamic impact on the roadbed of the section. Based on this
background, this study conducted a detailed study on the dynamic response of the roadbed during the operation of subway vehicles
using model experiments and on-site monitoring methods. Firstly, we conducted model experiments to simulate the operation of
subway vehicles and collected a series of dynamic response data related to operation. Next, we conducted on-site monitoring in a real
subway operating environment and confirmed some of the findings from the model experiment. The research results indicate that the
operation of subway vehicles does indeed have a dynamic effect on the section subgrade, which is directly related to factors such as the
vehicle's operating speed and load capacity. Based on the above research, we have proposed some improvement suggestions for the
treatment of the section subgrade, and have proven their effectiveness through experiments: that is, by enhancing the stiffness and
strength of the section subgrade, the dynamic effects generated during subway operation can be alleviated, further ensuring the safe
operation of the subway. The results of this study provide strong theoretical basis and practical experience for future research on
subway operation safety, section roadbed treatment, and the impact of subway operation on the surrounding environment.

Keywords: subway vehicle operation; section roadbed treatment; dynamic response research; on-site monitoring; subway operation safety
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Exploration on Sustainable Development in Urban Gas Planning and Design

ZHANG Jinglong
Hefei Heran CR Gas Co., Ltd., Hefei, Anhui, 230001, China

Abstract: With the acceleration of urbanization, urban gas plays an important role in meeting residents' needs and promoting urban
development. However, there are some problems with current gas planning and design, such as inaccurate demand forecasting,
unreasonable pipeline layout, and insufficient replacement of clean energy. These issues have led to resource waste and environmental
pollution, affecting the sustainability of the system. At the same time, traditional gas planning methods are also facing pressure from
energy structure transformation and environmental protection. To address these issues, urban gas planning needs to focus on
technological innovation, intelligent management, and the application of clean energy to improve energy efficiency, reduce carbon

emissions, and ensure the sustainability of energy supply.

Keywords: urban gas; gas planning; planning and design; sustainable development
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Assessment of Urban Drainage Capacity and Waterlogging Risk Based on InfoWorksICM

WEN Xiaocong
Municipal Environmental Construction Co., Ltd. of CREC, Shanghai, 200331, China

Abstract: This study conducted an in-depth exploration of the efficiency and waterlogging risk of urban drainage systems using the
InfoWorksICM software. Considering that the existing drainage pipelines in the core area of the city lack effective maintenance and
management due to their early construction time, the InfoWorksICM software was used to conduct a detailed analysis of the current
situation of the existing drainage pipeline system in the central area, revealing the problems existing in the existing pipeline system
and providing important reference for future pipeline renovation and maintenance work.

Keywords: InfoWorksICM; urban drainage capacity; water accumulation risk assessment
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Research on Fine Management Evaluation of Urban Rail Transit Construction Projects
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Abstract: With the increasing development of urbanization, urban rail transit has become an important way to solve urban
transportation problems. In order to improve the management efficiency and quality of urban rail transit construction projects,
implementing refined management is particularly crucial. This study focuses on the refined management of urban rail transit
construction projects, using a combination of quantitative and qualitative methods to construct an evaluation index system, including
project planning, resource allocation, schedule control, cost control, quality and safety, and other aspects. The Analytic Hierarchy
Process (AHP) and empirical analysis are used to verify the model. The research results indicate that refined management can
effectively improve the efficiency and quality of overall project operation, and play a significant role in risk control and resource
optimization allocation. In addition, through case analysis, the practical application effects of the evaluation system and management
methods were verified, and improvement suggestions and strategies were proposed. This study provides theoretical basis and practical
guidance for the refined management of urban rail transit construction projects, which is of great significance for promoting the
healthy development of urban rail transit projects.

Keywords: urban rail transit; fine management; project evaluation; risk control; resource optimization and allocation
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Research on Fatigue Performance and Life Prediction Model of Bridge Structural Steel

WANG Yong
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: With the continuous increase of traffic load, bridges, as key infrastructure, are facing increasingly severe safety hazards.
Under long-term loads, bridge structures may experience fatigue damage, leading to performance degradation and even structural
failure. In order to effectively predict the fatigue life of steel and combine modern prediction models with finite element analysis
techniques, it has become an important direction in current bridge research. The article explores the fatigue characteristics of steel and

proposes an effective method for predicting fatigue life through a combination of experiments and theory.
Keywords: bridge structure; steel products; fatigue performance; life prediction; finite element analysis
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Analysis of Key Points in Cost Management and Control of Highway Engineering

LIU Bingsen
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Shihezi, Xinjiang, 844004, China

Abstract: Cost management and control of highway engineering are important links to ensure project economic benefits, quality, and
progress. With the continuous development of transportation infrastructure construction, the scale of highway engineering is gradually
increasing and the complexity of the project is increasing. How to effectively control the project cost has become an urgent problem to
be solved. Starting from the constituent elements of highway engineering cost, this article explores the core elements of engineering
cost management, including project budget preparation, construction phase cost control, and contract management. After in-depth
exploration of numerous international and domestic cases, the article proposes a series of strategies aimed at improving the cost
management of highway engineering, including but not limited to strengthening cost forecasting skills in the design phase, improving
budget execution supervision in the construction phase, optimizing the management mechanism of engineering changes, and
promoting the informatization process of project management. Implementing scientific cost management can significantly reduce the
construction cost of highway engineering, which improving the investment return of the project and promoting the sustainable

development of highway engineering.
Keywords: highway engineering; cost management; cost control
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Research on Construction Site Management and Optimization Measures in Construction
Project Management
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Abstract: With the acceleration of urbanization, the construction industry is facing the dual challenges of expanding scale and
increasing technological complexity. Traditional management models are no longer able to cope with problems such as lagging
construction site information and difficult progress control. The introduction of information technology and intelligent management
methods provides new opportunities for construction site management. Fine management and technological application will

significantly improve the efficiency, quality, and cost control of construction projects.
Keywords: construction project; project management; on-site management; optimization measures
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Abstract: With the rapid development of the construction industry, the scale and complexity of construction projects continue to
increase, leading to increasing safety risks on construction sites. As an important link between design, construction, and the owner,
construction supervision shoulders multiple responsibilities to ensure project quality, control project progress, and ensure construction
safety. Especially in terms of safety management, the supervisor needs to conduct real-time supervision of the safety situation on the
construction site, identify potential safety hazards, and take effective measures to rectify them in a timely manner. At the same time,
the supervisor should strengthen the safety training and management of construction personnel in accordance with relevant laws,
regulations, and industry standards, and enhance the safety awareness of all staff. Strengthening safety management can effectively

reduce safety accidents in construction projects and ensure the smooth progress of the construction process.
Keywords: construction engineering; supervision process; supervision safety management; discussion on safety responsibility

515

FERES AT H b, BRI H 8 2 ) 5 2 S
7y, AMUBTEMR TREFTUR . BERESE T AR ST, X
T H 1) 22458 A A AN AT BALIN ST A TR I B 22 4
TR A A 55 2 TR R ) 25 248 2 2 KUK, A P ok

FE 22 A, PRIt TN D3 1K) 2 iy 22 S A TR AR HE4T

AR SCRE BRI S S R M B I R v M B 22 A R PR SR K
HIEScthiE, CUHRENS (it S TRE BRI Lo,
FESUTRE 5 W 22 At aR Ay Ja i Okl

1 ERIREEERESEENENX

FER I IR U e S e o TP AU AN T
MBS R, ELAE SR A . B,
it T3 HA) 22 4 B A S T L T M BT A e R H
MEZEHT 2 —, B OUEA BRGNS, HEAA
A 0 it T AT T D M AR TR HEAT R
SR, B A R E AL TR ) 2 A B AR,
BA ORIt 37 B0 7™ s TR ST 22 A AR HE AT ORI o 3t 1) 5 I
PAAT 5635 122 4 8 BRI FE M BEATUAG L B B 5 300 it o 7
TR A RR R, SRR R it A IE, Bk

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

] A — 0P K. BeAh, MEEE N SR InaEs b LA H
W, R EEER, RAEIANRNZEERIRS
BRAERTE, NI B R B ok 2 > Bl G S 1R R 2 o B
Fa 06 R0 BN e AR P L FE 2 e IR 4 3E, 36 it 1
N A BRI AL T 22 & AR, B fRAt & A LRIz A
ZE"Y,

2 BRIBKIERZSEENRME

2.1 REFARESRIZEEKX

WS FRATUR 7R 8 50 LR it 22 A i vp AR P B AR
B, O BT S 0 AR T B A AR T H AT 58 A TR I
LA ARZ IR TAE ARSI LA i T I
] BEATTE 1) 22 4 AR « 39 2 5 0 DA e LAk o Y4 it ik 25
Frf i TN R E TR, X R T 2 4aee
PR R o W BN LA 75 Bt L B ) B RN ) 2 A H R AL
JERTT RIS PR A2 T Y 25 4 THT 78 26 T H it T H 1 i A 2R 1 0
NI, BEAh, TEHE it AR, WEBEALA X it 1 FAr
PR 22 4 A TR N IR SRR AN RS o e L BRAS 75 2 i V4l
1z 4he T e, NWEBERTHSA . NaiiE., &
IR AT 5 o MR LA 75 P2 o B 7 RN & M 547,

49



6" VISER

TR TR - 2024 5523 45124
Engineering Construction Technology.2024,2(12)

TORILAT A [ 5 B 7 (R 22 A PR PR A R R B
FFARYE St AR L HEAT ZhAS M B . il I e i, PR
WURE B 05 A7 RACHR T it T B 1) 22 428 BK -, i KRR
DA, I B RAT A R

2.2 INBRERBHESEN

FERN TR T ferh, W i) 2 i TAE 2
PRSIt T B2 % 4 A 7 (0 BT o PN 5% I8 5 10 it
LIS BAT 27 R 2 R A, # RIS LIS Bh a4 4L T %
R EHPIRES . R A RE R, BB B3 7 0l Ry
DU I ST M e RSV ME N 2 Bl s 2 Al S
VO I S 4697 T ER0RE 8L, R ENU BRAE .
BT BOARER F S B R %, AR E K
H U BN PN S A it TEUA I SERR AL, i T
MR AT, SR A YEN R G . X T A
RILIPEAE 22 A fa PN % 5 B IR i it T B o7 4 H 4
BRI, I Il T A R B S B i i o RN, B
XPEEBOERHAT A, ORI AT R . 8™ A
PRI A% R OB, BN 53 RERS A R T 22 4 KUK Y
KA, it TEL SR N SR 2 A b, PR B TR AR
AHEAT AU TN B3 0 A i 22 4

2.3 ML ARMZEHE SHFI

FERE S TR T R v, it TN SR ik se 2 e
R ERAATE 222N RE /K P il T 1 %2
SR PRSE PRI o R, MR 5 2R T
RN ZEHE M Z S TN ERARZ —,
Bt A g T R X R ) 2 ikl Gl B e
TN ARENS RO S AR It TR i L2 (0 22 s A Ve . X
W6z 917 ¥ 475 it LA R 8L SRR B T i A e R 22 4 B R R
REJIRIALERRE /7o [FIIT, B )il 32 R0 45 5t 00 H 52 b
oL, RE L, wsas iRk, VUil 24
CLRAS NBi37 2 #6 BO IERAAS P A5, B DR I A SRR PR A
XHEe BEAR, M ERAURR B il T8 37 2 A I
L, TR HWEE ST G,
SN RS, IRE L SIE SR Feh iR e

2.4 WERIZEERAES

FERR T LA Lo R o, B BEALAAR 708 B L
(VA7 =g iy MR NS IUS e BEYNIAIVEGIESS
TE N T 3% 2 AW 18 i I SRAT 15 DL i DR it T AL 7™
2 AR AR AE AR E R ) 22 A DR o il dn, B
KA 22 AP Bt A 7 5T 42 58 4%, A2 5 RIS AR It T
NG B A i 2 40 R R PR 85 10 2 s ST B L O T %
B0, MR KA TRt dE e 2 A B2 A2,
I AT AT RPIR 2 1 A0t T 7 s b A5 R B B2
TV IHTIE H 5 5 75 BEAE X S DR L B R R iR 21
AR BEAh, MEPEN GNE IEEAT Bl A, A B T
AL OR FE R Vi S8 2 4z B P T AT I S A IR 3R R

50

SO L, B A i 1A PR AR o i R AR AN R R B
L0 22 R R, U BEALAA R 7 BICKS v 8 R A DG
BRI, AR RS B 2 AT, A A AR R b Ak
B, WHENMREY AP F M RAE, it LI
it — N e. AFRRAETHE.

2.5 HiAMBREEHENEME

e Lk fE A, — BRAZ AR, W TN AL
RIS 3l B A B, VTR E DA R IR N S e, BRI A
AR A T R PR R A R, W3S 5 — )
V) I 0 it T A RV R R AH SCBRBE SR T, PR B
VAT 2ab B . W3RN AR B Byt 1 SR T e i 2
TAE, B3N AR FH I R Kk & e 5. kst
IS 3 5 2 UM O T TR AT R R N S AT A, AR
HHAHEREATF. AIE, JFNESEEMIRIER 2K
AT HIET R, WEERY B TR A 5E 8 R A,
B N S R T S I SR AR, IR TR IR A S B, RN
BULERE . BT IX R IE, RORIRE WD FH SRR, R
I it L350 H IR et 5 22 4sar

3 KRB RENELIER

3.1 BIURENTLSEEHE

T A I 2 A R PR I (R M 3 AT YR S AR B
it T 22 4 ) E At o WS AT IO P AR AR ] SRV ARV R
BATNAR AR MHE, 456 TRESEPRIBM, e Rg. Rl
] PR P DR ) 2 A T B o 12 ) B S R 25 T E e e
P BT TAUE S 22HE, iR S RN RTE R4 TR
HEAE. A IR WU R RN E 2 SR En
AR NAEFFET, FFBI6H RSB o AL . [EIET,
il 55 R R B 6 it T B 2 A B AR (R MR R, il
X K fERIR IR I R A FE RIS i T %
& BB R A S o R BRI B A AT, L
FIE T AL AL AENLS], DSR2 A AT RN T Rl e
TR R, AORIE Tk FE b i 2 48 B T AR TR A 3R,
SEMLBAT BN S FE BT, AN TTAT 250805 Y AN A 22 4 ARG
PR T RE MR S5 -

3.2 INIRUATE A R AIE i)

ZAERRWMR TR SN EL RSN EEF
B, REASARATLY, EHEEBEXRKIIA RN E G T4
FAME I AT R R e TR, 24 ER N 3 (5 b AR AN
Hige B B\ B XN LES, WE A RWIRR A EE,
ABATTANN 75 T W B ARG 2 it T 3% 1 22 4RI, 3 R AR
T A TS AT BIVE S, KRB R 2 ek .
AT HATR L TAE, WA SR &L SE TR,
TR H T AR . B SN 28 HAH S S
YIAT CAFE BUARATIAS B B8 B e iUk &, IR HT I 22 AR
BT IR SRR P 7508 LS i I B A A R Ak
L ATAFRAE . FEBI M. NAaRERH LS, Wil

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TR THEA - 2024 35234 #5128
Engineering Construction Technology.2024,2(12)

6” VISER

RN 53 2445 0 2 4 B0 T4 A SRR R AR R 1

3.3 AREHHRENE ST

BRI AE R 3 TR rh 40 I 2 0 S A A O, i)
FEAEORRREE T2 47T 9 1 W OR it TR 2 4, e
WU L€ T Rt T B ) % A 8 TAF et AN
BORXTIE IS KT8 A, ENIES RGN, 4
T VYA itk A8 v R RE A AE 1 22 AR o T A B N
FAT5 T, BRI LB I % s AT O TN 5 %
SERAE R il B AR it DA B 2 Rk TR A
RMESE o B E I LA, M B RS RN R L%
R EIFEATHRE . — BRI, PR N A I 7
AT B AR R, B L HEAT B . BE A Tt N R
I A BURRA A R, AT BT RE 51 A il il 22 AR g
8 G PRI R R 2R T 51 ™ S [RLI, e PRI N
TR St A7 7RI, W DR B A A B S, R B
SO A A HL AT BR R A AT

3.4 MRS B MIAESIMME

o B UAAFE J 1 22 4 B e R P A O L T —
HRT A BT AT 5 T AL b et B S A
SRR I BT TR B A R 5 70 o S I S AN 5 5 %
T oM ENLE], RERES TG /o, SERHERDIE T2 4 T
1B, Mtk 2 A HARHSEEL. I PR B 5t T 8 for fR
FREYNAIE, R T A T A SRR 0, A PRt
BLA% IR 22 A A P EORPAT AR . FETE Tk, il L5 fr
FIRE 2 BB — EEROR A B2 Ak (1 1), S e AL 7
FRPEEAMV R SO SRR, 5 i 1 Sy fi o e L, 38 4
ZAR AR R, IR AL I e S 1) A
ke At A, B e L R I 5, Ik DR S e 9 S A
SR, BT EA MBSO A P ] T 22 A B e A A
HEIZEH . MBI 5B AL R FHAE, iR
I e 7 ae oo ORI 3l =@ 8% 4 i A Bl e o S
SSOAT ML F8 1) )90 A [ A T, M BERATLAY I K% I 1 M A ¥4
I IR I3 1 22 AR AN S 00, B R 25 T 22 42
B A B AT AR HE I SCHF 5IATT o R ) R AR 4
BB I HE B AT SR BT R M BT 2R K
I PR R A DA o 3B B E K 22 AR B B, B
VAR ); 7 SR IV 25 9% S S T E i o P =k I s L v
MU, PR T7 J AT AR, JFa RS ERER L Bk
FRACH DR PR A o I — AR B RPA IR S M, HEEAL
PIREE A O NS T A B, A RIS ORI T

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

3.5 B EMIRE SEMS

T ST R s AL ) A PR TRE I H % 4 f B B e
Y A HUR AR, WA NSRS BN ATEE, BB —
B 1) A 5 5 B 1) 4 o MO OO, I B B 5t T B K
HoAl A SR TREAT P, A OR G B T AR I . £E
ORI B, WS UM 56 N B HEAT 4T
BT T, HFHOR AR AFE R, AU 4
HE Y A, BE AR A B S A R Ok A B
WO (25 SR N S T BB TR, PR SRS Ok A4
o RS SRR R ACHER AR A, W R AR A
TR, DAL, 456 SLhrE DL A R
RS, B, MEEeEEE S, BRI LT
B Y VAR QU ) VA= iy S D s R N1 i P i
R A HK, ORI L B8 o AN R AR SR AL
AR, R TRINAET, HRASERIERRE
R EEHER.

4 Z5iE

SR, S TR IR B e e R IEE R
KETMEA . B ™% i 2 8 5T, Reig
B> A by, RSO A A, PRI TN R
A A, BN S TAR BRI e . B A ST LA
Wik ke, Hn B2z 2B HA) THEAE SR N K E, WAL
FIRIANK 78 35 B AR R, $RTHE K, AR TR %
AP AL RS PR

(5% k]

(]Z=FH BRI ERERI BRI EELLTEL NI
BB ML PR, 2023 (24) : 118-120.
RIGER ZAIRERREI BT HER2TE AL
HAREH (AT, 2022(8):100-102.
Bl]24&, BRIBUELIEPREL 2 EE T LRI
[J1. B4 ,2022(8) : 150-152.
MIERE BR IR GUBEIBE TN EBEZLER
B [J]. F EEER M, 2021 (2) : 56-57.
GIHRE ZRIREEIE TN EEZLER
AT, H A A4, 2021,37(1) : 86-87.
(6lE . BAT R ELE PN EERAEERAR
it [J]. o EZEAMFHE,2019,28(6) : 121-141.
B A XA (1974, 4—), IR BRI R AE,
ety EHwIEEE, SustE . ERHERE
REDARRAGITIHEHSAE, BHREA: TR,

TS

o

b

TR

Sy

b

51



TR TR - 2024 5523 45124
Engineering Construction Technology.2024,2(12)

@" VISER

LR B8 KRB
A% A 4F
LA H AR SR AN BB RIZ, L 44T 212000

HEIASKILEN T, KREEHNGFTERALIEERTRENOER . LEGH T, FTL, KERET AR RS
FEFSMMTLMBARE) ZOR R, KIFEWZITRFEREZY AT, EHFETREILERIIFAEL, #milLTR
KA BREEFEFT LR, HATETEAFTEMBSEEARRKGHAR, EAZTENETEN, LFEARFTTEAFEN R
Sk, BEMWTAEAAFTHERRBGT LRAALMNAZZoRRENY R, R, TENBT ERAXNOHEREK, &
WM R, WEHRANDEERREF, FETIARABKGEAG T AR, ®E6, RETAREAR)FTEBLRBHAKXFARL
PE)REAREEN, ARGETHE AT MK,

[RBIRIEAHFHE; BREK; wREREEH; bR ER; LFHE;, ABB L

DOI: 10.33142/ect.v2i12.14808 PEHES: TQO055.81 XHERFRIRED: A

Brief Discussion on Pressure Pipelines and Leak Sealing Technology

ZHAO Yanyan
Special Equipment Safety Supervision Inspection Institute of Jiangsu Province, Zhenjiang, Jiangsu, 212000, China

Abstract: In contemporary industrial activities, pressure bearing pipeline systems play an indispensable role. It has a wide range of
applications in various industries such as petroleum industry, chemical industry, water resource supply, and gas transportation. Under
long-term operation and environmental factors, pressure pipelines may experience leakage or damage, leading to ineffective resource
depletion and environmental pollution problems. Special focus on the research of pressure pipeline leak repair technology is of
significant importance. The article first explores the definition and classification of pressure pipelines, and then analyzes the common
causes of pressure pipeline leaks and their impact on production safety and the environment. Then, various effective leak sealing
techniques were introduced, including mechanical leak sealing, chemical leak sealing, and on-site repair techniques, and the applicable
scenarios and effects of different techniques were evaluated. Finally, the development trends and suggestions for future research on
pressure pipeline leak prevention technology were proposed to improve the safety and reliability of pipelines.

Keywords: pressure pipeline; leak sealing technology; reasons for leakage; mechanical plugging; chemical plugging; on-site repair
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Application Research on BIM Technology in Engineering Cost Control

WANG Xiaoxiao
Zhongtu City-union Engineering Construction Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The construction industry is one of the important components of Chinese economy and is a target of strong support, reform,
and innovation in China. Cost control is crucial in the operation of construction projects, as it not only determines the economic
benefits of the project, but also has a direct impact on the results of the construction. Therefore, innovative cost control techniques and
management concepts have always been an important issue in construction project management and control work. In recent years, the
application of BIM technology has gradually shifted from architectural engineering design to construction control and other stages.
This article analyzes the application of BIM technology in engineering cost control work for reference.

Keywords: BIM technology; engineering cost; cost control; technical application
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Research on Cost Control of Construction Projects under BIM Technology
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Abstract: With the increasing complexity of construction projects, traditional cost management methods are no longer able to cope
with the various challenges faced in projects, especially the significant bottlenecks in data processing and information sharing have
gradually been exposed. With its advantages of digitization and informatization, BIM technology can effectively integrate data from
design, construction, and operation stages and provide real-time support, thereby significantly improving the accuracy of management.
Through 3D modeling and visual management during the construction phase, BIM technology effectively promotes the precision and
efficiency of cost control. How to fully utilize the potential of BIM technology in cost control in practical projects is still an urgent
problem that needs to be solved in the industry. Exploring the unique advantages and application strategies of BIM technology in
construction cost control is necessary to provide more practical and feasible solutions for improving management efficiency.
Keywords: BIM technology; architectural engineering; cost control
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Research on Dynamic Control of Construction Progress and Cost in Highway Engineering

ZHU Ning
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Shihezi, Xinjiang, 832000, China

Abstract: The dynamic control of construction progress and cost in highway engineering is the key to ensuring that the project is
completed on schedule, with quality and quantity. With the continuous expansion and increasing complexity of highway construction
projects, how to effectively control construction progress and costs has become an important issue in highway engineering
construction. Based on the actual situation of highway construction, this article analyzes the main difficulties in construction progress
and cost control. In the context of changing external environments and complex construction backgrounds, it discusses how to use
dynamic control methods to implement efficient management. In the initial part of the paper, the author sorted out the corresponding
theories and techniques of progress management and cost control in the field of highway construction, and then revealed many
limitations of the current control mode. Based on the integration of modern project management concepts, the author proposed a
dynamic control strategy relying on real-time data monitoring and information technology support, and deeply analyzed its feasibility
and superiority in practical applications. Through specific case analysis, the article reveals the application effectiveness of dynamic
control methods in the field of highway construction, providing useful reference and guidance for the progress and cost control of
future highway engineering projects.

Keywords: highway engineering; construction progress; cost control; dynamic control; information technology; project management
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Analysis and Practice of Wind Resistance Technology in Highway Bridge Construction

XU Qun
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430051, China

Abstract: The construction of highway bridges involves complex processes and high-risk operations, among which the impact of wind
on construction is often overlooked. The difficulty of homework not only increases, but strong winds may also cause equipment
damage and even lead to safety accidents. With the continuous changes in the construction environment and the advancement of
technological means, wind control has become a key issue in bridge construction. In depth analysis of the impact of wind on the
construction process, combined with the theory and practice of wind resistant design, proposes practical and feasible wind

management strategies, providing reference and inspiration for future bridge construction.
Keywords: highway bridges; wind resistant technology; technical points
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Application of Preventive Highway Maintenance Technology in Modern Highways Maintenance

ZHAO Ruilong
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the increase of traffic volume and vehicle load, the maintenance demand of highways is increasing day by day.
Traditional maintenance methods are gradually exposed to limitations and cannot effectively cope with the long-term maintenance and
management problems of highway facilities. Therefore, the importance of preventive maintenance technology as an innovative
measure is increasingly prominent. The assessment and prediction of the condition of highway facilities are the core of preventive
maintenance technology. Through this technology, we can implement targeted maintenance in a timely manner to prevent serious
damage or failure of roads, which achieving the goal of extending the service life of roads and improving traffic safety. The current
application status and development trend of preventive highway maintenance technology were studied, revealing its significant advantages
and practical effects in the field of highway maintenance. In depth discussions were conducted on how to improve the efficiency of
highway maintenance operations, reduce maintenance investment, and promote the sustainable and harmonious development of the
highway maintenance industry through technological innovation, rational planning, and scientific management methods.

Keywords: preventive maintenance; modern highways; maintenance technology; road management; traffic safety
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Research on Key Technologies for Construction of Gravity Anchored Foundation of Long span
Suspension Bridge

MA Jiwen
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As an important component of modern bridge engineering, the construction quality of the anchorage foundation of
long-span suspension bridges directly affects the overall safety and stability of the bridge. In the construction process of long-span
suspension bridges, gravity type anchorages with simple structure and convenient construction are widely used. The article first
analyzes the key role and unique design characteristics of gravity anchorages in long-span suspension bridges. Subsequently, the article
delves into various technical challenges encountered during actual construction, including complex geological conditions, diverse
construction materials, complex construction techniques, and the impact of construction on the environment. To this end, a series of key
technologies have been proposed, covering precise construction location determination, reasonable soil removal, efficient concrete
construction, and completed maintenance. Meanwhile, through specific cases, the actual effectiveness of technical means has been
confirmed. The article points out that in the future, further exploration should be conducted in the application of new materials, intelligent
construction technology, and environmental protection to improve the construction quality and efficiency of gravity anchor foundations.
Keywords: long span suspension bridge; gravity anchorage; construction technology; geological conditions; concrete pouring
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Innovation in Water Conservancy Construction Technology and Exploration on Concrete
Construction Technology

WANG Yali
Shenzhen Water Engineering Testing Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract: Innovation in water conservancy construction technology is a key factor in promoting the modernization of water
conservancy engineering construction. With the advancement of technology and the deepening of engineering practice, water
conservancy construction technology continues to innovate to adapt to complex and changing engineering environments and improve
engineering quality. As one of the core technologies in hydraulic engineering, the innovation and optimization of concrete construction
technology are crucial for ensuring the stability, durability, and economy of the project. The article explores the innovative trends in
hydraulic engineering technology, analyzes the concrete construction technology and optimization strategies applied in hydraulic
engineering, and provides technical support for the sustainable development of hydraulic engineering.

Keywords: water conservancy construction technology; innovation; concrete construction technology
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Research on the Application of Energy-saving Technology in Green Heating Construction in
Cold Regions

XIONG Xinlin
China Railway Tunnel Group Construction Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: In recent years, the implementation of the national policy to revitalize Northeast China has accelerated the urbanization
process in the region, and the scale of construction projects has also been expanding. Northeast China has become one of the important
markets for China's construction industry. However, the harsh winter climate poses serious challenges for construction management. In
this context, it is crucial to study winter construction management methods in cold regions. This type of research can not only
effectively improve building quality, but also significantly shorten the project cycle. In extremely cold environments, the key to
ensuring construction conditions lies in a reasonable heating method. Traditional coal-fired boiler heating has a serious impact on
air quality and has become one of the causes of high winter haze due to its low thermal efficiency and inadequate pollutant
emissions. Coal to electric heating, as a safe, efficient, and environmentally friendly heating technology, is increasingly being
applied in cold regions. This article focuses on the practical application and specific measures of valley electric thermal storage
heating technology in the construction project of Shenyang Metro Vehicle Depot, in order to achieve green construction goals and
meet winter construction needs.

Keywords: construction engineering; valley electric thermal storage; green construction; winter heating
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Analysis of Construction Technology for Roadbed and Pavement in Settlement Section of
Roads and Bridges

LI Man
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430051, China

Abstract: Settlement section refers to the area where the roadbed and pavement sink or deform during long-term use due to factors
such as insufficient soil compaction, uneven foundation, or complex geological conditions. With the increase of traffic flow and the
continuous strengthening of load effects, settlement problems may gradually worsen, thereby affecting the smoothness and safety of
roads. Especially in critical areas where bridges and roads intersect, such as bridge decks, embankments, and abutments, settlement
issues become particularly prominent, often leading to uneven settlement between the bridge and subgrade. In severe cases, the
stability of the bridge structure may even be threatened. Therefore, solving the problems in the construction of roadbed and pavement
in the settlement section has become a core research topic in municipal roads and bridges construction. Through scientific and
reasonable construction techniques and design schemes, the impact of settlement on the structure can be effectively prevented and

alleviated, which ensuring the long-term stability and safe operation of roads and bridges.
Keywords: roads and bridges; roadbed and pavement; settlement control; construction technology
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Exploration on Asphalt Pavement Construction Technology and Quality Control in Highway
Engineering

LIU Bin
Xinjiang Production and Construction Corps Transportation Construction Co., Ltd., Urumgi, Xinjiang, 830011, China

Abstract: With the rapid development of Chinese highway transportation industry, asphalt pavement has become a widely used material
in the field of highway engineering due to its excellent performance and good adaptability. The construction quality of asphalt pavement is
directly related to the service life and driving safety of the highway. Therefore, strengthening the construction technology and quality
control of asphalt pavement is particularly important. Starting from the basic principles of asphalt pavement construction technology, this
article deeply analyzes the key elements that dominate the quality of asphalt pavement, and explores in detail the typical technical
challenges encountered in the current asphalt pavement construction process. Furthermore, a series of methods aimed at optimizing the
construction process and improving quality control are proposed. With the help of case analysis and the integration of leading technologies
at home and abroad, this article proposes a series of technical optimization solutions aimed at improving asphalt pavement construction,
aiming to provide practical reference for upgrading the quality of highway construction and pavement maintenance work.

Keywords: highway engineering; asphalt pavement; construction technology; quality control; optimization strategy
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Research on the Improvement of Municipal Drainage Efficiency through Energy-saving
Optimization Design of Pumping Stations
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Abstract: By optimizing the layout design, equipment selection, and operation control strategy of pumping stations, the operational
efficiency and energy-saving effect of municipal drainage systems are comprehensively improved. By combining advanced numerical
simulation technology and on-site testing data, analyze the energy consumption characteristics and optimization space during the
operation of the pump station, and propose a comprehensive application plan for efficient hydraulic structure design and intelligent
control system. In practical applications, by introducing variable frequency speed regulation technology and real-time monitoring
systems, dynamic adjustment of drainage volume and significant reduction of energy consumption can be achieved. The optimized
design significantly improves the operational stability and emergency drainage capacity of the municipal drainage system, providing
important technical support for the intelligent and sustainable development of urban drainage management.

Keywords: optimization design of pumping stations; energy-saving technology; municipal drainage; variable frequency speed

regulation; intelligent control
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Abstract: As an important sector of global energy consumption and carbon emissions, the construction industry accounts for 40% of
global energy use and 30% of carbon emissions. Faced with this challenge, green buildings have gradually become an important trend
in global development. In China, building energy conservation and green transformation have been included in the national strategy.
The government has implemented a series of policy measures to promote the popularization and application of green buildings,
striving to achieve green upgrading in the construction industry during the “The Fourteenth Five-Year Plan” period. Despite increasing
policy support, the industry still faces multiple challenges in the process of transformation, including technology, funding, and policy
implementation. How to break through these bottlenecks and promote the green transformation of the construction industry has
become a core issue that urgently needs to be addressed. Therefore, a thorough analysis of the current situation and challenges in the
industry will be conducted to propose practical and feasible countermeasures, in order to promote the smooth implementation of
building energy conservation and green transformation.

Keywords: building energy efficiency; green transformation; dual carbon
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Research on Environmental Noise Pollution Control and Sound Barrier Technology

ZHANG Weiging, WANG Anyin
Yining City Environmental Monitoring Station, Yining Branch of Yili Prefecture Ecological Environment Bureau, Yining, Xinjiang,
835000, China

Abstract: Against the backdrop of accelerated industrialization and urbanization, environmental noise pollution has become one of the
key environmental challenges faced by countries around the world, especially in densely populated urban areas and transportation hubs,
and its severity has become increasingly prominent. Continuous exposure to noise not only has a negative impact on human physical
and mental health, but may also pose a potential threat to the natural ecological environment and social harmony. In many fields such
as urban construction, transportation arteries, industrial zones, etc., sound barrier technology, as a powerful tool for noise control, has
been increasingly widely used. The article first conducts an in-depth analysis of the causes of environmental noise pollution and its
impact on the environment and human health, and then focuses on the operational mechanism, types, design strategies, and practical
applications of sound barriers. In the field of sound barriers, material selection and structural design are two key technologies, and their
environmental compatibility cannot be ignored. Through the analysis of the practical application of sound barrier technology in the
article, it is not difficult to find that it has both significant advantages and many challenges. Based on domestic and foreign research,
this study explores in depth the improvement path and direction of future sound barrier technology, with the goal of providing
technical support and reference for the proper management of environmental noise pollution.

Keywords: environmental noise pollution; sound barrier; noise control; noise protection materials; sound barrier technology

515

PRI G P e A AR N i B B E SRR E P A 1
HIEF KPR 7S, U TP L A g P A S e
P, DRI & TR R Rk B i — . £
HAERE R TG g, DO RAK H W R BT, B
A R AR BRI HL 2 [ SR s 1 AT 4
& AR T R OB RS 2R . BRI
5NRAR R H 2 52 2 F AL, (2155 EBUF 5 AR AT
I 7 5 Gz 7 2 S HOR IR AL SRR 7B B B AR —Fih
VBRSBTS, T N
MTIEH . BREE. L7 Tl el X A5 0 A A v [X 4k

1 PRI S RE R E S 0

BTG U A R 2 24, T EORIET 208 T
b A B 5 2 AN AT AR IR IR R T

92

HUBHZE AR IO, ) A T B A B AT AT, ik
e BRI HBRSESSE Ty BT Y R, R Ik T A
PG R T BRI 2 — , HOX R A B I G T R T
NEF IR KE S RHLSEASE TH PR LR 5
PUARE G S LT R L R BATLIE B P A PR A IR 5 X g
FREAZ B BRI 2T AN A=A SR 4 PR 3R 1AL 5l
T S B BB PR o E T AR N (X dsK, Tl
FICREE, T iafEh bl s, £, A aa
S AR R of JE TR A AR KA T R A b
WAL G 5T, WAy YL e ™ H . B 14
ERE A B IR A, TMVHER R R MRS R
WM 7S AR, DI T RS G

Sl U TP 7 A A I T A SR R (1 ORI —, T
FLAEIR TP HERE R A KRR A i sl S 30 T3 A

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TR THEA - 2024 35234 #5128
Engineering Construction Technology.2024,2(12)

6” VISER

MU 5745 Mm% BN AR R N A
PR A A A JE IR AN R . RS S T SRR
R AR VA ST A R A R SR it P4 AT RE 7 AR — S R R R
PTG, TR N S 2 A, AR SR
BEATBM. NIERKE A5Gz E, LA,
CBLVCREIE 2 IR, B )32 40 NIRRT R
O IE RGP IR GRS RIS 52
AN AR By A8 AE, ATREHIME TS RG] R, MY
SO AR RN AT RAO%, 0 22 22 A H) BV 7E B

2 FERRERARE

F R B RS — AT R e 75 ) T B, T2
ATHBIERE . BRER . Bl Tl bl X SE AR R A 5 e E Y
DX dsko £E MR A NI B L M B BRI, 1257 Bt ) S PELAE T FH
B B S P A K PR R 75 PR 7 o R 75 o BT E
YRR BB, 75 hF B A il i R mp 5 M o 22 4
Y. SRR S ANE . GUFIE RS 3 . TERTTTER
Birh, B B A LA AL gE e RE, O H
] IR R B B DR LS S R RE L 7 L R A [ T R
i B BBE JI 78 /e VA S DU RESR R, R s It R L
A B 10 2 bR DX e P 4 1) SR, FE IR ok sE T 7 B B
e L B o P o A BT IR B v, R e R
B s ez, HBtid meGdE, Wi TR smAIf
IR ARBE R

BEE RIS, DU DR B AW R, B ik
LR 7R 5 1) IS FH 45 75 5 1) D e SN 22 A Bl
ZIRE MBI KR BRR, ARESEILRGE RS A
R 2 mIRE, MHEE T 1A H R A RCR . 5
JE AR AR S ST RS R RE S BB, IR
e ek A, HLE I SN IS R e R T RS, R
THT MR IR B RARE o A AZIE MR P B PRI, PR RO
BIZ NI, JUHCAE g A L BRI S T I A A
FRBEJTI, I b (PN R RE .

3 EREMMRSIRHL

R BRI % B € 1 LR S P RE | i A TEAT
I, RSO R LA R 2 AN R R, A
VR . FRBESRAE . PP AR AR RIS . 75 B
AR R B L, R R R L L AL B SR KM
AP, 25 R AR ) J8 15 5 A 4, AR A
[ o 7 R A B BRI AR 7 Y0 2 DX, R e o
DAL I 25 10 56 5 P B RS A AR S P Jo 9 5% 32 7 1K TRt
R UG v P ARG E S5 A 25 A BE A SR AR 75
MR - AR TR BE b, 22 5iakm 9% H & 51
SORBETHEI, XECLRRAAS T A . B AR AR
TR 2 (1 VR UGE - P B B 0T iz T AN WL i 55 R J2= B
TR, BENREAESRE. fEF R AR S,
M SR E e RN T2, BAAS , E0 AR
IR T E K -

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

7 D B H 22 PR R R IX SRR AL S AP,
PACIRs N Egtio] = o C = VAR N o R Y A =t )
FFEE B WE SRR R, 35 5 T AR R S R
ROR, ERRRE. SHPITEH ORI AR, Ref BEEA
SRR P T - SR EE R IR . FESRTTIE B . Wl B
X ST 2T M, R BT R AR R, A BB
ZERVTT AR A R R AL, T RHRE IR AN
Mo MRS EHILAE ST B R, A2 BRI JERE S IR
LUK 222 iy FE A5 1 20 DRI 3R (KIS o MR 7R Y5 1k 5 e 7 4
g ML RERS, P BRI B R g o 1E Rk
OB B RREE P 55 R SRR R, S R AT PR R A
T o AR R MR P [ L, 2 SR AR 3 ) P o i d 2
PETh T HME XRE, JE R A A AR T i, X
T B RORAT T AR

B R, B REL BRI AR EE N P b7 B ) BT
A J P B SRR 1A R RE 75 BRI, T SR M 2 9 1A 1
WR A Bl R RE  DLBhAS RS A5 40, 7 B B 4 5
S5k pln, FESERUE RER GBI T, BEARE S i s
HnAE U AR GURRE S I T R RE S K M R
GUELITLE , kR SEHUM T 7S 1 S AR %, 1207 &
ANRE R 58 e 75 I B RE » 78 RE(L B i RS R Bl g
PP .

4 ERBERARNA

4.1 BEARRS KIS AREIEE

7o R BB AR A etk 2 B 5 B B R 7 ) e A R R
AEEE S BEECEIS AR AR, JCH R R A B
ANV 3% ] (R DR ™ Jee , A3 I 7 BSR4 55 L ) R
KR Z — o 1o P PR 2R AN 1) 2R AT B 2™ A K B ) e
P JEHRAE TR G OU T, 7 A AR IR 75 A A X
JE FEIASE A Jo B AR 3G 7 AR R 2B . PRIE, i B 5 Bk
I 55 PO P i B A SR SN ), T 7S B BB R T
RUPEAR X L X I W P 5 R 3 1 P AT RO DR 5 56

TE R 2 B MVER B 55 S B0 B e, e B2 A H A2
ERAZ I MR 75 0o i o A0 PRV SRE D o 7P 5t ) R o
JERE LB RE S, B BRI AL RE P AR LA . i,
KRR I S RO A BRI S5, WO SR R, B AR
RO 8 20 5 9 B AT B 1) 7 A e 7 o AR 22 I8 P 3 5
, REREL . e T B SRR A T AT B R SR A
BURE, 5 72 KOG e SR T R A RS R XK, 32 B 3503
ORI JE 1, BONE L, DA R AR A I iR S
SO FIE G —

T T 2 5 R 1 7 B A R AT 1 R A b A
., HAEREESRIUN ™ o JCH AR S A R R 1)
TE B SRR, 7 BB AN A RS IR A, SR A
PRILEH AR 5 KR AR o LGB 519U, B
RSP 2 N TP B, S5 M i 1 LB S A
e, AR T S AR AS S T SRR AL

93



6" VISER

TR TR - 2024 5523 45124
Engineering Construction Technology.2024,2(12)

4.2 WHIMNERERE

W 4 3R T A R (3, 3T B M S Bk ) s R
ATERENERERNERZ —, FAlREsCiE. &5 M T
M AR SRR, 7 AR R R T e B R T T R H AR
o TEXFIEOUN, 75 bR B A iz B FH 30 7 R B e
PRGN T PR L B AR TR R R
FBro R B BB N A I R R MR AT
Wy e R AR Xk, R A HE BT, A B4 )
IS YE .

I I RV, R AR DO R S A R R SR
2, RAC IR, B AR e RS AT R R R
SO o FEE B PN B S RS B, IR T FH DL 08 i e
P D R R IX L AR B By By S e i
TR T B BB AT, g L 1e
a7 R R A TR 7 A 126 P I o TR BRI 3 75 B,
REAT RURART ZE M , R A X 3k T L A0 8 R Ak 2 2%
Hoae e B LR R T W A E B S L X .

4.3 TUERX5ER XHEEE ]

FE Tl [ X 5 R X )38 S by, Tl AR 7= = AR g g
R RAEEX 2R REE AT G N T B E
XIS e, P BE R R B3 T 2 R . Rl 2
FRELFEIT Tk X | ASIEHX A R 50 T 8 R, s ]
H R o BRI, 75 BE B AN B % A 80k Tl g 5 (1
FE 4%, LR OIE — MEXT BRI, A BT
JE RS R

Tl XA, e 75 3k Y BUBRE A 38 5 4R AT e
AP R IEAE B B T 8 AT 5 I B 78 Tolk [l X i
A B BB, DAAR O R A BT (e S R . M
e X AR JE EGIX, 75 B b 1) 1 B e A 08 ) e 75
TEBEAR S A3 52 W P AR A TR, R M 2B = (R RF 8
TR FERKI S BRI, 2520078 432 R Tl [l X oA 1)
PR, V8 AR = B AT A H TR R P A . IRk, A
T 7 o B PR A A (5 R M S5 DR 3R

TEIH T Hp ) — 2 v 8 i DR IX BT, AT R PR AT T
MV IX 5 R T b B A A 17 T I 65 A 1) P 7 5 % o
IV PR B, R N R R RS TR VR S A IR X 1]
P AR P 75 of 8 BRSPS o %o FIX S X 8k, 7 R R ) BT 7
PR G RIS . M YR IR R DA SR 7R,
TR BB L A B0 1) B O, IE e % 5 A R R B A
R, RTINSO L WA

4.4 BAMMESEBRP

AR B IR PR T 15 75 B B R TE SRR R

94

PS5 AES MR US E M H a5 B 7R A AR RIIX
H5ARGUSHA, DENS BRIEEALR A, S
Jut AR SRR . EERTRIA S R G R A SR A B
FENE VAT TT IR, S BERREOR, JUH R A A Y B b
(I FH e 0% S 32 PR M 75 X PR ISE 0 e P 95 RSl o R
RN AEZSHFEME M B, W AN St e 5 AR S g kA, AR
75 B B AN A R AR 75 48, IR R AR PR AL
A, 3T S R AR S PRI AR AL RE

B, (F—SegRARA T EHL R X &5 A SR U
X35k, PV TE R B A 25 7 R o X 2 s B i AN 4
FemEThae, RS BIZAAE R, TSGR 70 M B b A .
2R B AR BN AR o STt [X Ik R VR R, SR BT RRIX — A
BR3P TH, AU A8 RGEBIRNAER, R 78
RE 0 B0 5 (R ) SR A A R R AE A E | Tl
WA B AREE 2 g s, 5 B R R I R R e
Rehe, AR ZF R TG, R E R TR BT EE
R, HETMHES) TS PR,

5 45iE

75 B B ARAE Sy — o 2 e s s e i B, 04
TEZAIRAFEN T T2 N, BUR T R . bR
BRI, R R AR 4k R R, IF
TE AR SR I P45 08 7 ¥ 3 R R 4 B I S B (A o

(&3 3gik]

(115 %, el XHRBEFFREN. FHEREITFN
RERARI]. FRE X, 2022,34(7) : 47-53.
(2] &g WA F AL RERTE ] PEEHA
$,2022,8(11) : 126-128.
(31 #1. e = I B vm R w8t [T, K FME
53R AH, 2021, 2(20) - 72-73.
(414 . M e R BB R [T K EHFES
FE A, 2021, 2(18) : 52-53
(5] Z Bk, Rmw & v Ay IR R H = F 45 [J]. %R
% 2 53 A%, 2021, 5 (4) : 26-27.
(6] XK. MAHEFRFNGTEEEFHEEI]. X
W6 ,2019,9(35): 108-110.
EZE A KIE (1971.5—), k. HEAY,
frEgl: g, YRR EA: FRAMNESKHER
FFHo R FETHRE RN, Be. shk, BAERA:
BlE g 24 (1986.8—), e #HEAAF,
sl N FSLFENF, SHRREM: FF
WA WL, B4 BashE sk, BFHRES: BlEK
T,

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TR THEA - 2024 35234 #5128
Engineering Construction Technology.2024,2(12)

@" VISER

TR100 7 F B 81 ZE i BB AR B 52 B B A
R AR
1. =& B A RN S, =@ b 663000
2. FEE K RFT R RA A RS, 4@ BT 510800

HE]E A W BURMER S EHRUR LR, LI A %GR AT ARG RRRE, 70 85 b & H KRB R
HER G R e E, P4 TR1I00 7 A A#r 5 mA B KB &R, mA R EE L4, B EHT T HE@BENHE, Lk
Stih ARG B AR S, SRR AR IERIT TA R, @it at b 2023 F R BITRIET 40, Hkw £455 TR100 Mk & Fi2 &
AAARR, B4 AN R £ G 9. 6%, mARELEEREFTUTAHMALT ALY 177 T4, RV AR 521 vk,

[FIAITRI00 & Fl A #p % ; whd, AALHF M A%
DOI: 10.33142/ect.v2i12.14810 FESES: TM727

XRAPRIRED: A

Research and Application of Oil to Electricity Technology for TR100 Mining Dump Truck

FENG Yonghao *, MU Junjie 2
1. Yunnan Hualian Zinc & Indium Stock Co., Ltd., Wenshan, Yunnan, 663000, China
2. Fujian Hongda Era New Energy Technology Co., Ltd., Xiamen, Fujian, 510800, China

Abstract: With the gradual implementation of the "dual carbon" policy and the rapid development of battery technology, electric drive
systems, and charging infrastructure, the technology of converting mining dump trucks from oil to electricity has gradually become a
hot topic in research and application. The article provides a detailed explanation of the technical route, vehicle parameters, and new
components of the TR100 mining dump truck after oil to electricity conversion. Secondly, the technical characteristics and theoretical
energy consumption data of the vehicle after oil to electricity conversion are introduced. By comparing the operating data for the year
2023, it can be seen that the annual transportation volume of electric vehicles converted from gasoline to electric vehicles is basically
the same as that of TR100 fuel vehicles, but the energy consumption cost is only 9.6% of that of fuel vehicles. After the oil to electric
conversion, a single vehicle can save about 1.77 million RMB in energy consumption costs and reduce carbon emissions by 521 tons

per year.

Keywords: TR100 mining dump truck; oil to electricity; energy consumption cost; carbon emission
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®2 BHTHZHLRERHEE

SIS | PN B RIRAERE (kWh) B B AR (kWh) | SR HLEAERE (KWh) | SOCZEMKMH  |[J7 A HLASKE (kWh/m'. km)
0% 6.50 14. 18 20. 68 2.61 0.574
2% 11.13 1.88 13.01 1. 64 0. 361
3% 13.44 -4.217 9.17 1.16 0.255
4% 15.74 -7.80 7.94 1.00 0. 221
5% 18.05 -12.60 5.45 0. 69 0.151
6% 20. 35 -14.55 5.80 0.73 0.161
8% 24.93 -22. 67 2.26 0.28 0.063
10% 29.72 -30. 63 -0.91 -0.12 -0.025
12% 34.46 -38.33 -3.87 -0.49 -0. 108
16% 43.99 -53.31 -9.33 -1.18 -0. 259

x3 B LR=HTIRERITEE

SEIWE SR B EIRAERE (kWh) SR R FIAERE (kWh) | A TLAAEFE (kWh) | SOCABMKIE | AEAEFE (kWh/m’. km)
0% 6. 50 14.18 20. 68 2.61 0.574
2% 1.78 26.47 28.25 3.56 0.785
3% 0.24 32.97 33.20 4.19 0.922
4% -1.30 39.37 38.07 4.80 1.058
5% -2.83 45.87 43.04 5.43 1.196
6% -4.36 52.34 47.97 6. 05 1.333
7% -5.89 58. 90 53.01 6. 69 1.473
8% -7.42 65. 29 57.87 7.30 1.607
10% -10. 46 78.19 67.73 8.54 1. 881
12% -13.49 91.41 77.92 9.83 2.165
16% -19. 22 116. 07 96. 85 12.21 2.690
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Design of an Integrated Pipeline Cleaning Robot with *'Cleaning-Scraping-Brushing™ Function

ZHAO Yiming
Wuhu Ceprei Information Industry Technology Research Institute Co., Ltd., Wuhu, Anhui, 241000, China

Abstract: Blockage is a common problem in pipeline systems, and existing pipeline cleaning robots have the problems of single
function and poor adaptability, making it difficult to cope with complex working conditions. The article proposes an intelligent
pipeline cleaning robot that integrates functions of communication, scraping, and brushing. The system adopts a multi degree of
freedom serpentine segmented mechanism and a walking mechanism that autonomously adheres to the pipe wall, which can adapt to
different pipe diameters and flexibly pass through bent pipes. The head is equipped with an integrated spray and hook shaped claw
device, which can effectively remove blockages; Variable diameter scraper and soft bristle brush achieve secondary cleaning. The
simulation results show that the robot has fast cleaning efficiency and strong adaptability, with a simple structure and multifunctional
integration, significantly reducing manufacturing costs, improving pipeline cleaning and maintenance efficiency, and providing an
efficient and safe solution for household bathroom pipeline cleaning.

Keywords: integration of "cleaning-scraping-brushing"; pipeline cleaning; robot; structural design
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Proper Use and Maintenance Precautions for Corn Seeders

LI Haifu
Shaanxi Yulin Industrial Development Service Center, Yulin, Shaanxi, 719000, China

Abstract: With the continuous development of agricultural mechanization in China, the use of corn seeders has been increasing year
by year. Corn seeders, with their efficient and precise sowing performance, have played an important role in improving agricultural
production efficiency and promoting agricultural modernization. In order to ensure the normal operation and long-term use of corn
seeders, it is particularly important to master their correct usage methods and timely and effective fault maintenance. This article
mainly discusses the standardized use of corn seeders, common troubleshooting and maintenance methods, as well as daily
maintenance precautions. By conducting a detailed analysis of the key links in the use of corn seeders, the aim is to help agricultural
producers extend the service life of equipment, improve operational efficiency, promote the popularization and application of

agricultural machinery, and enhance the overall level of agricultural production.
Keywords: corn planter; proper use; maintenance matters; precautions
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Research on Intelligent Transformation Scheme of Mechanical Equipment Based on Internet
of Things

QUAN Yanxin
PowerChina He'nan Electric Power Equipment Co., Ltd., Luohe, He’nan, 462000, China

Abstract: With the rapid development of Internet of Things technology, the intelligent transformation of mechanical equipment has
become an important way to improve production efficiency and equipment management level. By embedding sensors, actuators, and
intelligent control systems in mechanical equipment, real-time data collection of equipment operation is achieved. Combined with big
data analysis and cloud computing, functions such as equipment status monitoring, fault warning, remote control, and optimized
scheduling are realized, thereby improving the automation and intelligence level of equipment. This renovation plan not only
effectively reduces human operational risks, but also greatly improves the operational efficiency and maintenance management

capabilities of the equipment, which is of great significance for the development of Industry 4.0.
Keywords: Internet of Things; mechanical equipment; intelligent transformation; data collection
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Research on the Key Links of Quality Control in CNC Machining Process

WANG Qi, LIU Xin
Zhongzhi Shenyang Economic and Technological Cooperation Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: With the increasing demand for high-precision parts in the manufacturing industry, CNC machining technology has become
a key means of achieving precision machining. In high-precision machining processes, even small errors can lead to serious deviations
in product quality. Despite the continuous progress of modern CNC equipment, ensuring the stability of machining quality remains an
urgent problem to be solved in complex production environments. In depth research on key quality control factors in CNC machining is
not only crucial for improving production efficiency, but also helps to ensure product quality and effectively reduce production costs.

Keywords: CNC machining; quality control; key links
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Research on the Influencing Factors of Underground Mines Recovery Rate and the
Improvement of Recovery Rate

QIE Xiaosong
Hebei Zhong'an Construction Industry Design Group Co., Ltd., Shijiazhuang, Hebei, 050091, China

Abstract: The recovery rate of underground mines is directly related to the effective utilization and economic benefits of mineral
resources, as well as resource protection and conservation. In the context of the increasingly scarce global resources, a systematic
analysis of the factors affecting the recovery rate and exploration of technical measures to improve the recovery rate can provide
scientific decision support for mining enterprises and enhance their competitiveness. The article explores the definition, influencing
factors, and application of relevant technical measures for the recovery rate of underground mines, hoping to provide a practical and

feasible strategy for mining enterprises to improve the recovery rate.

Keywords: underground mines; recovery rate; mining technology; cemented filling; pillarless mining method
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Application of GPS-RTK Measurement Technology in Engineering Surveying

GAO Bin
Bayingol Mongolia Autonomous Prefecture Water Resources and Hydropower Survey and Design Co., Ltd., Korla, Xinjiang, 841000,
China

Abstract: Engineering surveying is the fundamental process of building construction. Whether the surveying is comprehensive and the
results are accurate directly affects the construction progress and quality in the later stage of the project, and affects the economic
benefits of the construction unit. Therefore, engineering surveying work should be highly valued, and specific practical processes and
operating methods should be continuously improved. The article takes engineering surveying as the main research content, analyzes
the application of GPS-RTK technology, and puts forward several application suggestions, so as to provide a basis for enhancing the
application effect of related technologies in the engineering surveying process.

Keywords: GPS-RTK measurement technology; engineering surveying; technical application
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Analysis of Difficulties and Strategies in Infrastructure Engineering Design Management

LI Shilin
Maternal & Child Care Center of Dezhou, Dezhou, Shandong, 253000, China

Abstract: In the implementation process of construction projects, infrastructure engineering design management plays an
indispensable role, involving multiple links such as overall planning, review of construction drawings, execution and modification of
design schemes. The quality of design management directly affects the progress, cost control, and engineering quality of the project.
Efficient design management can ensure timely delivery of projects and effectively control costs and improve work efficiency during
implementation, thereby maximizing engineering benefits. However, with the continuous expansion of infrastructure projects and the
increasing complexity of projects, the challenges faced by design management are becoming more and more serious. The instability of
design requirements, frequent changes in design schemes, and deviations in budget estimates often hinder the progress of projects and
even result in waste of time and resources. Therefore, how to improve the efficiency and accuracy of infrastructure project design
management has become a key issue that urgently needs to be addressed in the current construction industry.

Keywords: infrastructure engineering; design management; difficulties; strategic analysis; construction demand; investment estimation
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Durability Design and Material Selection in Civil Building Structure Design
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Abstract: Durability design in civil building structural design effectively improves the service life and corrosion resistance of
buildings by optimizing material selection and structural construction. In the design process, high-performance materials such as
high-strength concrete, corrosion-resistant steel, and new composite materials are emphasized to enhance the structure's resistance to
weathering, acid and alkali, and freeze-thaw resistance. At the same time, combining modern architectural design methods, reasonable
structural layout and construction design are carried out to reduce material stress concentration, minimize losses and crack generation.
This design strategy not only enhances the stability and safety of the building, but also significantly reduces maintenance and repair

costs, providing reliable guarantees for the sustainable development of civil buildings.
Keywords: civil building; durability design; material selection; high performance materials

515

Wt Sl T AL RERR RN R, B P S SR 5 A v v T i
3™ 08 (TR ANE B o PTG e AR AL AL AR I A3
HR VTGN, AL SR AL 75 i A 32 2 SRR R4
JEU o TR, R SR EE R BE T v, AN EEE S ALl A 7T
I 7 RVE A I A 5 R e 1 o 3l R A R A
AR BT S, AT AT R T SR A A P R, A
HAES PR A ORI 5 2 4o X — Wi B MY
P B TR SRR R R BOR, A AR U 22 A AL 5 1k
Feftt T IS IREE .

1 RABMEMT A MR BB AR N

PR S S5 A B TS A AP v o2 W DR A it 7
i A PR FF 22 4« B8 AT RREEE R SCEIATT o FLBEA I
TR LA H5e, MFen 5 e e A
iy Je S A RT BT I O PABE IR 2, AR A R IR
B FRAREA A o IX MRS AR I SR R A T AT
FAA BT, IR BT I 255 & 75 R ST AL
HhERALE A A AR AR M E R 26, DARA RAT e} g
LZNCeeP R PSSR SN

Fx, MR R R E . W AR O AE T
A PE AR R, XSRS BRI HT AL T
JEEh PUORRRSERRIE. Lo, iR TR N AL

122

A7 SR A P R S5 R A S R N P T S SRR ) v 1
REREL, BEW A AP mA I AR . BEAh, FORHIIZ
BRI T B R, I8 25 6575 S5 HAl A R
(RIHe A it A 2 R P DA R e B S TR 3R, AT 32k 28 i
RN A 2 [ 144

PR, BB BOH R ORI AR S8 . 3T
A PR AT B /b I 7 R XK, e A SR P L 3 B
BRI . RAFIVSE BT REVE A R BT 8 I8 A
BHIR ST SR LAk, BTt RIEEE R K B i
s, B FK BN SRS, Rl AEH T
LR RN SRR A AL, T AR AT R R AL B

B B WM 4ES 5 IR IR FIRE R AR Bt ) B 2220
JRHR Gy o BEUHIN N FEOR RAES ROE AL, 5 B2
AT ] B 22 sl DA gy A B ) 5 FE XSS o ek
PA BRI R RO, BERE KR T R A @ SR ATE,
BEARGES A, SERAL A i o

2 A BIERBEFNPMIEESEA

i AN AA IR 2 6 5 N P A RO S SR h e i vp &2
RELEIANT, C E R S A fr AN A
ERAER T, Mtk R & BIEBE AR AN, fE%
A RARTHEFUIM AT SR E M. Ho, mR Rt
SEFUT MY A f5 8 IO APERDRE 2 — o FLAU AR B0 e 5 5

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TR THEA - 2024 35234 #5128
Engineering Construction Technology.2024,2(12)

@" VISER

AT R BE 704 2Ll oA b | A SRR K J 45 4 (R AR AT e

BeAt, B o B IR B 38 BN SNINGR, AniaoKG i
IRAE W5 E0RE, W] LAt — 2D SR AT R L st
M, AT I 25 ol 55 IR A B 2% A

LR, IS PN AR R SRR 12 B, AR
ST+ T EIREE I ANE o A GEANA R R 5O Pk 2458

R G B A SRR T T S P AR I I A N & T R

gk, B BHSE, IR T HPTRAMIPUR A . X
FAARANCIE F T HF 2 e J2 S SR A8 7 AN [ 2 R 2 41
FEAGT R ISR, IR REAEAL ) B SRR & P A R
e

B T AR GE TR AENAS, B R A AR R 3
RN H 22 . YR E AR (FRP) BRIHLE
B B, TSR, g TmEMEREZIRE
FEGH o e AP RO AMERE, (EHAE RO R I A4
S AN SR Py T B HH BRI, RERS A RGE R ST Y
e A5 . BRAh, IXSAPRHI I TAESEEAT R T, e
it T A AR T N AR (] A o

e, fEMERE R T, BRGEEHEHLAT IS
FIRFERAE . RV R RERT BT R BRA R, (H A
PR 1 #) BER T, SR LEADRRERS 225 PRI S 4 47
WH, JFRCD IR UE . BRI, FER AR, RS
TS AERRE, ADORIETHE SR R K, thidsLHl
SRV 1 i A e R B KA A R A

3 GEAIRIH I SUM A1 RY 2200 5 AL SRR

SER VT BT SURIR A A 473 38 28 0 2L (1Y
ft, B S IR H 40 T PR R R, &
PUE T IR FUE IR T AR E TEAN 22 4k B B B
SERBEVEAT DU R S SR RIS 5 3 S 2 F R
55, SR RS AR R EIRE . B, Uy
A e i SR TR ANE K B 22 B AR BT AR R, E A
P He G AT AL BAAR , A 3088 51 0 A e 4 4
FpR 2R b, 98 RIS AL L 52 TR T o XS SO A
AT RENS A 2T 1L SRR EE L IO 2, el DA R
W7, AT SE AR SR A5 5 o

Fk, AESRBETEep, 1 B A S AP 1
KRR Z — o IR mRERA R EZ AL, B
FE I B 5 T AT X 3o AR VT I ISR g S LA 15 a
BEAT NS, IR A BRIy 2, DLRRARTY ALK N Ay
G PRI 55 RO (KRR o B0 SR FH SRS 42 T AR
FE—RE VG AT, TR HSCRN 23 B Bl 80, 38 G 2 7
B PO GERA TR AR IR AN RS2 o

B, B K BT v R S 25 R AR ) 5 — A B
EF. KPBEMMU FEOREEL BRI W, e
IR AR . BRI, ARV IR, R OGTE
MRS BT SMEESE 5 52K R P AR AL (R Bl 7K HiE it

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

K PR RE BT KA ) 5L B HEAGEIE DA S AL ST 47 45
¥y, ATEVH R IR K BN, SESEE AR i R

B RMRE L 5 XEE B AR IS I FUI AN B
PURR TR AT BRI . fEPTR BT, @i a2
sk e, QIR X RRESF AN 2B L ik &, AT BLBE
S PURIERE . LLAh, BEINRHJE S B == R At
RPN, BE % 25 AR R M b i 77, A
T e S A PR B ARG S8 RN AN

e, DAL HTESRE B (BIMD) BARNAEH
THRRALSRBL T BT AT BE o BIM HAR AT DAFE TR BOM
FUIM AMEBEAT BAU B, RTEAE R G5 H 55 5, IR
SRR o S H T AN [R] i 38 PR B SR A0 45 4 14
SN, Vvt N GRAT DA SERS B 1t 8 6 e ST £ A AR 5
WP, LB BT R TR ARt . XA B
I T BT AR TE, 3 KIR4EEL T B, A
T RS SRR T B AN A

Z3 A LA LB, SR BT AN OUR E HUIR A A LA O
b, SR AR @ A VE AN B R I B AT i R
Wt A TR BK B PR st LR 5]
AP T B, AT BV R THE SR AL, AR
BRI N R E 5 % 4.

4 IMEE R RARTRLES SR AR

PR PR O R S L5 45 ) AT A A 5 R
s, EATEE S EL R AR R, B 55
EFMBHTERE, H2 5 R EIRIR . B, R
SN SN ANE i E R R — R A = SR
SRR 5 W » 5 590 A 12 B R 22 BOK B 1k I
72 5035 HOHX, A0S IV 4 o R TT RE - BUR R P9 3
ARG S R 45005 o JCHLAE TR X, URAREIA 2
TR AN ARSI 32 R AL, KO CERA R A S UK
ARG, TR R F) 22 SR REE Y RATR R RV -

FLIR, W RN S S SRR A MEAT 3 5 25
Wi o i A AR5 452 AR AN 2 3 50 A R - 45 44 v A
17 =gl IPE PR D Re B A AR B2 e me T BE S
B o DU R EES SRR, LT AP 75 2RI 2
Il K It Al A KSR it G B RGEEL K
WFEGURAEE, LA LK BB R SRS R ABR o

MEEFR BT R R AR R A A AT 2L, e
R BRI U R SRR 1 o) o AR
Mo DX B b5 G ™ K X, KR A A SE
MEE 52 T AR B8 T AR et - (B Ak, S A HY 5
JE R BRATHIR APEIRES o A R IX L6 ] i, i 3R vt
IS S0 P T 68 P Rk el s v PR RE TR e 155, )
I RPCR AL BEEOA, MR ST R 22 fRe, LAY
SEATRHBUR B EE 77 - B4k, Beit B8 R AN R HT AR 1
SRR AE ZE) 5 R) ELAERE

123



6" VISER

TR TR - 2024 5523 45124
Engineering Construction Technology.2024,2(12)

AR Z R TR Rt AT 2L, YRR
LT IR A Y JC HAE MR PR 5T O AR 1k SE
WIS o PUAEIAE R FUM R I S50, AN s L g el
W RES AR HZA . RO BRI . Bk, #H
BEUE AP B B 8 BUBEAARE, I DR R4 A HE R X
A, DB RIRAUR, PR AR 1 XU -

SR, SR ANRIR SRR AR AT R TR,
KA FEAE AU T AR SR SRR AN L2 bt
K PRI SN RBIRE R # AN . R (k£ A
HUBPEBE - J9ika SR AR (KISEMA, S8 AE MBI A I B
BANRIR)Z, BOE I PUE SN IR RLEAT AN - 25
H AT AR EA 5, RIUE B @ A
BHEFA ORI, 7T LA RERTHEFAE R AP 48
7 AR RE IR, TG SR i AN 5 2 5F 1k

5 RARABRAMAMMEARFERERREE

FeT R S AME M BAR FBALIE RS2 T &
FHR e, TERDFAORE HrEOR AR B E R 2R 6 N
F s AT PR B2 K S A A5 e 56, MPRHECR
(I QUHTAE ST R AME A 2 1 oCsAE - ke TR IR
+ YR E AR (FRP). AE S IREE L5 R
R, ABUE R T RAMI P . TR ik 6e,
WRAKGER T AL LR TGN T B, B
S TR B B TR AN JE B B P E AR SR TE U
HMER, ELRAMBIRIERE.

HIR, Seit it T T ZAMEOR T Both A 32T HE SR A
P AAR T BB o TN AER ) M, e
FEVPF PR REIN FIUSE 3 RARTH S0 8 A5 B SRS RIS A7, A 2008
TP RE S . A, RABCF G EIA,
4 BIM CREFUE B, T ATE et B BOsEAT RS i O
AT AT, AR AE R Vit el T R AP i R 2 A
FORHR S, [R5 e B At T o

15 7K 15 JE kg AR ) e 5 3 T S ST AR D 5%
SR . DA ST i R 2 R PR R 58 TR ik =
LU BEHEK LT, LA IR K 73 BB AN A M B #RHE)
Rk IXEEFAR MM, AN BE 35 HE A HUAE A AR R
PRI A (A5 P 2 i, 0 REAE JES P P R (A 58 T PR R A5 4

124

It thah, R AR WAL BEERRE
RIS, BRI SMRHRALZANBT 2, b SRR ER
B} KA 1) EL R

KK, Bl BHL A WTRED , B BRI (ToT)
FEARAE A R A5 WA o S B ARL AT DURR 8 R 58 A
b 25 B R B A Y, 191 G i 4 3 3 T AR U R AR A 1 B
FOGZIEIL A, NI BEFE AR EEHRFE « PR AR
RE ST 8 SR A7) i R R A0 1 SIS M, % ik J B RH Ak 3
TETEMEER IR R, KR P AR R RS B ) AR Jl I X
SEQHRTROR RIS, ARk 1 B FH g SR B8 R [ g A 9
REIROR, I H & 0w A B R m] R, NI
Kk B E T R

6 Z5iE

R 7 5 5 A0 DTS A 8 T R 2 500 470 1) K B
FARI 2z A b BT 2 B BRI & B B A
PRE BHAARA S M BT DA R AR R0 PR R 3, mT DA
EIRT BN NE R AL A o B it Re AR
R T T2 DA R BEAG R AN BT & &, 4 Tt s i
AMERRAE T BE Z AT RE MR R T 5o RIS, JCyR iS4 E
i WP I 4 R RS, BB 2B A S5 4 Bk
A&, CRefed RIEMEEA M. KK, BEERARMELS,
B R AP A 0 B e o) T R AL R 2Rtk A
N JEAE IS 1 R B B T 25 e IR S LAl

(&% k]

[REH RAZAG AIEREFEMEEZHED]. &
K ERKF,2022.
(2] X IE. K FI A AR RS - 24 N x5 [J]. #k
KR, 2022(2) : 88-90
(31X B A LMK T AT E A £ZABRBEITHAR
(D]. B %: K # A¥,2021.
(4] BRA M. £ T RIHEEN — AR AR I T T RE
T EMT AR ST EFEHRD]. BL: OLEAM
B AF,2021
EZE AN BB (1986.9—), 4, Wik, Ll ¥&.
AEBRTI A, IR ANERARITARRERE
(VN

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TR THEA - 2024 35234 #5128
Engineering Construction Technology.2024,2(12)

@" VISER

B F A HOK B 8 B BT

BT

AT Ak g 3 ARG A TR 8], Ak & KA 050000

(BB AT ARGk, ELEANHEEHRDE L5, SHRFTELTEHEOIKALE I ZE, KEFAEZE
BRAFPALAARE, PHAAINOIIEFRARFHEN B BHRERAE, HRN R T TLAE L EGRREAL,
MAERRZRORA AR EATRATEG D ZTR, DHREATREFLLALADREL, TLRNEEFET R, T, K
RELZEFER M EARZNASEZAREERE, AR FZAXEFARL KPR BT, CRA G AE AT AR R
PG A E AN P

[RBIRIMETEAN,; LHKIELT; FHEAE

DOI: 10.33142/ect.v2i12.14800 FESES: TU9 XERFRIRED: A

Discussion on Pipeline Layout Measures in Residential Building Water Supply and Drainage Design

QI Guinan
Hebei Jiayi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization, the height and function of residential buildings are becoming increasingly complex,
and the challenges faced by water supply and drainage pipeline design are becoming more severe. The problem of water pressure is
particularly prominent in high-rise buildings, and the intersection and conflict between pipeline systems, as well as the corrosion
resistance and compression resistance of pipelines, have become technical challenges that must be considered in design. With the
increasing awareness of environmental protection and the increasingly strict standards for building energy efficiency, the water supply
and drainage system not only needs to meet basic functional requirements, but also must comprehensively consider multiple needs
such as water conservation, energy conservation, and disaster resistance. How to plan pipeline layout reasonably in a limited space to
improve system efficiency and ensure long-term stable operation has become a core issue that urgently needs to be addressed in the

field of architectural design.

Keywords: residential buildings; water supply and drainage design; pipeline layout
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Application Strategy of Green Building Design Concept in Architectural Design
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Abstract: In recent years, Chinese economic construction work has made significant progress, and various fields of society have
achieved rapid development. Especially in today's society where economic integration is deepening, Chinese modernization process is
gradually accelerating, and construction enterprises will transition from simply pursuing economic and social benefits to practicing the
concept of energy conservation, environmental protection, and sustainable development. The article analyzes and summarizes the
operation mode of current architectural design work, and proposes some practical and feasible design schemes, so as to help more

architectural designers implement the concept of sustainable development.
Keywords: green building design concept; architectural design; application strategy
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Optimization Design Analysis of Functional Space in Residential Buildings

LIU Bin
Zhongtu Dadi International Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization and the improvement of living standards, the demand for living environment is no
longer limited to meeting basic functions, and the pursuit of comfort, convenience, and personalization has become increasingly
evident. The necessity of optimizing functional space design directly affects the quality of life of residents and also relates to the
harmony and happiness of families. In recent years, the rapid development of smart home technology, the widespread application of
new materials and technologies, and the diversification of user needs have brought new challenges and opportunities to functional
space design. The article analyzes the current status of functional spaces and explores the principles and future trends of their
optimization design, in order to provide theoretical basis and practical guidance for improving living environments and enhancing
quality of life.

Keywords: residential buildings; functional space; optimize design; user-friendly design
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Exploration on Green Building Design in High-rise Residential Buildings Design

WANG Ning
Hebei Jiayi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: High-rise residential buildings play an important role in the process of urbanization, but the problems of high energy
consumption and resource waste are becoming increasingly severe. By rational planning, adopting energy-saving technologies and
environmentally friendly materials, green building design effectively reduces environmental burden and enhances the sustainability of
buildings. With the continuous improvement of the green building certification system and related policies, the application of green
design in high-rise residential buildings has gradually become mainstream. Innovative ideas provide guarantees for achieving efficient

resource utilization and improving living quality.
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Research on Green Building Design in Public Building Design

MENG Qingning
Jimei International Engineering Consulting Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Nowadays, not only green travel is advocated, but also the concept of green building design is promoted. With the gradual
application of green building design concepts in today's architectural design, people are paying more and more attention to the concept
of green building design. It can not only alleviate the problem of energy loss and improve the environment, but also implement the
policy of the common development of ecological environment and urban architecture. Therefore, here we explore how the concept of
green building design is reflected and integrated in architectural design, in order to further apply the concept of green building design

to urban architecture.

Keywords: public buildings; architectural design; green building; green design
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The Balance between Economy and Safety in the Design of Civil Buildings Structures

MA Yuepu
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The structural design of civil buildings needs to consider both safety and economy. In the design process, it is necessary to
comprehensively consider factors such as material selection, structural form, and construction technology to achieve the best balance
between cost and safety. Through a reasonable design scheme, the project cost can be effectively reduced, the construction period can
be shortened, and the stability and safety of the structure can be ensured. In addition, economy and safety are not in opposition, but can
be achieved through scientific design methods and technological means to achieve a win-win situation. Effectively combining the two
will help improve the overall efficiency of the construction industry.

Keywords: civil buildings; structural design; economy; safety; balance
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Improvement and Practice of Logic Control for Lean Krypton Xenon Extraction in Air
Separation Equipment
TIAN Xingbing
Coal to Oil Branch of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750409, China

Abstract: Coal chemical enterprises use air separation equipment to extract krypton xenon gas, and the key is to ensure that the purity
of the extracted gas meets the standard. The rare gases separated and extracted by the air separation equipment can be used as raw
materials for chemical production. With the rapid development of artificial intelligence technology, the logical control path for lean
krypton xenon extraction using air separation equipment has become more complete. Enterprise personnel can adopt intelligent and
automated logical control methods to achieve the effects of reducing the cost of rare gas production and improving gas purity. Based
on this, this article mainly explores the logic control technology principle in the lean krypton xenon extraction process of air separation
equipment, and improves it by combining it with the production practice of coal chemical enterprises.

Keywords: air separation equipment; extraction of lean krypton xenon; logical control
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Water Injection and Coking Prevention Renovation of Cracking Gas Compressor

GOU Lantian
Olefin Second Branch of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: At the same time as the cracking gas compressor is started, the original injection diesel engine technology is also put into
use. The present invention is a method of using carbon six carbon nine aromatic compounds from petroleum hydrogenation equipment
as raw materials, adopting multiple oil injection points and uniform spraying. However, it has a high demand for the quality of
lubricating oil, and during use, a lot of fuel will be sucked into the compressor for recirculation, resulting in fuel waste. At the same
time, the injected diesel can only wet the flow channels around the compressor blades, avoiding adhesion to the blades and separators,
but the outlet temperature of the compressor is still high. In addition, due to the short operating time of the hydrogenation reactor, it
cannot operate stably and steadily for a long time. Therefore, based on the actual situation of Guodian Ningxia Coal Liquefaction
Company, this paper provides a brief overview of the pyrolysis gasification furnace device and a detailed analysis of the causes of
coking, and based on this, conduct a strategic analysis.

Keywords: water injection; cracking gas; compressor
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Operation, Maintenance, and Repair of the Alkali Washing Tower of Ethylene Plant

YU Zhiwang
Cracking Workshop of Guoneng Ningxia Coal Industry Olefin Second Branch, Yinchuan, Ningxia, 750000, China

Abstract: The alkali washing tower of ethylene plant is an important production equipment for chemical enterprises. The performance
of the alkali washing tower of ethylene plant is directly related to the quality and efficiency of chemical production. In the long-term
use of ethylene plants, problems such as increased pressure difference and accumulation of carbon dioxide or carbon monoxide at the
top of the tower often occur, which is not conducive to maintaining good reliability and safety of the ethylene plant. Chemical
enterprise personnel should take necessary maintenance and repair measures for it. Based on this, this article focuses on exploring the
key points of operation, maintenance, and repair of the alkali washing tower in the ethylene plant, in order to achieve the goal of
saving chemical production resources and improving the operational efficiency of the plant.

Keywords: alkali washing tower of ethylene plant; operation and maintenance; repair
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XHERFRIRED: A

Coking and Its Inhibition Technique in Ethylene Cracking Furnace
MA Xiumin
Olefin Second Branch of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: The coking problem in ethylene cracking furnaces seriously affects the safe and stable operation of the equipment. This
study delves into the causes of coking, including the coking effects of sulfur and chlorine elements, as well as factors such as
temperature and medium composition. Through the analysis of coking phenomena and case studies, the composition of coking
products and corresponding strategies have been clarified. Proposed prevention and control measures such as process improvement,
equipment material upgrade, and addition of corrosion inhibitors. This provides theoretical basis and practical guidance for solving the
coking problem of the system, which is of great significance for ensuring the safe and stable operation of the device.

Keywords: ethylene cracking furnace; coking; inhibition technique
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The Application of Digital Technology in Power Engineering Design

QIU Chunhua
Wencheng County Power Supply Company of State Grid Zhejiang Electric Power Co., Ltd., Wenzhou, Zhejiang, 325300, China

Abstract: Power engineering design is a key link in energy system construction, directly determining the quality and cost of the
project. With the increasing complexity of the power system, traditional design methods are no longer able to meet the requirements of
modern engineering. The introduction of digital technology, especially BIM and cloud platforms, provides more efficient data
management capabilities and real-time collaboration methods, significantly optimizing the design process. However, the difficulty of
technology integration and the prominent issue of data security still limit the widespread application of digital technology in power
engineering design. In depth research on the effective application of digital technology in power engineering design and the challenges
it faces has become a key issue in promoting the modernization of power engineering.

Keywords: digital technology; power engineering design; application
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Discussion on the Key Points of Quality Risk Prevention in Electric Power Civil Engineering

WANG Xiaoping
Shenzhen Power Transmission and Transformation Engineering Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract: The construction characteristics of power civil engineering are quite obvious, with high investment, complex technology,
long cycle, and relatively high risks. In order to ensure that the entire project quality can meet the actual requirements of construction,
it is necessary to analyze and understand the key points of prevention in all aspects of risks, and take corresponding measures for
management. Based on this, this article mainly discusses the key prevention strategies for quality risks in power civil engineering.
Keywords: electric power civil engineering; engineering quality; risk prevention; key points of prevention
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Discussion on Analysis of the Effects of Different Soil Contents in Limestone Slag on Plant Growth

XUE Liang, WU Jintao, GAO Qiaofeng, WAN Zixiong, SHANG Zhaoyang
Hebei Geology and Mineral Construction Engineering Group Co., Ltd., Shijiazhuang, Hebei, 050081, China

Abstract: Limestone slag is a key focus in the ecological restoration process of mines. Most limestone slag has large pores, poor water
retention, low soil content, and poor soil fertility, making it difficult to naturally recover. The main methods for treating limestone slag
include engineering treatment to eliminate disasters, covering soil for greening, and land consolidation. The construction of soil cover
greening is simple and effective, but it requires a large amount of soil source, especially in the early stage of surface soil cover
greening where soil erosion is severe. Mixing a certain amount of soil into slag for improvement to achieve the function of covering
soil and greening. Mastering the water and soil retention properties of slag under different ratios, and understanding the growth
patterns of plants, provides technical support for limestone slag greening, land leveling, and slag improvement; Improve the greening

technology capability and expand the application of limestone mine slag; Realize rapid greening.
Keywords: limestone slag; soil content; improving soil; plant cultivation; growth monitoring; realize greening
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