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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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XERFRIRED: A

Analysis of Key Points in Anti-leakage Construction Technology for Building Construction Projects

LI Sirui
Handan Urban Investment Real Estate Development Co., Ltd., Handan, Hebei, 056000, China

Abstract: The problem of leakage has always been a thorny issue in the construction of housing projects, with problems occurring in
areas such as basement floors, roofs, exterior walls, and bathrooms. To control leakage, the construction unit needs to continue to
innovate and summarize previous experience. From the beginning of waterproof design, planning should be done, and every link from
construction to material management to quality inspection must be strictly controlled. Only by establishing scientific and standardized
operating procedures can leakage be truly prevented, ensuring the quality of building construction and the reliability of subsequent use.
Keywords: building construction engineering; anti-leakage construction technology; technical key points; technical analysis
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Optimization of Connection Design and Seismic Performance Research for Prefabricated
Concrete Structures

LI Yuexiao
Zhongtu Dadi International Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Prefabricated concrete structures have gained widespread attention in China's modernization process due to their high
degree of industrialization, short construction period, and high resource utilization efficiency. However, as a key load-bearing link in
prefabricated structures, the connecting parts have complex mechanical behavior and diverse failure modes, which can easily become
weak points in the structure, thereby affecting the overall load-bearing performance and seismic resistance. Research has shown that
optimizing the performance of prefabricated concrete connection nodes is the core of improving structural integrity and seismic
reliability. Starting from the types of connections and mechanical mechanisms, this article systematically analyzes the material
properties, geometric structures, and force path factors that affect node performance, and explores in depth the optimization of
connection design and strategies for improving seismic performance. On this basis, further research is conducted on the impact
mechanism of construction quality on connection reliability, and measures for quality control throughout the entire process are
proposed. The research results indicate that the overall performance and seismic toughness of prefabricated concrete structures can be
significantly improved through structural optimization, material improvement, performance-based design, and construction quality
enhancement. The purpose of this article is to provide technical reference and theoretical support for the engineering application and
specification improvement of prefabricated concrete structures.

Keywords: prefabricated concrete structure; connection design; seismic performance of nodes; ductility; structural optimization
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Digital Twin Technology Empowers Innovation Throughout the Entire Architectural Design Process

ZHAO Jing
Hebei Huining Standard Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous advancement of digital transformation in the construction industry, digital twin technology, as a
cutting-edge technical system integrating physical entities, digital models, sensor data, and intelligent analysis, has gradually played a
pivotal role in the lifecycle management of buildings. Traditional architectural design processes still face limitations in data integration,
information feedback, outcome visualization, and collaborative efficiency. Digital twin technology, leveraging real-time data-driven
approaches, multi-source information fusion, and dynamic simulation capabilities, offers new pathways for innovation throughout the
entire architectural design process. This paper begins with the connotation and characteristics of digital twin technology, analyzing its
empowerment mechanisms in the design, construction, and operation phases. It systematically reviews key application methods such
as data model construction, information interaction mechanisms, performance simulation analysis, and collaborative design
optimization across the entire architectural design process. The study further explores the innovative value of digital twin technology
in risk prediction, energy consumption analysis, environmental simulation, and structural optimization, while proposing future
directions for digital innovation in architectural design based on industry trends. Research findings indicate that digital twin
technology not only enhances the scientific rigor and precision of architectural design but also promotes refined lifecycle management,
providing critical support for quality improvement and sustainable development in the construction industry. This study offers
theoretical foundations and methodological references for the digital transformation of architectural design.

Keywords: digital twin; architectural design; whole-process management; intelligent analysis; building digitization

e FEHEA. NS TREEHIHMEARAR, iy

W HEAY B B AL RELE B AT AN g, 7 AEHES B AT N FR S BT AW A, SC Tt

SRR R IETE 2 IR BEAR 3 , 4 45 7 70 et 5 o 1 it T 5188 1) Al R BB « O T @ N g s AT b 1 K

HEA EAC N A58 W LKA BRI T A, 5 E8R ok, ALENEIR . HOR S SEEE L T H RS e

AT R K, FEHRA S A2, MDA A FOR RS S A B A FEAH A FA AL, LHES)
RERERT RS S ERIE R, EH ST, Herds FARA T

HEEAR B N R ST TR AL T AT LS Sy 2 B AR 1 HFFERARECEMENANE

T IR S B A LR B AT B, S R 11 HFFERRRRER SRR R

BN SR, TS SA AL, A8 BT R A B A AR B IR T Gl AR O TR I
075 1) o TR R AR A B AT IR A, MR e L NS IS R RIS AT (B Sk, S B

R RA BRSO T TR SR . (o —MRs ST IR SEI WU . RS, B R RUALE

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@" VISER

B FON B R SR W AR O SE
I R G0 5 8 e T AR A 1 B 2R A AR G DL Rk P
RN, DAL RS Sei Bl vkl , S5 a N TR R
SRS R SRS TIN5 0 M o HOGBRRPAE 485 S
PE BASTE ATHL S B RE DT RE ST, I SUAEHS L R AU
HEE AT AT AL R . PEREVEAl 55 AR TR o

1.2 HrFE AR PXENS

B R AERORAE @SB BORT SEBLE WAL | St 4k
SRR, K—, Br Pt AAmAREREE
JRAETT, RERSEEG A, L. RERE. MEEZIEGERE,
e B S A T, B s TIRE,
BOUHE AR WS B AR, X RERE. JEdh B
SRHLEBATIRE s K=, By 2RE 2 ki
BT, %2507 KL R D BRI =, A %ok st
RER L. SEGROHEML, By 2r B B2 R 7 ik
THArSEPE S SRR A

1.3 BRTUIHFAERERTHEAETR

FEHUT AL IE AL T IS B 1 B BEAL R Je (R S B R B
fe gt tHRE Xk DL A2 R 2% SR H RS A0 AL 25K - 4
TR BRI AT ST B B R A RERE
THE SIS AT T 3 e R - B R AR R AU RE A5 S
BT REIE NI, W] s B R S Sl ST
FER T R 5 AR KIS E TR K R . B, AT
BT, SIABF AL HR OOV ST AT 58
G EE IR,

2 BFFERARERITLTI RN A

2.1 ETHFFEMERNERES SRR RIT

B ERERAR SR, SRR 4t
BOWAATE . RRFETINGE . Br R R mE M g —
M1 6, R RE BB PR e B, W%
W Z IS BRI SEELEOE IRl BT s 3. et
T AR ST 0 X SR BEHEAT VEAl, G ISR A
S5 SN FLAEN, TR B SR T 5 T 75 2O S BRI
o Beoh, MR RERSFF ST, ERTHILIE AR
IR SEh AR R, Rk NS HH msh S

2.2 HrFE Rt ERil S A EML

By 2R BOR SR B B AT & e AT REAE 2
B AIABERL . SEIBE T TS, v
PERE VAL PR AURL 2 K e o A AR SR T 2% A XK
AR RS HEEREAT N5, (B AT A LI
e, Bilhn, AR A AT Ll R GE B, il
AL T B 8 0 A T R R B S S« 1 REAR AL AN RE SR T i
FTTIHER L, R REF XA 5 AT BAL BB
T EF AL v it 75 %

2.3 ZEAMBEILITHHIREE SR

BT KA B, B3, SEZ AL,

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

F Gt BRI 77 2 RSO A 38, R H 5 K AR R
MR TR ARREHE S TR —IMETE, &%
b A BAFE [R]— A5 8 o A, 3@ v A4k 2R G R 5 AN [F)
TV BT . B, SRR B R R LA
B AR R R SE AR, 8 T A BT B
MR 5IR T PhRINLEI A RIS T T B30, nlf
BRAE R R R T

3 WFTERAREZRNE LM R MMERIT

3.1 e L F2AEH 5 K FF AR

TET L] B, e 28 A BoR v Tt LR S5 L
FRUERE, Mt T IR &3 A nT LA RLE
PRI WL A1 B S TP, $ERTinig e s %
A AU o A, Y S T T B A e AU R X
W, N G AT KRR T SR T s . hAh,
JE I S HOHE W R R T A i A (E B, H SRR
Xf, KB RBUmZE, SCELL ]S i R s S

3.2 IR REEESIIAAEMRMK

AU T3 S KB IR B, 555 30 71 MU %
MRS o B 22 AR R BB SEIT 20 M it T i £5de,
BRI AR AR . B, AT RN R A, A
TR MR T J s P AR it 1308 i 1 B ML 152 2% 13
J7 %5 T IE A AR I B T B RE IR 2 o ZE R T
Bfyjite T/ 3N 5% DA B s 4D 200 23 AR B ARG ) % Y09 R T
PRV, Nt TR B RS a0 B R S 4%

3.3 i LREMNS sh7S R IRHH

A G it 15 R 2 AN AR Y, B SRR AR
B2 0 2 o B0 28 A AR AT 38 5 A AL 2% S IR 45 4
T TR LR . TR S SR SR R,
EH IS TS IO T R S B R
TG BT SHLT, 2 H I 22 D0 ] B B 8 e T3 e
B BALHA ZAETE Tl TR, iR TR, (REE
et

4 BFEERARERFNIEEMBRARERNH

4.1 BRBITRASHEMENSEEEE

HEABNEHE, RS RESaRmEERE. &
AR BB . BUrar A BoR AT Ry s
VERG, Wi RIS S AR R R A h 2,
S TN RREREIE I T AT IR L RGE0T E 3R
SEE, SRR R ENSAARIERRSE, R
YA SR o BT 2R A R A B =X AT R v A R R,
KB Ha, TR G .

4.2 BERENITETRERBEASHMAL

S TSR, 25 ) 5 IR R SR E R,
REFESE M A, A5 4 21 7 SAE AR A LA S 2R 40 )2 1 ) 25
G5 EIRE . EEECT AR, "% 2R R REAL
P AT S R A R, CE BT b A A AR RIS AT



6" VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

RE, SRS BB B - 3 I S AT AL
N GRS S WA B AT RHMIE R 2R 6 0 W7, R h S
PRI AT RN, G REVR T 5 SR sRASIL AT o X
M R GE T REAT AT R S VP0G, A1 B T R BB LEIR
IR, AR BRI ) SR MG o REAE M AT IR TE RRELIE AT
RERE AP AN SR A AT B A ST, (T RE DT S e S B
MBS M T R AT

4.3 WEMNIELHR S SE HEHEE

VR HEY R IIZ B SO A B EOR L, A UK
T EEERERISAT MRENE 52T SN R A
AJ5, R EE SR BB TR, TR SR R

G BB TR, IR M S YR RS SR ISR

S XHRENZHL RERRRA SIS AT IR (S BT ER &0
B, BRGERENS AT AE AR, 0 A e A R ik B R 4T
PERTTIA], I HEET X PR RO Y 18T, PR R LR
W TR AR A RROT R o A A RN, A BT
PP AN FZAT 00N VR RE SR, FU e 6 o FH 4 FR
Y TR

5 HFFERAENETZIT I IZEIFAIR
K70

51 HFFESATBRNRERSHEE

FEARRBIR BT LB, B P AERORE 5 N TR 6
TR N R A 95 &R HESh B 7 S 206 3 T A 4
o IR B AR o ARFT R B SE X KR i S s AT BT 70
B, B AR AR RENS ST S 10 E S S AL, 9Bt
THRSRIR RS . N TR eSS 55 RA L. S0
TR RS G5 R AR R AL, WT A AL D) RES VS EER N
T, et R SRR S B . SRR L 3] TR
P s H Bl AT 2, PR RIS R A RERE L 45
P RE 5 23 18456 T PR AR, oot H 4R LR S5
ELRA T A o 07 2R AR AR IR — I R TR AMOUR SR A5 B A
s ta, BIBPEAN R & T 5 R I R BE R S
Bt SR BE 7 5 B AR I AN e 3, T AR AR O
B HA R s TR, SRR AL R
HE5 AR LT R

5.2 HFFEFAMRELSFRILER

B R RO R U 2 N AT S — M
ST AR HE IR R I S 4% . BRI Se BT B A L Bt
Fik Iy A AE S ST R A BT ARAIEAS ]
BB ANF R R SR — Bk S R BEiE DS
EHARHERITEE , TR RGO A, $2THE B
TR, N2 T E W FEBATONERM. mRAK, 7
T B W BRI AT R IEE R R R, S

E R M ER AT SR G S IR I SR AR G S BRI T 4

10

fEdih i LB E M B IBEER LRSS 5B S 8
g —HIEINLEARE, B1H 2 577 e AE R — B s
FHRELAE, e RER S EEE%. @MUt
THFEA RGN M SR e, WONEAR S
BUE R, MBS TR ) B = KPR R

5.3 £UEHFHERMITLARSE

B AR BOR IRAL LA (A8 2 SRAT g P 4 M
T GumE A B, T8 1A DA A0 1 A i FR AL
AR W RS B YR RS KL
WM FBAANE &, Wit il T 588 S BiE EE
PARREEAL I8 53, Y BB A TR A BLEE K . TEIX
—RRT, W R AR SRR T TS, LR
PR ST R v SR ER AR A 2 T, D fE SRR S AR A
WG EFHRNEA G, BATHIR RS R B TPl e
SUMEREAAL, SRR S DI REIEIC . Sl FEsr e
AT T 0 H HE FURRC E R, GRSl
PR RA S IREE AR IE NI BE 7)o LABCFE AR S
S, A ST ERCR . R S TR R R K
S LIRSS, SEI R R R L R S A

6 it

B2 AR N A oS e R ok TR
I FEBRAR, A A S v P B AR R I S I S R U B
SEERE), PSR SER R RS RS BT,
MIEF PRI RF S S S . TERTB B, B3Rl
BT RE 205 S, PR ESRMER TN 5 7 R ik, (2
A S SRS 2 T A s F, sk
RY5REMES . 10 LI B, RIEEARA 34T i FEAS
SRR, TIERRT R E AR, At T,
Ikt AR AT A AR . RSB, 7
AR I X RERE . WARIBAT S B S HI RS T, Ak
AL S R S E RSO, IR BRI AT R .
BE N TR BE T E SN BAR AT ok, Heds
AV AE AT Ml b R B 0 L SRR HES AR R
SRR Bt . RS HEIL 5 TR T 1 AN Wi 3

(5% 3]

XA ETFHFFERAERRARITEEE PN
A 58 [3]. 22 50 B ,2021,37(4):42-47.
RIGHE Kk BFUHEAERETRFFERANERE
B M B[] 2 S 3 AT & ,2022,49(6):15-20.
BIZEMRE HFFEAERAL &G FHEE T8
Bt 52 [J]. 46 T4 & ,2020,49(10):98-102.
A BEE (198412, &, Wik, Blkk: 7
hEATEFi, ARIREA: TETFEAFERITHE
R o

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@" VISER

RER S HUESER O T & 5 SR 5
i
£ kA B RS ARG, FTA BFE 050000

[ SB35 4F A S S M fe B30 A B A6 T A 31 R A9 RSB XK ML %, ©R A AR M TAARN E ZH LT @,
WA EAE RS LA R AW, ikt 7 kOB R MR EEATHRLE R, RESEIRILTILAZY RAL
HMAFEAR R EREAIND. LV ETEALML KRR G L A, NESEPROHAIZH L, FAREAZLTE L
BT A5 A TR RS, T AR, SRR NES T SOEMHIRF RBPR A% ARE
BTG @, LEMH RS EEMERHSR . S BT, oG B BRI TN F 692 A4 5, 45 H 3 & PR
A RACEN G 5 R BB A S TN Hhe FREY, MERATRELERGEMKR, 25 REMHALIIE S
RET S A R AR A FBERAE A MBS AR . BRI AR T AT AR B B RIE, RARRBPRIANE S
BRI e AR I KB AL S A T A AL E L.
[LGIRE B0, A, BB ShmiE: WSk
DOI: 10.33142/ect.v3i12.18627 HESHES: TU375.4 ERFRIRED: A
Discussion on Research on the Design Method and Numerical Simulation of Building Structure
Resistance to Continuous Collapse

WANG Jiang
Zhongtu Dadi International Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Continuous collapse, as a large-scale chain failure phenomenon that may be caused by the failure of local components in
building structures, has become an important research direction in the field of modern structural engineering. With the increasing
height and complexity of buildings, traditional design methods are no longer able to meet the safety requirements under extreme
disasters. The concept of anti continuous collapse design has gradually become an important component of the structural specification
system. Based on the complexity of the stress system of building structures, starting from the formation mechanism of continuous
collapse, this article systematically sorts out the theoretical frameworks of indirect design method, direct design method, and
performance-based design, and explores anti collapse strategies such as improving the toughness of key components, constructing
multi-path force transmission systems, and strengthening node ductility. In terms of numerical simulation, the article analyzes the
application characteristics of finite element method in component removal, dynamic response analysis, and full life cycle collapse risk
prediction, and points out the influence of nonlinear material models, failure criteria, and multi-scale simulation techniques on
prediction accuracy. Research has shown that constructing a structural system with redundancy and ductility, improving the energy
dissipation capacity of key components, and perfecting the detailed structure of node connections are the core paths to enhance the
ability to resist collapse; Numerical simulation technology can provide quantitative basis for design optimization and is an important
research direction for future anti collapse engineering. The research results have positive significance for improving the safety and
reliability of building structures in China.

Keywords: continuous collapse; key components; numerical simulation; structural toughness; component removal method
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Research on the Technical Scheme and Practice of Updating and Renovation of Old Urban Gas
Equipment and Facilities

ZHANG Junfeng
CNOOC Fujian New Energy Co., Ltd., Xiamen, Fujian, 361008, China

Abstract: In recent years, while the process of urbanization has been deepening, the problems exposed by old gas equipment and
facilities have gradually increased, often resulting in the problem of "operating with problems". It is necessary to strengthen the
updating and transformation of equipment, pay attention to the use of new technologies, equipment, and materials, eliminate safety
hazards from the source, and ensure the overall improvement of gas industry management and safety level. In view of this, this article
mainly takes the safety renovation of old urban gas equipment as the starting point, focuses on the direction of safety and green
development, and conducts in-depth research on the technical solutions and practices of safety renovation of old urban gas equipment

from multiple perspectives, in order to achieve sustainable and healthy development of the gas industry.
Keywords: old gas equipment; renewal and renovation; technical solution
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Analysis of Differences and Control Measures between Construction Budget and Final

Settlement of Municipal Engineering Projects
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Abstract: Investment control runs through the entire process of municipal engineering project management and is a key focus of cost
control. The manifestation of total project investment varies at different stages, but its basic logic is reflected in "estimating and
controlling the budget, controlling the budget through the budget, and forming a final settlement through settlement". The two nodes of
cost control are construction preliminary budget and completion settlement. The former is the pre forecasting of project cost control,
while the latter is the post accounting of cost control. The difference between the two is reflected in the process of project design from
blueprint to construction, and the cost will change due to factors such as design deepening and market fluctuations. Therefore, it is
necessary to conduct a thorough analysis of the differences between the construction budget and completion settlement of municipal
engineering projects, and to form a reliable control system to provide reliable support for cost control of municipal engineering projects.

Keywords: municipal engineering; preliminary budget; completion settlement; differential analysis; control measures
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Deep Integration Practice of Modern Information Technology and Construction Project Management
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Abstract: With the continuous development of the construction industry, the scale of engineering projects is gradually expanding.
Traditional management models are facing many challenges in terms of efficiency, accuracy, and collaboration. The application of
modern information technology has brought new solutions to construction project management. With data-driven decision-making,
intelligent construction management, and full lifecycle monitoring, scientific, refined, and transparent engineering management have
been achieved. Based on the practice of construction project management, this article deeply analyzes the role and advantages of
modern information technology in project management, studies digital integration strategies, summarizes the practical achievements

and benefits of deep integration, and provides reference for the optimization and innovation of engineering management models.
Keywords: modern information technology; architectural engineering; project management
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Application and Effectiveness Analysis of BIM Technology in the Whole Process Management
of HVAC Engineering Construction

LIU He
Hebei Dubang Petrochemical Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the accelerating process of informatization and intelligence in the construction industry, HVAC engineering, as an
important component of building electromechanical systems, directly affects the comfort, safety, and energy efficiency of building use
in terms of construction quality. Traditional HVAC construction has certain shortcomings in coordination, accuracy, and
multi-disciplinary collaborative management, resulting in frequent construction conflicts, high rework rates, and significant resource
waste. In recent years, the application of Building Information Modeling (BIM) technology in HVAC engineering has gradually
deepened, which can achieve management optimization of the entire construction process through advantages such as 3D visualization,
parametric design, information integration, and multi-disciplinary collaboration. Based on the analysis of the characteristics of BIM
technology, this article systematically elaborates on its specific application scenarios and management value in HVAC engineering
from the perspective of construction preparation, construction implementation, and completion operation and maintenance, and
comprehensively analyzes the actual application effects. Research has shown that BIM can significantly improve the collision
detection efficiency, equipment layout rationality, and schedule management level of HVAC engineering, effectively reduce
construction costs, improve project quality, and provide technical support for establishing a more scientific full process management
system for HVAC engineering. Finally, the article proposes future development suggestions from the aspects of technological
deepening, team capacity building, and industry standard improvement, in order to promote the deep application of BIM technology in
HVAC engineering.

Keywords: BIM technology; HVAC engineering; whole process management; construction collaboration; visual design
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Research on Safety Management Path for Maintenance and Repair Operations of
Long-distance Pipeline

JIN Tianbao, SUN Chao, WANG He
Hunan Company PipeChina Group, Changsha, Hunan, 410000, China

Abstract: Chinese long-distance pipelines are in a period of rapid development, and some of the pipelines in service are experiencing
severe aging, which increases the incidence of pipeline accidents. After a pipeline accident occurs, it can cause highly hazardous
accidents such as oil and gas leaks, fires, explosions, and pose a serious threat to people's lives and property. Based on this, we will
quickly respond to maintenance and repair work for long-distance pipeline accidents. However, in the actual process of carrying out
maintenance and repair operations, there are deficiencies in the safety management of maintenance and repair operations, resulting in
poor operability of emergency plans, leading to safety accidents during repair operations and increasing the difficulty of implementing
repair operations. This article mainly focuses on the systematic improvement of safety management in current maintenance and repair

operations, and strengthens the guarantee of safe operations.

Keywords: long-distance pipelines; maintenance and repair operations; safety management; path
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Study on In-situ Stabilization Construction Technology and Engineering Performance of Soft
Subgrade — A Case Study of Qianhu Expressway Project in Wuxi

CHEN Lei %, YU Liang *, XIA Tao 2, LIU Wenhua *"
1. Wuxi City Urban Key Construction Projects Management Center, Wuxi, Jiangsu, 214000, China
2. Leistung (Jiangsu) High-tech Development Co., Ltd., Wuxi, Jiangsu, 214000, China
3. School of Fiber Engineering and Equipment Technology, Jiangnan University, Wuxi, Jiangsu, 214000, China

Abstract: Soft soil foundations are widely distributed in the Yangtze River Delta region, posing significant challenges to urban road
construction due to their high water content, low bearing capacity and large compressibility. Conventional ground improvement
methods often suffer from long construction periods, high costs and considerable environmental disturbance. In-situ stabilization
technology, which improves soil properties by mechanically mixing stabilizing agents with in-place soil, has attracted increasing
attention owing to its efficiency and environmental benefits. Based on the western extension project of Qianhu Expressway in Wuxi,
this study systematically investigates the mix proportion design, construction process and engineering performance of in-situ stabilized
soft subgrade. Laboratory tests were conducted to determine the optimal dosage of the stabilizing agent, followed by full-scale field
application using powerful mixing equipment. The performance of the treated subgrade was evaluated through unconfined
compressive strength tests, deflection measurements and plate load tests. The results indicate that when the water content is
approximately 60% and the stabilizer dosage is 8% by mass of wet soil, the 7-day unconfined compressive strength of the stabilized
soil meets the design requirement specified for 28 days, demonstrating excellent early strength development. Field test results further
confirm that the treated subgrade exhibits low deflection, high bearing capacity and uniform deformation. The study demonstrates that
in-situ stabilization is an effective and reliable technique for soft subgrade treatment in urban road engineering, providing valuable
reference for similar projects.

Keywords: soft subgrade; in-situ stabilization; construction technology; engineering performance; road engineering
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Research on Selection and Adaptability Evaluation of New Dual Mode Shield Tunneling in
Karst Strata

SHI Hongwei
CCCC First Highway Engineering Group Co., Ltd., Beijing, 100024, China

Abstract: This article takes the tunnel engineering in rich water karst strata as the research object, and focuses on the characteristics of
limestone strata with karst caves, soil caves, complex and variable geological conditions, and high construction risks. It conducts
research on the selection and adaptability evaluation of a new dual-mode shield tunneling machine. Based on excavation construction
data, the variation patterns of key excavation parameters such as pressure, thrust, and torque in shield soil chambers under different
rock mass grades of 11-VI were analyzed; Studied the method of controlling the attitude of shield tunneling by adjusting the pressure
and stroke distribution of the propulsion cylinder, as well as the hinge angle, for small radius curved sections; Conduct adaptability
evaluation from the aspects of excavation parameter matching, attitude control, surface subsidence control, and tool wear control. The
results show that the new dual mode shield can adapt to the complex geological conditions of high water rich limestone karst strata,
effectively solve the problems of gushing, pipe plugging, and settlement control of the traditional single mode shield, and provide a
reference for the construction of tunnels in similar water rich karst strata.

Keywords: rich water karst strata; new dual-mode shield tunneling machine; rock classification; excavation parameters; shield tunnel
attitude control; adaptability analysis
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Abstract: With the rapid development of Chinese construction industry, higher requirements have been put forward for construction
technology and construction site management. Construction enterprises need to combine engineering construction requirements, adopt
advanced construction techniques, and do a good job in site management to eliminate quality and safety hazards, improve construction
quality and efficiency. In the actual implementation of construction projects, it is necessary to make reasonable use of new era
construction technologies, including BIM technology, prefabricated buildings, intelligent construction, and green energy-saving
construction. It is also necessary to optimize on-site management, innovate management concepts in a timely manner, establish a
refined management system, build a solid safety line for construction, increase quality management efforts, accelerate the pace of
information construction, improve the level of construction site management, achieve the construction goals of construction projects,

and ensure the long-term stable development of Chinese construction industry.
Keywords: construction engineering; construction technology; construction site; management strategies

HH

TEFTNT A, N T ORUEZR I TAEME TR, AL
InsEE THARE, R E R TIE, RN T
DLIA S T R 2R, 7R ARl PRV BN 5, 4T 4
LR T KT, Kk, Bln N 525N 2580
MTHEAR, e IE TS E R, IRedH TS
KF

1 BT ERR A TR ARSI R

1.1 EFHEEES, MIEAsIMStHaRESE

it T ARl (RS EEN 0 75 B B B A AR A i, R4 e
TG AR PR v B G R, AR AR AR B R R R
SRELVNG TR N IR LN P 57/ E 5 N TR = B 7 S
LRI L e 1. filhn, BT RLR A R i TR,
W EFR, HAE 3R E 5 TARAT L T A K R ) —
%I, AT RALE L) 58 B SR A PR A v A Tl
AOFRRERE L A BEAREE, JEAES 23037 o A B A [
P, MBESARTZAMALR. SEENGH TR

40

AR LG, 3@ I iz A 2R R AT DA I 3% e T JE HAAS B 45,
FRAE A R I T Y. WS 5 Y DL K A i L SE )
R, 58 A TE SR A L L) T4,
AT AG — IS B, A TARGE M EAR B, I
{EIL I N 1 A TH FEAR B9800, A 28 A4k (1) FH T
]S B . R ARTTUAHT 2K TR E Y,
AFEREE S . 5P U RETS, FR% a5
AT R, R @A LR — R E R TR,
T IRTHEFUE LR E R, B3 B FC 48 I B
HESR, WIEIEERE T, AR U O ERE,
Fols DU AL e DA 5, R AL, e
B BReMEAE S, LSRN TR H i
WEBR. FR, fEHEAREHEEARMNERERSSER,
AR UCRIE L. 8157, FTREEE, B
o its T 85 N5, 5o SR # T4 i 81 EE = AR IR 2 A,
HERERSS5MEAREERE, =R THARE
Bk,

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@ VISER

1 EERELEFEITER

1.2 MsEAA AR, FTEESE. TAUKAE
b ElUN

MEARE B FERT, FIREE AN AR, Bt
it T AL NS N A PR B, 373 — LR A R &Y
PR LIBN « 9 7 SEBLE B b, it Alb B fiir A4 51
HBETAR, BERIE ST REAS R U AR AN A, A
TR, e L. BIM HARR AR e =0t L
ST, AT AR A B TR kb B DR ATEAFT LURS T
5 BLHAT AT AR T B o [, Aalk R 53 T3 57k
Oy R BRI A, FE IR 2 AR SR ) s BT, A PRmT DA
BRI A L XTI TH ARG AN, MR
oy B RO N EER RN, IS EIZ A RAER,
SR A IBCRE ST, SE5R N A E S EORRES ). X
TR TN O, 4G L2 B 1 B T e Se i %
WEEZ, AT RN 88 15 213 . e8I L
TEIFREMIFII , MR SRS T 6 REUEG 7> 5 L
FORB 8577 20, Al A B ANRHIT T e 1]
ISR AEAZ, (et At e, Bl 53 T4 St
BORME AL, ERBIAE AR5 . Rtk st
Al WA 53 T S AN A AL, DI SRR T
ML EARNGL, FHRBEAR QR KA, 2 03 TAE TR
BHFE . T LR EAR BT E 5 T L 5% DT,
8273 53] AR R AT D 5 1 J2 TR SR 2Rl » I N B2 551
R RAR R R INNBOARE B S LK B BR S5 FA » A
BN 5 TR R SR, B G AR,
A 5 G RIHARE I T AR 2 h .

1.3 RUERLEA, WEEFL. SR ERE
L

FERES TR T, N BIM SR IHE FINHT,
I BB AR, A8 AT R R T B AR AR A 5 00

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

BRSGE, ff BIM SORATCLERIAR S g, TR, 7
SR AL o B 96 S S 3 5 A5 2 78 70 B o 7 22 57 BIM
B, AT DA R 5 30 B v, A EAR A R ) LS 2
Pl D s 40 R B TR o 5 BRI 3 AT DU TR T2,
L it 05 AT EILA, B R AT P it T R
T 2 TS B SIS BR B, St 5 A 7 RS v JEE
R R o T A MO sR S T e, SERAE 1k
WERSF&, Bapinis. NLREEE. RBER . P&
BRFIEE, NEGUE THEAMEE ST 6, #HR
A AR B S i LI S R, s,
ARy R B NRULLBTRSE . 0L, AT CLfE B
B ReAf ARl TR e 0 R, IR RE M DS EALAK
RIEGT B SCHESE R AL, A R m] AR AT FRE AR X
B )l SIS TP 6 AT AR B ARSIt SR % i
MR, g BT SRR, (645 B IR 17 A5 2 i ok,
P il RO B . Btz Abh, NS B4
REAL T E by, FE IR REHE L 5 BE R R B o, sy
REDEACHS . T AN . B SITEs B BRI B %
S, AL D B R TR R HERE . AR IR
AT LASEI MR P B s AT IR, RIER IS AT s b 5 %
AR,

El 2 BIM B REE

2 FHETHAE S T OIAE TR 5

2.1 HEREEEML, WELEARREEERR

FERES LA T E P A, e e R
Hi$E, BORHESUE i m i iy “ ER AL BRsE” A RET
e, BRI R N R A E AR, (REZETH T
Medifr e, il RZ s iR, HREERENIT R
AR BRI f1) A o i Aol N i 63 T R 22 A 0R AR
TAE, ffi4 RZeTUER RIS, R R, Ji T
YEAH DL BN 5y PRSI 70 2 0 S5 B A
W AL PR R A E R, A% B R IR T, R S

41



6" VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

REE, IR LR R SHER, 5N 7
PR LAELE T TUER], XN R L ERATUIN LA H, f
EHBMN A TERCEIRR, @E7EE N TTERER. 3
W8 BN DU N 22 A% A, (AR XU B i A5 21
FERGBE . fERS TR T, Rog g e R,
FEA T 22 4 K B A HE A AIG B AR, B R PT PABT 2 K
JRURSE s A4 v 2 ol A e e SR DL SR T4
fif e T 7 A B S, S NP IR . fETE T
Witz TAES, RO @, (8 B it
g P L DA S i s 3 B B A B R, S Ui TG 2
A2 A0S TAE, 2T R, (i B HEa W e
BRI B o BRIEZ Ab, it A R BUSE 1E 1) 22 42 2
FBL I E AR A RIET . H i R g 2 i
Bk, BAEERINSG B RELAIE. AL RIS DKk
NISRI4855 , rBla N G5 8 Ak, ™R A
AT, B BT R T 8, o i B 48 AR AT SN 4l
2, BRI R LR R e i,

2.2 FHREEEARZ, ITERRIREERERER

PRSI TR0 H SEt I A o, TR o A R il fi
JRR R FEe 1 B B, E B2 AL A v T A AL RS Al 4L
ARHEAL R, JFom AR E 12, il RE i, b T
PR GRRE )R 5 BE N G N0 M A It L6k, i
FREER, TR G MR RS B Rt
WWSCRIRE, R AR BT, ORI AR, —
BB EA -GS b . SRR, A RN
Uit TR =8 TAE, JEMmEAR R TR, 4ia T
MR LFMERTLE, Fa r w75, o
S TR EARAE, IR LS E A, i LR
BEWS 70 7> B4R R IR R BER . BN 5 8 AR A 5 LA
MR, Pl & 0E Ty & B R IR,
WFHk. B ZEE T, —HENE Ty A KL
TFEJEEE TR . X T @ TREAER TR, KT,
R HR S5 kWL, KRR BB e AR, A
ek, W OR AT CLE M TR T E . /2R B HoR
ARPRERE, N 2L N GO REBLA 16 & TAE, (it T
T 2R 5 {BUTEARRT & BRI Ah, Al g
SR ARSI, v TR T B N
FERIVHIMA R, ERIEHSRE LT HANTESRR, 2
IR e v A PN B R i T B RS R A LV IE T oA
YA . TEGESUIE TR — FUR I & ), A} A B Y
BT 5, R EECI BRI L, $RAETTAEN, A
e AR G S B 5 R

2.3 HEHEBNEREE, WMaEInERIRRIEH

FEHTIN W1 HUME T I3 B AR v, i) 36 15 S AL AN
BREATT EAR, SIS HEBCTEOR, kg BEE &

42

FRFTRL, 8 TR THUA eI o [FIAG . TARAE DA Bt
WESHbR, @R TR LIS E KPR . i
LAV NS BT 6, SR IE AR A,
BN W5 AR 74 RS, JFEl
Bt PRSI BOT&, B R A DASEIR SRAIHAE R, IFET
X HEAE BRIT B s M o Ak S NI H B3 2K
ST AE BAE, W PR AN Tk e e B AR AL M 4% H A,
il 2% AR XU 7 8 BRARG, SEBLE S AR T H IS5 8 B
HXIUH BAT B AL . SRR, 25 T B T AR
H N A R REBOR AN BE 24 3 5 AT, JEHZE N5 BIM
BORMINLI it T I 4% & B i = 4R, 78 70 Bl it
T3 5 TR ARSI, A8 I AR TR AR R,
6 A IR TR A i T Al N BR IS T & SRR BRI R AR
LRV e L DR IRUR RE ML AR 48 Bt R R R M R
it T I AT % VAR B vy, 20— DRI I RS
Bt TN BN 5 B ia FI T AHLS A BOR , B fRoxs Bz e ot 4
AR, KL 7R B TE o HEA, R A Tt
BEo Brubz b, BlnE BN BN E I B, AR
EFHYIBE M BA, S REIIAMRL . MU A 53 DL R
SRR, 918 T REE 0 Wb R A R B ) 58 A7 5 it
THERE, RIS 0 M REAE TR DL X T RS B 2 v X R
A RAZE AL SE A T LA, EERE AR Rl BRI
LBt s, AN T BN EMRRG 2D, &
it LI PR

2.4 BATHREBRIETR, HEHIHERMmRER

AT FE 3 W [ )RR i A ek A R
TR, AR AR TR T B rh 78 23 51 o 4k il T2
o, KILLREM T g HbR, AR, 5, 1Y
K DL T RESE,  (HE S AT W A IRAR (L K JE
E T REN T B3 BT Yz i, sz A2 i 2 AR,
IFED I E RN F NSk R S04, iR
A DA T e AR, R R e A . BN DN
I T T2 M, SR s B, X b
P CA R, A I G i AT B A R . 5
I, AT BTG KHE, BT S S T N B
B PR TS 7K b J HI TR it N 57 S A3 S SRR 1) 2 S
AR, MR FBRAA R R SFH, 5 RIR IR G
B o 8 LI it T R NS 29 A e R,
et T T A (N AR, (i DRt 7 S5 24
e, A SR RN T R BEFE /KT A5 B BRAR . 7E I I3 A0
AYITE] 7 A3 i S e A R A A I B RO 2R
FFBIGR T o ot Ao lb N SR 5 7K T, WA K R 4
FKEF BN, i TR TR K EAS BIPEAR. BRit
b, TGS T, SR ER bR, JF
FEBZVE Y, B0 B, (REERS 08, JF

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

6” VISER

IRAT e R HETECIR) o 72 B2 N A A i A, A B
B, AE TR LIABE 3,

3 #ERiE

Zi BRIk, FE SR AR L AR i R S B
WE R TR, SENASHE TEORFB, Bl
Wy BT, AR R RNR, P AR
Bk, SRCREIR, RS TR TR B
N2 [P A RE AL AN SR (AL T I AE AR, TR0 R A BE AL BOR
FB, JFEBEATSOMN THE, (RUrRE R TET L
fR AT RS R

(&% 30#k]

[ 2 A A T8 M TI7HAE BATENRRA R[]

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

7= o V] % M 4R 4 ,2025(9):179-181.

15 EAEHAIRAGEIE AR EEZS NI A
1h 3% A ,2025,32(3):443-444.

BIZR X MmEEA T TG REAEENH B RS
[9]. 24 5 #1%,2025,21(16):124-126.

[417k T L. 20 TR T AR EI G T EEKIT[)].
ATH & 12 4,2025,39(8):271-273.

[B1E B, sk kR ER TR IR A RN TR
e B R[] B e E A5 T2 A, 2025,7(3):77-79.
EZEA: PRigMH (1987.7—), B, HlRK: &F
MU TH¥, FrEdl: TARATE, YafHe i
RSB ERIZARALAR, AABRKREA: F R IR,

43



TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

@" VISER

RF7K o AR R SE L B 3535 i TR B 43

JRRERE
P EARFIKEE A+ —TAZBHAH RS, FTé A 450000

RElR R LG A LA &L T LR, IRG SR ZHORE, fAHLERAREILFH LTS R, FFRA AR

R HERAE R BERY . AAKAKE TRGERRE, HERLRE LG BIGETHRAR, EHEKGENSR,

SR TALR AL, LEAE KRB AW AA T A, 4546 TS RELGEFHRTERA L, AHTRAKLITAE

FIRBELGARGRIARGBEARER, §AAKFAKE TG R T L RRELE,

[RBERKAIRE T4, REL; HExk, HARR

DOI: 10.33142/ect.v3i12.18617 hESES: TV543 SCRRARIZAD: A

Application Analysis of Concrete Anti-seepage Wall Construction Technology in Water
Conservancy and Hydropower Engineering

KUANG Wangwang
Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: Concrete anti-seepage walls have the advantages of convenient construction technology and high anti-seepage performance,
which promotes their all-round application in water conservancy and hydropower projects and has outstanding advantages in
improving engineering quality and anti-seepage performance. Clarify the technical characteristics of water conservancy and
hydropower engineering, continuously optimize the construction technology composition of concrete anti-seepage walls, promote the
in-depth application of technology, and strengthen the anti-seepage performance of the project. The article takes a large-scale
comprehensive water conservancy project as an example, combines the characteristics of the project and the types of concrete
anti-seepage wall construction technology, and clarifies the specific application of concrete anti-seepage wall construction technology
in water conservancy and hydropower engineering, aiming to provide reference for the high-quality development of water conservancy
and hydropower engineering.

Keywords: water conservancy and hydropower engineering; concrete; anti-seepage wall; technology application
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Study on the Mechanical Properties and Construction Techniques of Ultra-Early-Strength
Flowable Solidified Soil
— A Case Study of the Tongjiang Avenue Rapid Upgrade Project in Wuxi

GUO Bin, LU Chaoxin *, XIA Tao **
1. Wuxi Dacheng Construction Co., Ltd., Wuxi, Jiangsu, 214000, China
2. Leistung (Jiangsu) High-tech Development Co., Ltd., Wuxi, Jiangsu, 214000, China

Abstract: In order to meet the increasing demands for self-leveling performance, self-compaction ability, and ultra-early bearing
capacity in backfilling works of box culverts and bridge abutments in urban expressway projects, an experimental and engineering
study on ultra-early-strength flowable solidified soil was conducted based on the Tongjiang Avenue Rapid Upgrade Project in Wuxi.
Engineering spoil soil and bored pile slurry were used as raw materials, and the effects of curing agent dosage on flowability and
unconfined compressive strength at early and later ages were systematically investigated. The results indicate that under a slurry water
content of approximately 140%, the curing agent dosage has a limited influence on flowability, and all mixtures satisfy the
requirements of self-leveling and self-compacting construction. When the curing agent dosage reaches about 12%, a significant
improvement in early strength development is observed: a stable structural skeleton forms within 12 h, the 1-day unconfined
compressive strength exceeds 150 kPa, and the 7-day strength reaches more than 1.3 MPa. Based on engineering practice, a mix design
approach incorporating a strength safety factor is proposed, and an optimal dosage range of the curing agent is determined. Large-scale
field application involving nearly 10,000 m3of continuous casting demonstrates that the proposed ultra-early-strength flowable
solidified soil exhibits rapid hardening, stable strength development, and high construction efficiency, providing practical reference for
similar municipal backfilling projects.

Keywords: flowable solidified soil; ultra-early-strength; unconfined compressive strength; mix design; municipal engineering
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Resistance Calculation and Diameter Optimization Design of Chemical Pipeline

WEI Huabing
The Fourth Construction Co., Ltd. of China Electronics System Engineering, Shijiazhuang, Hebei, 050000, China

Abstract: In the chemical production system, the operational efficiency and economy of chemical pipelines have a direct impact on
the overall energy consumption and cost of production. Among them, pipeline resistance is the core factor determining the energy
consumption of fluid transportation, and its optimization control is particularly important, and pipe diameter design is one of the
important links during the optimization period. Based on basic theories, this article systematically analyzes the internal mechanisms
and calculation methods of pipeline resistance, explores the effects of various factors, proposes targeted intervention strategies, and
constructs a pipe diameter optimization model with the goal of minimizing total costs, providing reference guidance for chemical
pipeline design.

Keywords: chemical pipeline; resistance calculation; along the way resistance; local resistance; pipe diameter optimization; minimize

the total cost

515

FEAL T AP0, Pt 2R 2, B iR
Bk E A, HATH A P IS A AN,
WAV AR IE RS RERE 5 vy, o, EERL 2 RE
PR, AREE KRR, S it B %
TRERE, X A R 2R 7 R 5 REVRA F 238 B Lo [N
RS ROMETE B A,  KE R B A =,
NERMRP . AR R, AL TR R G
Hh, WUARTEE RSN ik e 20 e IRE TE I L 0, e
b2 51 R AR s F 3RS 5 TRV R o AR 2 AR A Tk &
gid R, B KR EAR RS B R AN F A
REMPBNI T E, 58P REM A IS HAN € 5. HIE
A5 B ARV ETE I 5k AN, i i 3 P s A
[, MMM REIE T IR . BRI L, Fenle 9E 4
B ALk, BRAER, S O E R,
U AETE L 45 KT RE 2 SRS TE P9 15 70 K, X
RIS AT AR o DR M AU R TE FH 34535k e i L 5 kS
(K1 AT AR REAT L I, Ui iR danis [ 70 22 R RE B 31k
AR S BE AT 4 SR A, TS R A 7 L0 ) T S X A e PR
ik, BB SRR . SO HETHEE ) A

P E

bl

52

B, PHTRA SIZITREFERCA, X LA FEAR AL, HE
B R R R L E K.

2 WIEEMRNHFEENS SR

2.1 EAFERZOHLIE

TEAL T8 T8 22 G0 v T A 3 sl s 3 31 £ L g 6 22
JEFLLF =ANTTH, — R IR R SR A kAR Z AL
A IHEINREE AR, R T IR N B, =
A 5 R T P B AT A BN A P R
SRR 1 0 R, AR AR P 218 B SR AS 1
AFarE, M SFEBINSIL o 76 S2BREb T A 2= 0 A ik
Tk e BE 45 2 2 FEER N PR DR B R AS ZE AL T 51 R I
JR 0 R BB LA BORS PR BRI A P M 7 A 1 Y R R A A

2.2 AR LSRG

AT T 1 S B 7 45 2 R U R B 745K 5 R S B A
ok f, R

he=h, +h, (L

Ho, hefREL TR A%, hbERRIE
FEF IR, he J532R R RS BE 40k

TR PR 45 2R U A 7 S T B R BN, R R
KRR R AR R AR, SEK. B A

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@" VISER

FEPEAR DG, KR B i 3 B0 ), A5 60%~80%.
JHEBRH IR BRI A E . RSN, KR,
7 1) AR B T A A I e AR, 7R A SR N R
EEH s E AT 40%.

3 WIEERNITEAZ

3.1 BERSH SR

B TSR, ERA IR S AL W AR I (R
FEopv B . BIESH (R BK L SRR

&) MRANSH GRE qV. FE w. AR5
Jitk, TS Re FIHT .
HIAEBHTHE A
Re = 20 = v (2)
i mdp

i, u NIRAAEGOE (IS, qV AR (m¥s).

B SRR IR BN, Re<<2000 J9/2 i, Re=4000 it
i, 2000<<Re<<4000 Jyid PR, TFEH IR .
3.2 BIEMEAMKITE
YRR 740 R SO ERAE T e I FE B 1 R B A A
FIA T N FyEZER K, TR A v -2 Bk 20t
S FERH Sk
1 u?

h?:AaE (3

o, A NIRRT R L O A B (mD;
d REENE (M); u RRAEFERE (m/s); g hET
I g, HX 9.81mi/s’,

3.2.1 By Ll T AR 1 250

i (Re<<2000) B, WARS A - FAT s, Z
YT, BRI IRRE D 2B R Grglt
AR FER:

=% (4)

" Re

B ARHEE R ERAA R AR, Bk R S
B REARE R T RHK, DU T H R A A=64/Re AN
-2 AR 2 30, AT HZ IR O IR B 4 2k (1
5

64 1 u? 32ulu
Ao ==t (5)

f_Re.a.Zg_ pgd?

1 LRI A, SR RE R 45 % S itk — 07 R B

3.2.2 i LGN I RERH /T &3

it (Re=4000) =, ARG A2 H & LT
FELIZ AL « AT 2 R IRRSE M, Ry EZE DL ifkiz
B LGB, WA BB L 5 Re R BERTRE
£ e AHOG, TokEBELR A, iRk s BRI E, T
TR A A Rk,

wWHARWT:

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

(D) EEX HIEsemeE . BWEE, &d~0):
5X104<Re<1X105 I}, FHAFHiEHHAR:

0.3164
=2 (6

2 Re>1X105 i}, #EHABHH:2% (Nikuradse) Az
e

_ 1
" (21gRe—-0.8)2 e

(2) HREEX (GEaimit, PIRESE Re %),
A B MRRS (Shifrin) AR

0.25

A=011 G) (®)
(3) TPEHREX (M5 Re. e/d BAHI): FIRFRA
L7 -PR%% (Colebrook-White) Az, i Re Jul/ ",
= TFEAH AR
7= 22t en) @
AR, TIERME, WIRETEE A XA
H A, B IREE RASTRZE <1%.
3.3 BEFEAMKITE
JE ¥R BE 1R i S R A B ) RAOE S MR K
PP, AR R ) R EUE.
3.3.1 fHJ1 &R %%
BH 3 2 B0 0 K5 Jo 358 BH 0 453 2k 3R 7 NI A4 3h R A 435
£, HiEAXN:

hﬁzzg (10)
AR, CATRWRREE A &8, KA T4 R
EREH AT E A W12 i sh A, B SEIGE, H L
EHRAE N RS HELE 1.
£1 ENEHREBEARK

AR JRHPE I REL G
RIRYRE K=/, A2/A1=0) 1.0
RRGGNE Uh—~K, ALA2—0) 05

90° AriEE K 0.75

45° Tk 0.35

=i (D 15

AN G ) 6.0~10.0

i (A 0.17

1k Oiga = 2.0

VERL RERRH A1 R ¢ X R TIE u NEUE A T e
LUHRHERE (— R NE RN E ), BAAKSLI E
N, T R R A T X N AR

3.32 HEKEE

YRR RSO E N Id EE B
WL, HEAXN:

@:A%% (D

K, AR EELERKE (m), Hsee, &
TEHE 1,d ZEE IR 2. R RHA RS FRHESIERE

53



@" VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

BB, A BB TE R it 5
x2 EREHledSEE

AR TR HEKELL 1/
90° FRifELk 30
45° A3k 15
=38 (AR 60
ik (29 300~500
i (AT 10
NIRC NG ICE:W) 50

3.3.3 KR ERBH A4 R
M RGP AL Z ARG RS, SR R ok
N R R A 0, B
=3, Gg (12)
KA, GNE | ANEHREBLREL o AIAFER
. AMEKEERN, BEEELRKEMN, BS5EE
BoK B A SR YRR R S 35K

hy = AR EEL i (13)
d 29

W, 1 B | MEF U EKE.

3.4 EATEAZNIIESIRED

NIRRT, AR (6=0.05mm) %
. CRE AN%E d=01m. K 1=100m, %K

(p=1000kg/m®, u=1.002 X 10-3Pa-s), i & qv=0.01m%s,
T2/ 90° Bk, LAETFIRI.

iz RE u=4qV/ (nd2) ~1.273m/s, FHiLEH
Re~=1.27 X105, JEifiitiEE X,

W 524 Hg b hizz A, A~0.016.

WHFEFE J#5%%: hfa~=0.132m.

JATBEE AR Sk R A 90° Bk (=0.75, #1% (=0.17,
¢ =167, hf{=~0.138m.

BB A% hf=0.27m.,

FLUENT B0 755 fH J4i 2% 0.265m, 5 i S AE AT
w2 1.89%, KHIFHJTHEITERER, Aels e LR K.
RZERT R 77 R B IR R 2 R sh S HUE AL, TRE
ALK VT SR BB B PR R 25

4 K IEEERMLEIT

4.1 BEMUMBERSAREY

4.1.1 HArek%

ERAZ O REEELT AR, BRHSRRS
IBATREFER . M C M=C &+C i&, FRREHHE
%

+
CHIRERA ) WRLHIFERS, B,
€@ = Cp(@) 5+ 0, (@) (14)

Ao, d WA CRAGERD: | BERI%: n
AL A A (s (L)' L) A I R R

(1) BH I C RS EHRIG, LRFRA, 5
B P FOTAROG, WE B KRB IRAT, AR

54

HNER R
Cyu(d) =k-1-dm (15)
KA, k NEERE (BURTMR. L& MH); m
NE R MR (RSB 1.5~2.0); | NEEBK
HEBRSEHUELE.
() FEBATREFES ] C 1B (d) TR IR IR EIE K & (INFE .
RSN FEREFESC L, SRHABRIERSS, Hit 5 A -

_ pgavhs(@P
Celd) ===t (16)

A, h(d)2 BBl ARk (BEER d ZB); P AR
R (TTIKWh); oy AHE R SRR 7y LR
t NEEIZ AT A Ch)s

4.1.2 LIF KA

(D MELNR: ERINE LERTEIER, flqgv=
qV,min, A AV IR 20 5 u=uminC 5 TR , i 0.5~
1.0m/s).

() EFIBFLIR : B 1% A P=pghy(d)<< A Pmax( A
Pmax ik & i KA & 7).

(3) BRAKANR: EETFHEEI R (I
GB/T10297), ABEHUE, IS RFEIE.

(4) ik FRRZAH. FR&|ERAE u<umax CGRE
umax=23m/s, Sk umax=15 25m/s), BiEELR. M K AE
EALIp

4.2 ERMUEBEE

455 BAR B 2R kA, MBI AT

ERINZEAE

minC,,(d) =k-1-d™ - (f;j}i‘l = Z‘;z; (Z);t an
PIF KA
Umin < :;Ld'; < Umax
pghs(d) < APy (18)

d € Dy

A, D s NIRHEB R ES BB A7 hy(d)i% 3.2,
3.3 TP VETHEL, I FUE u=4qVi(zd) 5 R d EE, hy(d)
RES SO L e -

/zf(d) = (,11 + 25) Wq"é—nd)

4.3 AR BRI % g

4.3.1 fENTE

BRI B FREECN d FHELER B EZE
HOPREF R LR, MNTEOGE TR Gad >k 318
). 2RI iR (KESEEELeD B2
FER GEATRRX), BRIk

232
C..(d) = kld™ - CRF + L9WAGav/md)” b, (19)
B 3600717529

A, B4R R B CRE=(1+i)"—1i(1+)". X & 2%
CEKTHRART, 4 dddC =0, AR E1E dop:

d _ ( (8pgapAipt) )m (20)
opt 360077, w2gklmCRF

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

6” VISER

FERTIETH SRR, REMROE AT H R AL E AR B,
WS SRR SR 5 R R A BE d AR ARG I, R R R A,
I3E TR R B B .

4.3.2 HUEEARE

BAERIEE R T/ AR AR, 8 AR
BT, WSS ENES . SN ENEAG:
Je AL 20 SR B A A2 1 &R X [A] [dmin,dmax], %3 45
I HC B R A d1. d2, HEXT R Cl. c2,
Pei R 4 /M R X E], B EEE R X KRN T RvFiR
7& CHHC0.01m), B fUNSRAR B RIEAME . 1% 712k
TR, S AR, EIT R, HE
TH5EMK.

4.3.3 HRAREE

B XS 2L 4 H AR R B AR AL R, AT 38t
FE R R L, A R i R R A B UL &
TR 4Tl RS UBME S NG et
1R 7R BN kI T R AR AN s BEBLAE B4 BT 4R
FlEs LLE o FBIBUE G B B B, (EROC i
EO BT I BRI AN A A SR S A R PR s I R
PEA 5 i8R A 2 IS EIE B RIEARIREL, 18 R e KA
RN AR E AT . R FIER B, (ETF R s, &G K
b A3 W 28R AL 1T

5 ZitE5RE

5.1 &if

T TE S BT 3R R AL U RE 5 SR B B o YR FHL

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

DI Ak va -2 AR A 5, AR RIS R RERE
KBTS R, JERIX N A=64/Re, iHRX T4 A4
565 3 R B T B REGE B Y B K AT,
FERAE T AR HUR B ) R BB R, T 5 R HER
PE, AET R RSB oR . BRSO 2 A
SRR S/ ME BRI Y, i e B R 5ia
ITREFED T, AR TR TR M. s Kb 1
LI K FH 3 G BIES BUEIEARE R i e A AR R
ST EREE.

(5% 3]
[0 R, A E, B3l A ERXREIFE 42
I % B B9[] B & IR 3,2024(4):102-105.
RIZE.ELREHNFANTEE R ITEHLANLLT
& 32 2024(2):124-126
Bl #E 2B, FRHEEFZRE-LIRLEMRTH
REAWEERNME S EEATEFEARN]FE A
24 (B SR FR),2023,54(3):1178-1186.
[41F TR, 40 0 S AT EHETREALRIRS
J& B [J]. 50 ¥6 FH£,2024,3(2):94-101.
BIEFEAIEEEEAERMARD] I RITE
,2021,47(6):56-57.
EZEN: BEE (1992.1—), BV FER: FAAHK A
¥, rEEl: AFITEETY, YHRIRE: FEE
FRAGEIREWERARAE, B TLRLRI, B
W R TR,

55



. Engineering Construction Technology.2025,3(12)

HE A S 2 E R A R A U 53R
RIE FHE HAE Eax
FTRARKRF 5 RARA ISR, £k 401331

[(FEEVRE R & Aft B GZE>3500m) ik BAEZEE . SHAE)F ik A BRES IR, EHET RO KT REFRES
RERFRGAEREF, ALRZAGATREN S AEE A EFRMEAGARTINK, TEELT EHMRX, BTEAE 5HE
B ey, FHARTEN, IHEMNESEATHEE, SANESRARFRARIRBNEIERE, EPEFETHRK
(B 72%), HAKRZ (£4914%). RALTHEREAR, MK E. ERREKREREZHETABIEE FREA TR, FmER
FdE, MBS, FHELURSZRAEZRAEANFAR )RR A ERETHERIL, B RMERIFS, S ELERNFH
R AR, A X BB A A (EDFM) . &7 2 A TR L ik (XFEM) . CFD-DEM #8477 % B AT 3K R % % 7 % (LBM)
FEARY, SANERTENLERRS ., BUEY BEN, LHEN@IITH BRI AN, 12ESH04BE. LHEMNIEHY
DHRANESENBIAGBIET O AEEE R AEFARREANTSRESHH/AEAME, ATFRRERBT K, ARLSE
SRR FR RN, SR E R B AR E R F R SRR B HRAL IR

[RBIRNIRERNZ A KRARE; HeeFRiky, A8, 2948848 LHERN,; 2H8

DOI: 10.33142/ect.v3i12.18625 FESES: TE3 XEkFRIRED: A

Current Status of Simulation Research on Fracturing Fracture Conductivity of Deep Shale Gas
Reservoirs

LI Wenhao, YAN Shuzi, HU Songxian, WANG Jiaxing
School of Petroleum Engineering, Chongging University of Science & Technology, Chongging, 401331, China

Abstract: Deep shale gas reservoirs (burial depth>3,500 m) commonly exhibit characteristics such as high ground stress, high
closure pressure, and strong stress sensitivity. The hydraulic fracture conductivity formed by fracturing is a key factor determining
productivity. This article provides a systematic overview of the current research status on the flow conductivity of deep shale gas
fractures, with a focus on summarizing the progress in experimental testing, analytical models, and numerical simulations.
Experimental studies have shown that the compaction, embedding, and fragmentation of proppants under high stress are the main
controlling factors for the attenuation of flow capacity, with compaction contributing the most (about 72%), followed by embedding
(about 14%). Optimizing the type of proppant, sand concentration, fracturing fluid system, and production system can effectively delay
the decline in diversion capacity. In terms of analytical models, Hertz contact theory, equivalent cracks, and multi factor coupling
models provide theoretical tools for rapid calculation of flow capacity, but still rely on experimental calibration and lack sufficient
description of complex fracture networks. In numerical simulation, embedded discrete fracture model (EDFM), extended finite
element method (XFEM), CFD-DEM coupling method, and lattice Boltzmann method (LBM) have their own advantages and are
suitable for macroscopic fracture network flow, crack propagation simulation, micro behavior of proppants, and pore flow analysis,
respectively. However, there are still limitations in multi field full coupling, dynamic evolution of non-uniform distribution of
proppants, and field verification. Future research should focus on the construction of multi-scale and multi field coupling models, the
development of artificial intelligence agent models, and the integration of real 3D geomechanics and flow simulation, in order to
promote accurate prediction and optimization of the flow capacity of deep shale gas fractures.

Keywords: deep shale gas; hydraulic fracturing; crack conductivity; numerical simulation; multi field coupling; proppant; stress sensitivity
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Anti-corrosion Design and Application of Chemical Pipeline System

WANG Haicheng
Hebei Enco Petrochemical Engineering Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As the core carrier of chemical production processes, chemical pipelines transport media with strong corrosiveness, high

temperature and high pressure characteristics. Corrosion problems directly affect the safety, stability and economy of system operation.

Based on the mechanism and influencing factors of corrosion in chemical pipelines, this article systematically elaborates on the core

principles of anti-corrosion design from the design source, and details key design technologies such as material selection, structural

optimization, coating protection, and electrochemical protection. Combined with quality control requirements in engineering
applications, a comprehensive anti-corrosion design system is constructed to provide technical support for the long-term safe operation

of chemical pipeline systems.

Keywords: chemical pipeline; anti-corrosion design; material selection; coating protection; electrochemical protection
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Inherent Safety Design and Fault Tolerance Enhancement of Chemical Process Automation
Control System

HUANG Yunfei
Hebei Branch of Fanhua Inc., Shijiazhuang, Hebei, 050000, China

Abstract: As an important pillar industry of the national economy, the chemical industry is closely related to economic and social
development and people's lives. There are various types of raw materials and complex production processes in chemical production,
involving many dangerous factors such as high temperature and high pressure, flammability and explosiveness, toxicity and harm.
Once out of control, safety accidents often occur, causing significant casualties and property losses, leading to serious environmental
pollution and social impact. Intrinsic safety design eliminates or reduces risks from the source, while improving fault tolerance enables
the system to control risks under fault conditions. The two together form the core of the safety assurance system for chemical process
automation control systems. Based on the theory of intrinsic safety and the principle of fault-tolerant control, this article elaborates on
the connotation and core principles of intrinsic safety design for chemical process automation control systems. It constructs a technical
path for improving fault-tolerant capabilities from three dimensions: fault detection and diagnosis, redundant configuration

optimization, and fault-tolerant control strategy construction, for reference.
Keywords: chemical process; automated control system; inherent safety design; fault tolerance capability; risk control
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Industrial Park's ""Wastewater Waste Gas Solid Waste'" Recycling Technology Model and
Low-carbon Transformation
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Abstract: In the process of industrial parks moving towards low-carbon transformation, the efficient disposal and recycling of
"wastewater - waste gas - solid waste" (hereinafter referred to as "three wastes") play an important role and are the core key to
achieving low-carbon transformation. The article studies the construction of a complete framework for the recycling technology
system of "three wastes" in industrial parks based on relevant cutting-edge theories. On this basis, a targeted and operable low-carbon
transformation optimization strategy based on the full lifecycle concept is proposed, aiming to provide solid reference for the

low-carbon development of industrial parks.

Keywords: industrial park; three waste recycling; technical mode; low-carbon transformation; material flow coupling

515

HCEETTTRA NG, JRIE PRI R4 R 22 5 1 4 2 T (9 7
JEAE TR BRI IC AR, “miEAE. M. &
P AR WP Tl e i ™ s LA 7 FR
T AE T A . T e X R il R
A% 0 XIS, 10 i St ) 3 L 5 ] s o 7 b A Y
T i) B2 A AR, BRI & Tk B R AR
KEHIPA ., S = KRG R RS RIE
SRl AR SR PR R R I R BT, BN 5
HEN BV W AR = R, s ok L S AE
USRI IR EE AL 7o JRIE Tk bl XAFE “ =K (RIK
PR TR Ay T W o 2 R A R R, R
I R R B, ShZ 52 B E A KB R R, 3
BUK B 1A 8 PR F 52 SRS, A Bl s B B 5 1
R o R 2R A AR B, BRI m R A5 2 T
GriziE. HET =K 7 AR R AR SRR . ik
HECR e, 7 E S ol X AR . ST,
M —ER S R ATRREE =R MR ER
RN K. AW R EH S “ =K B+
{14 I U5 0 0 R P AR AR 28 3 2 1) 1) A DR BB R TR
ANBIETE, BUD T BAT BFT PR AT AT #5455 A BB,

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

RN R HE R RIS AT AU, IFET s P 3 B D) S mT 47
S L, AT g Tl e X P v i R e B B M sy
FIH 34,

1 R AR Tl FE IR HESE

AR Ll el DR A TMd sl A, BUIRRERE S K75
e ARHBOY HAR, i RGEVERR L BOR GRS
&, R XA I O, i, B EHD hek
PR BRAG . BRI AL BERIEIMML . BoiEsk tufl
AR R REAL” (0BT B Tl 2 AT . oA i sl
WEERIIAL . REVRZ R RE . HORAIH B 45 TF-B, HE3)
TR 5 A A TR B R 3R AT o R Tl il X A%k
LEff: OHEFTEME: EEH %0 B i, 8 4R
e P, B, RFVALISE) KRB Bt i
AR QRGERNE: WGERERS. AR,
SERHBOI A B S5 2 4R P R4, TR — AR B
KA, @GR TR L . BUR A
B T SRAFEETF PARBR R BB AE

2 TWERX “=ZBE” B A AKRERITE

BT RGN KB IERCE R R U5k ek
- R - R S A - R4 DU Tk e X < = PR
TEAFI I BARNE AR, BARSS A 1R,

67



C N VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

3
kR R

12

BAREROBE: BER
IR R

¢ ¥
v
BT AT TR R BEGEGAR: RRiE .
=, Kk 1R, SR i, EEMTLE e
o al —_— - » : =
EAERE: SR BESURE: SR BRI SRNR =
A KEEA A, mEEEA A. BEREEA R
> B » - e I M v
BOKKIER: REgLEE BT FREM R RIS '
&, ERFIRRA #k, CoMmERIRRA R, BREEEA RIS
Y WERDE: BARARE
Fik
i
.
HEMRING: RNEGRE
R, TAREERLRA
| amnm: cusME
ok
E1 TUERX “=FK” BIRFHBRARKRIELR
BRETWEK: I, & LR FEE, OBSEUE.
i Rl BRE T OREMEESAEER
/ L RRETAEK: UM ChERME: 4ARNE
4 I. RRNIHTL (A70. MBR) . it e !
y, hEER: QEEE. HE
.
i . s . 2y
L R ROR s waum e s pm
ERERNAT - S S
R {RetEmEA
" -
T &FEK HE(SHE: A2/0,

MBR

—  HTKEMNE (RHRE)

g

AREM: K BEEE

B2 BKBRIERT ARAERE

VIR B E AR B BRI R AT, BT
TREROR L WA T2 i T BRI “ =R
PR, WK BATUE, AT T BEBOR LU L
o WS BOKF AR, FRIRTS . X TR HES 1R A
KAFEREENY (VOCs) & &Rk AL Gt w5 G
JEORE, AT A RS A A 7 2 o T AR
SR, R iR BT, AT R
BHRAE &, PG R ™ 2 B o PRI R SR A A 45 T AT I
My, RN, R H R E R “ =K
FAAERLRR 38 Y23 SRUSCER R TR S S A0 1 1 T A T
SEH T BHIREHE R %, - TG SRR R Rim 3k

68

BORBEARATIR AL B BEURAL RIS A T AR S =%
th BHIR A R R IR AL R SR A ORI o PR
WA Z I TR PIBRR S BRIAAEFS 5= 1 P )
fete, NEDNBARERRG TH KRR, SEL “ =K
DEFAFIF, HEsh Tl bl DX Al 2

3 TWHEIX “=R” 1BIAF Atx ORISR

3.1 RKBRIEIF AR AEN

RIS BRI T BRI 58« 7 F AL T4 2 1]
HI-BRIR A7 X — 120 S SR TT, DA K R 7K o 22 3 e
KT RS, & BRI PRI A B 5 B Y Bk A, 32
THAK B PR I BRI B 15 e WU, B0 2 s

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@" VISER

BEOx R B A R K AL B, TSR AL BE-R
MBS TE, AT ZRATRET MR
AR, T H SRR EALRE ST, o R K
AN, FHLFA N 5+ 5 SR B ] 5/ 7 T 5t
FEHIIE 3 B iAKW e L2 FHKEER, sl kK 4
HAK. HEREA M BHEA B . B EEAR
JS2FH A R BE AR T BR K A B A, i e ARG 0 T
S PRI o BRI Tl R K 5 2R 515K,
R G A B DL A A B AR LR A R T B
SEHURIA A AR SRAL K IR AEEESR , SEBLK B
flal o AR T R DL Y PR e Rk EU B 8 2%, e Ok
R R IR ITT R, A DU R ROK BT R S
Bk I AP BRI, ORI IR 1 IR K R HE IO
PRI KA B R S AL R RERE, U TR N B
HES thh, BRI RO TR A BHETT R SN i AR
BRSO R ER SR REAT BRI, T
PRIBAEREITR,  BRARRAT 50 TR (1 REVRH #E S T
HEBL

3.2 BSFEFRLERFARAER

JRASBHIRAAEIA R I BAR LA 73 A S - e b - BF
VAL BI-REVERI T okt RIS SR % 5
P22 S AR SIS G B IR s RE IR IR, I/ i = Uk
53, B 3 fron.

SR RIEZ O BRI 5 COA AT HIHIA L 35

RGP EY (VOCs) HIRFEI AL, Hd, XfF
PR B AR PR A, SR FH R B RSB 43 5 A et
VT RO A, RS B AR T N T A R 2
di BTN AR A TEIE SE I ORI, DU SR
FIAERE LA R 55 22 45 . VOCs B U BoAR - 55
LR E S T2 s8I & VOCs £, [BIfUE
MR L %73 5 1 o AR v 7 SOk kL, AIRIR Y VOCs TR,
I AR AL, RIS R AR R AR B, BT AR
REVRIC R FH 0% o AL BR A S R A TS B AR SR T
HL s AR S E Y5 Y AT\ BT HE R S, T SR A L
R A ER IS T2 F B A BRI A R 1 &AL (SO
R (NOX), 1ERM R AL AE RS, [ i B
BRI AT e A, TRBE RSO A P 28 & O #vie, 1R
AE R IR F 0% o S Tk Az = i i Hp = A R
B R ST AR AE P SRR, 38R % Ak 21
RE, KBRHPMER. AEMRMERY, 2idEn
Ja AR ST SN BT R B4 . AT ik 2 4t
WMRG . E TR AR EAUE ] LLk b 6 = S 4k
HEs,  BEAR R A BT IR RN TRRHER, 80 A REIR
FE B A PR HE

3.3 EEMNREERFARAER

] A2 B [ 478 AR FH B AR 2 L < o Sl B - Wi i) Ak -
RIRFAE-REVR RIS ” Ay, AR Tl [ X P [ 1%
FIEh FE AL E R AR T A 4 Fos.

COFRCHIA: HIRE

BRECOES: #I. W

CofBEERA: IRMHE. ]

(BHFE. RE) . B8R
#%C0:, I

v

COH7F: MRETF. 8

. KR ook, WSEE — it
VOCSEIRIF: EAIRLE.
ARER
v
N VOCSES: . EDRL. vOCsHRSERA: RHSE. 19 e
EREEFTRS . i " ™ i | VocsRmsR: fHORA. > HBEEN: T4
. AL
a - FRE R, R
SRR
N e o AR WER |, mesnEMmk: wem | PEEEA: AT,
§ s HER. AR g
, EREEN ERRRS. L spemmk B Bt - RSRRE: R G0A

TIRFES

B3 ESZFRLERFARARKXE

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

69



6* VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

TUERE: HEFa. iR

.

EIFRAE: %Mk, &

=

. mE i .
S LR 00 i FAEN: RTRE. L

‘ T

| R AT, &
L -
v EkeETER o s

~ DR AREEL
) o BB BES. B PREITRIE: BEL. . b L
wRERwEREs e O BOR R, S B SARSHPEIE

L3

SEENIR: BREFMIR,
LR

Y
BEIREML: REB. R

A

FREN: BNEER. &
L)
| REFS: 4P, HE
1
TS R E—

BHEEM. BSFA (R
BB/ {tH%)

B4 ElEWEELRBRAERE

AT AR FE A AZ L BRI 72 TV ] PR (0 B2 AL 1Y
RN B Tl PR EAT AR ER J5 K L T A
77 B SR HR < S A TR o X K R T TAL PR
YRI5 SEHtiTe & AL PR » I (R0 S BRI A 2RI
I P RV AR A ) O 3RS A 3 B 3 P R FARE S d2 AR AL
BECR, R A AR B A HUIE S 780 PA R
BERHGYEREAT T AL B G FOT e Ja S 40 B TAF - i A A A
BRI BT, BB R R A, B
SRR P G S8R UM I HRTS AURSk EaE ] 3
R 07 AR S R S P R B e S v ORI R A LS 5K
BUREVR RN YST, 5 [ P v B TR R B A A RE , BRI BRHE

i T TR PR D e i Y T ] R A A S o SR

I T IR IR KT G, FRAR T A 2R = 1 AR b (K BE R 5
RETRAET - SER I (9 [7] Ak B A A B TR i AR B AL
2, AR AL TR A G PR I 1) RE

4 TAEX “=F&” 1EEAF RIREREEEL L SR g

4.1 ETF 25 GRHREARRX ML

DL i A B G ik i 51, TRAK “ =R 3R
FEARRE, TER “ YRSk - A 7 AR RAR A IZ AT
o AEPRSRIAT, ML St AR T 2 5 s A P Bk,
MR B = 7 A R HE TR L Tl AR R B
FEHETLAL A SAE B2, AL B S EOR AT, &
FHPRTHREEAM I RCR, FP B ARBRHEBOK T R Ak B

70

I, Peseide F BAL I R s BRHEEBUIR I Se it Bk, o9
PREN = i (RTR ARG IR SEBLA I 10 v 2 PR 3R i sl 5 477
EfR . Fy s a2 h i A I BRI S pk &, AL “ =
7 R AT i e a3, 8 RGP AT
PR BB HE TR R SR B PR R, A BT e 24
BRI o WS T IR K AR B A v ISR 5 1 Bk HE TR
RFE, AT LICR AT 5 BEUR B 5 IR REAEIR TR AT L
TR, DL ST RE5 Ik o 1008 [ PR AL B e )32 3
W, JERLHEAT UL P R AL SR, LA s 2 A 5
it P LAA R P Az it R (R BRHE T -

4.2 HERNRERE M S &M R

REVE 45 MO0 A A D T el X S BAR Ak e R ) A% o0 BIK
B, BE SR RHARES, 8RR T
FHEREIR AR AR =R AL BB Y 3 ZEREVR L4
BARAR X P Ay BE T 10 MR o A0 S 22 i LA A BERUBH 2R L A%
g5, USRI “ =R AP AR RIS AR . R B RE
SRR, IPRRIARREEA PR X REIRE M, SEEL
REVR AR AU B . AR “ =R AL 3R i J 12 2 73 A AU BE IR
v, I ARV A A AL AL 5 g D RE . Pk aS T AL
FEPRTT “ =R JEIAA FHRLRE . SR THIRBR A fe R F) o< B
SCHE S R M 2 (B AR SR 515 ORI AR M B SR AR A BE
S “ =R BHEAE AL R e PR S e B . R
IR HET e REREKIVE 5 7 RE BRS Ae i

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



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

6” VISER

FHEE e [X 2t A &
4.3 MERFHEEEETE
RITHCTL S B AL BOR IR B Rl 5, F s Toalk e (X
“EIRT RS R SRR B SR S E T 6. 1
JE 7 ot el DX e 2 7 R R ST AR M U0 P 2%, 32 FH DR R ¢
ARSEIFEHERIREE “ =) ” HE. REMHAE . BRHEFBUERE
HREE S BT ANTERRA S, KB I8 e R

TFR BV O S TN R K 7 W TS R 4

I & R RedRE, D04k DS VR TC B R, PR el X R A4 ik
HEROKTE, BT BRI 2 5 B s 2k, 2
MEAE. ZEBIRNEEATHRR, i & MBUGIEE
HBIT S 7 DX Aol B Ao 2 A S Bf % i PR B 8 HR AR Ik
BT AR, BB AN R, PRI X SR Rk
RIEEYIEL.

5 b5 R

RFETIEI SRS, ME “PFLigE-iT
FEFHI- ARG IR - P RLAL” PUZR “ =R PR R HA
RAMERE, RIERAK. RS FET RS, LHMEIHEEHR
SRRk . SR = A OB AR, E B R
aio PEHEARBIA. BRIRE s B Sk
Hemg, N XL R IR 1R 525 ROR T ISR A H
RWERRF, &% ERa i R X R 7T, HRiE
3R E 1 S el ok R KA .

(&% k]

MHAERFEXFeARMERS BENAEIT YA
oA AR IR, 2023,23(6):1-18.

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

[21% 4k & A &, 2 R4, % <R B AR T Tk | X R
B EERERINMEEAERDFERSP H
£ ,2023,49(3):1-7.

[B1¥ % 7 B, 2, % T W <F o[ X # ik % 47 F A ].
5 B3 1 # A ,2023,17(4):63-68.

(M XS, %, E R & Wk B AR T T 408 5 1
B 42 B9 A 52 [J]. 52 B X T,2023,52(10):2875-2879.
BIETA 24 KEREREEENR R T EHA
R & R R BRI [3]. 72 4 Bk (P % 30),2024,52(10):122-129.
[6]7% ¢ .+ E KA T &5y FE RGN AR T
b £ i Fo 1z B 46,2023,13(12):200-201.

[N B & BHF IV EXEeRELREERER K
FHoxdt o B #y B R [J). o B 2R E 3 ,2021,13(6):40-49.
[8]ALTC BL.5F /R % H7 48 2 4B JB 7= \b 4% . 61 37 & JB Hy 52 R 45
% [J].%1 4 % 5 F1,2022,11(4):50-54.

[9]% 7k . 8k 7= v [l X T W 9 0 52 Bk R 5 =5 18] K R xet
F g [J]. TR A HF 5T ,2023,8(19):223-225.

[L01RXE mEMR TH,% 70 EKXIE TR EEHRIFIT
iR A TR B RE W [J]. 5048 T42,2023,41(12):310-312.
MNAFXEF HARE AT S BARATHBRERERER
5 VA [3]. 72 5 Bk (P % 0),2023,51(10):32-39.

[12]5k & % X8 B A T 55 |1 X 45 6 s IR FI L8 A1 iy
B8 5 i R [3].22 5 A4 #2,2023,7(3):153-155.

EE A Tt (1993.11—), v iesk. WALFHRE LA
Fhe, frEEl: FEIEEA, SuRBEc: Atz
HAARMEARAE, B RI.

71



TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

@" VISER

88 B AL FEAL TG W B AR5
2 i
W RENTERRDATRNS, 9 FH 646000

BEVEE AL TIT L Z 2R, AL R ESE, BAMNENSTTUNE, B4, KBGO RN RFA R TS, ik A
A FINL T THIALKIE K RIBIIT AL, ERLENA R RAHF BT R, RETAEAFPOTERFEL AN, X
TR AN TR GANT, B T L AHKIBRI, BERN, BALRIEARAL R ERGRYE, HANBT Ea 4254,
ERNE R RGO R AF. ERRELETHRADULERE A FRLIMNEATROARLEST®: BRERATE
e, AR ATERAALE ., £—F SWHERBAAFEZHEHRA ML LS, BIHREATOHAKR AR E TG, 20T
Sk 645 RE AR AR T BRI F AR T F L
[REEIRN A AshtL; LTk, HELHE

DOI: 10.33142/ect.v3i12.18616 hEHES: TQO56 HERFRINAD: A

Research on the Application of Intelligent Automation in Chemical Instruments

ZHUO Di
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: With the development trend of high efficiency and automation in the chemical industry, traditional instruments are
somewhat inadequate for measuring, controlling, and responding to faults. The introduction of intelligent automation has given
chemical instruments powerful data analysis functions, online monitoring functions, and system upgrade and expansion functions,
improving the reliability and safety factor of production. The article starts with the concept of intelligent chemical instruments,
elaborates on their advantages in data acquisition, fault detection, remote control, and programming flexibility, and introduces their
applications in process control, integrated management, and system performance. Furthermore, the future development directions of
intelligent automation technology applied in the field of chemical instrumentation were summarized, including improving system
reliability, enhancing the degree of artificial intelligence, and further combining with Internet of Things technology and cloud
computing technology. By sorting out the existing technological level and future development direction, it provides theoretical support
and practical guidance for the promotion of intelligent instruments in chemical enterprises.

Keywords: intelligent automation; chemical instrumentation; data processing
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Research on Common Problems and Improvement Measures in Pressure Gauge Calibration

YANG Lu
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: As one of the important measuring instruments in industrial production and experimental systems, the accuracy of pressure
gauges directly affects the safety of machinery and equipment as well as the normal operation of production. However, in the actual
testing process of pressure gauges, problems such as large errors and poor repeatability often occur due to insufficient instrument
accuracy, calibration environmental factors, human factors, improper calibration methods, and recording methods. The article
discusses the problems that exist during the calibration of pressure gauges and proposes corresponding solutions. The article points out
that improvements can be made by improving instrument accuracy, optimizing the calibration environment, strengthening personnel
training, strictly standardizing calibration procedures, and implementing information management. The study found that taking the
above measures can effectively ensure the accuracy and precision of calibration, thereby better ensuring the safe application of

pressure gauges and the smooth progress of calibration work.

Keywords: pressure gauge calibration; common problems; improvement measures
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Research on the Operational Reliability of the Instrument System on the Main Control Side of
Chemical Plants

XIAN lJie
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: With the continuous development of large-scale, continuous, and highly automated chemical production equipment, the
instrument control system on the main control side has become an important technical guarantee for the safe and reliable operation of
the equipment. The main control side is not only the gathering and display center of the entire production process information, but also
the center for control decision-making and operation command issuance. The reliability of online operation plays a crucial role in the
safety, economy, and continuity of the device. However, prolonged full load operation and harsh and complex on-site conditions have
forced the instrument control system on the main control side to face various threats and challenges such as hardware wear and aging,
software failures and vulnerabilities, communication noise interference, and human error, resulting in reduced system availability,
instability, abnormal production fluctuations, and even safety accidents. The article focuses on the reliability of online operation of the
instrument control system on the main control side of chemical plants. It elaborates on the composition and characteristics of the main
control side system, summarizes the main hidden dangers in the current operation of the main control system, and explores the factors
that cause low system reliability from multiple aspects such as equipment selection, networking methods, operating environment, and
operation and maintenance management. Corresponding suggestions and measures are provided to support the stable and reliable
operation of the main control side instrument control system.

Keywords: chemical equipment; main control side instrument system; operational reliability
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Analysis of Pressure Loss in Valve Flow Field and Structural Optimization Design

WANG Xiaofeng
Shite Valve Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Valve is an important control component in the process of fluid transportation system, and its working performance has a
direct impact on the operating efficiency and stability of the entire system. In measuring its core performance, pressure loss is an
important indicator. Pressure loss not only causes energy loss, but also increases operating costs, and may even lead to a series of
problems such as noise and process disruptions. In view of this, the article deeply analyzes the mechanism of pressure loss in the flow
field inside the valve based on the basic principles of fluid mechanics, as well as the main influencing factors. Based on the actual
situation, a series of structural optimization methods are proposed to further reduce valve pressure loss and improve the operating

efficiency of the system.

Keywords: valve; internal flow field; pressure loss; structural optimization
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Basic Working Principle and Output Nonlinear Error Analysis of Regulating Valve Positioner

HE Jianhua
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646207, China

Abstract: The electric control valve actuator plays an important role in the field of industrial automatic control, and its function is to
precisely control the stroke of the control valve. The article first elaborates on the working principle of the regulating valve positioner,
including an introduction to its structure and function, as well as an analysis of the specific process of operation. Secondly, the factors
that cause output nonlinear errors were analyzed in detail, starting from four aspects: mechanical structure reasons, friction reasons,
sensor nonlinearity reasons, and aerodynamic reasons. The hazards of nonlinear errors were discussed again, mainly including reduced
accuracy, waveform distortion, poor stability, and insufficient reliability. Finally, the ideas for error suppression and performance
improvement are pointed out, including mechanical structure adjustment, addition of compensation measures, improvement of sensor

linearization, and intelligent control strategies.

Keywords: regulating valve locator; nonlinear error; working principle; control performance; error suppression
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Research on the Calibration Method and Accuracy Control of Pressure Gauge Measurement

YE Xiaofang
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: This article studies the issues of metrological calibration and accuracy control of pressure gauges. Pressure gauges are
important instruments in the industrial measurement industry, and their accuracy is directly related to the quality of production and
products. The article first analyzes the methods of metrological calibration for pressure gauges, including the working principle of
calibration, the standard instruments used, the specific implementation process, and how to calculate the calibration data; Then, the
reasons for the deviation of pressure gauge readings were introduced, including design defects in manufacturing, human factors during
use, the influence of surrounding environmental conditions, and other aging and wear factors; Subsequently, some precision control
measures were proposed for the pressure gauge, mainly including reasonable structural design, timely calibration and verification,
improvement of the installation working environment, and timely maintenance and upkeep; Finally, prospects are made for the future
development trends of calibration technology and precision control, mainly reflected in automated calibration modes and the
introduction of new sensing materials.

Keywords: pressure gauge; metrological verification; precision control; uncertainty
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Exploration on Biological Mineral Processing Technology for High Sulfur and High Arsenic
Nonferrous Metal Ore

HOU Junyi
Hami Geological Brigade of Xinjiang Uygur Autonomous Region Geological Bureau, Hami, Xinjiang, 839000, China

Abstract: With the decreasing availability of high-quality mineral resources, the efficient utilization of high sulfur and high arsenic
complex ores has become a challenge in the field of mineral processing. Traditional mineral processing methods have high costs, high
pollution, and low recovery rates, while biological mineral processing technology, especially biological leaching, has shown promising
prospects due to its advantages of low cost, environmental friendliness, and easy operation. The article analyzes the leaching
microorganisms (such as acidophilic ferrous sulfide bacteria), key process parameters (temperature, pH, slurry concentration, etc.), and
industrial progress (a copper mine industrial test showed a copper leaching rate of over 85%). Research has shown that efficient
recovery of valuable metals and stabilization of arsenic can be achieved through multi strain collaboration, process enhancement, and
integration with traditional processes, which is an important direction for the development of green mines.

Keywords: high arsenic and high sulfur ore; biological beneficiation; biological leaching; mineral leaching microorganisms; process

parameters; environmental governance
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1.1 BEZEAME

W B T1 PR TR AR, il B SRS S B
B PR o fdidE, DLkSRIGE &, AL EERERAT
(Bl Acidithiobacillus thiooxidans) &S B B2 (11
WU FeSy) B dhb (B FeAsS) HHT4UML, K rai (S)
BT (As) EALHCARRIRIR (SO B TR (AsO,),
kAR OE TP ENSEET O e,
Au 5D, ZIFE R EMAEY ST YRR B % e, R
R 9 R 52 B T AR DA S M i vk B i,

1.2 [EHEERAE

X AYNR AR R o AR O R AR s
W TEE T (Fe®) SBMAREE T (F, IMiJE Mk
B AR — MR E AT, B b & B AL Y AT A0
AL, BB R Fe™, AT 58 B — AN AL IS IR,
WERR AL WAKHR AT #  (HD Acidithiobacillus ferrooxidans)
TERERAI R T MR FA” Sk . DABE R

(2 CuFeS,) A, JIR4E R BALE LT -
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TAEYIVER : 4Fe® +O,+4H " —4Fe® +2H,0 (BEMIIEAL)

T2 : CuFeS,+4Fe® —Cu®*+5Fe”+2S° ({L2E4E 4k

Xt FE T YRS (B FeAsS), Fe* Reis K H4a 1k,
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IR 52 AL, o
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TEAYIEN SR B, A EGEY) R 2 R D Re R
P, A LB AR KU A e T AT AR R DGR R 2
—. WHRE, AMNTEETRE (Atferrooxidans) LK
FALBRBRAT R (Atthiooxidans), iBH f&7E 30~35°CH i
BT O S TE M, I S T 2 B AR R
R TR, BRI BT IX Ao i R AT
B, IR EAEEEA IR, 12 R, 2N, g
I CELanieai AL 15 Sulfolobus A1 ianus Acidianus)
s A KR B RES whis 50~80°C, X K MAEMIE il &
P AMEAR U HE 2%, FCAT = A2 f gt 2 ) DL K B0 )
AR IR B 70t B ik, BRI AR % B AU iR AR G A
M CAALFRAE VER ), B ORRE I 3 v 4B I Hh AR P,

12 FH 2 WA R A 1k F R 38 0 AR IR HE RO B TR
HAZOTE TS B A R B A 2 T W R 808E, e, BREE
W AEIEIE Fe’ Uk Fe®, MR ataRaa LT Bria i g
AT DAAREHE RS TR S 4 FEARER = 4 i 5 HL = A= g
PEIRSE, [RIR4ERRR R R A EIE M, XA EAMENE
Wi, RO TR R A DL R P AR e
MR ERER N ER S RAEBREE, HRH, 5
NFEINGH FRBEC A XL, 703 S sfE ab B S AR M) TR A i
Firp, PRI SR E 4 E 30%0L b, X
JiR DR G L AE R N R AE KR B 2, LR g
SHETY L) B F A ifee

2.2 MESRESH

EAEYNR R FE S, IR, pH H LR IR EIX
AR E R EEEAESH, e R TS
PE LRI R R R P, U R M A D 4 P
k2 AR ARUE 2, AN [R] R Poot SR 72 e W3, v
P T T Y L 30~35°C, T Mg HViE 7 B 50~80°CTH
TRIREE, iR (B 42 35 J0 | R A4 A A LSRR BT Th g, pH
B0 5% 22 B i A B e M L R B AMB 1 V2 K 22 2
WERRTE, HIgiE pH EE AT 1.5~25 #EERIEXE; pH
KT RE T 8UE 8 &P E IR, M & pH M2 5 5]k
Y M B FNE P2 THTBEAY. , 33X 199 ol 17 00 78 2 712 L 52 132
R, W IR EAMESZ S AE P S B AR LR, 1B
FW B R G0 AR T LA B V) 1R IR I o 3 B
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THCINEIE A 2 DA R 8 AR, BT DLMEIR R G0l 4
WA EEHITE 25% LA, MHHR NI KZTE 10%~
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WRBEI 25% T ZE 702 15%, 833 H R &R 4 12%,
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WE NN Fm Rl RUFHiREAH AR 52 = A -
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WA i, ANt 75 B R B R 5 B D)5 A% 1)
5 5 THU A AR B R P A0 ™ 4 2 Rk AT R DA B ot 3R
FERAS, IR TR 5 WTE g T2, MR 4 75 208
Tk A B R N bR T AR, AT 2 5 H AR M0 i A AR
FH, AEJ BEG 40 3 4 o th R R RE S AR K BT, B
PLAZTE IR H 2R 5 2 U 1 2 [R] 53R P, 78 52 B v F o 75
TSN A TN R, thRIARASE S ERESE
XFEA BRI AR H m AR B 1B AT

3 WA ERKRARAE

3.1 BURHIREFRSHE

BEX AT S AL BRI WA AE IR I R 18 (1
W AN, SR %A 2 80% 7 % 30~45d)
A R 5 N7 ) 3413 e 3 — K I AR DR T 4 R 3 R
LI ) 8, ASRFEAR GG 517007 R KGR T 2 N
P RIGIHT, B BAT SR 2B T IR FF R AR B &
SRS 00 AR A A 2 420 T SR IR O A, AR G A (5
AP ARBRAT 1), 24 THI B (R B >5g/L)« &2k (NaCl
WP >1500/L) B pH (pH<<1.0 8¢ pH>3.5) &2
Wk R, HE RS T 60%~80%, 4R & M I
ST T5%IALZE 30%~40%, Falks2 3844, B
PL, i BOSE R TR BLE bk B i TRER, skt
Z MR E Y B H B A AME RN S A R, KR
IR AR AR AN P SRS

FWF AL FIBE R CRISPR - Cas9 & H 4w+ A, XA
AW R BRAT B AP R (arsB) BEATIRILEIL, HE T
THRERTERIREE 8g/L pH fE 1.2 SHIA# 2% H, #KIH
REMEYERE 85% LA igth, HiZ i HRIEF] 72% (f N
N 28d), AT IR AA B RER T T 40 N E 4 R S — 1B,
R AL T B IR AT B + S8 AL IR AR AT B + 8 R A AL I 2k
B EAH &R, 7€ NaCl Ik 200g/L &btk &b, WhE
U TE 35%, SEAHIZ A BAM 45d 4% % 25d,
A (TS R IR B 80%, 1K BT B B BB B T3 N wF %) T
LIRS, AEFRFHE BEARUHEME (HRAb 2 R8s 3 i 20%~
30%), MM HRFEEA AT s, BCH I &)@
AR FPTE S 2k R P 32 PR RE T EE LR 1, AT A
BNIPUN:REERE o N

91



@" VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

*1 FERVEMESHSRAERPIHERY ZHIEELL

A R A CRIR B - g/Ls . ) . B (vs| MRS RS W
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TEEE |mEE (O | SEler o | QB e gy [FIT A O Rk e
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HEFRLTE 1 35.2~38.6 500 5.2 185
m—AEYEH TS 45 78.5~81.2 15-1.8 120
YR -FAGEL S T 8 90.5~92.8 300 08-1.2 150
EVEN-FIRE T2 9 91.0~93.0 09-13 55 - 62 160

3.2 WMIERERELITH

R AR AR I RRE A SRR ECE h & R IR, tff:
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AR HE RN B A N AN 0T [ 38 AZ o ) 8, 332 HE VR R e
WL R FEEE B E=M (A FEATRAE, Hfh)
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— R SR ST OB R, L RCR B E T AN
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TERHE 8 E AL ER AL b, FARZ O AE T 51 FRE R
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ke RAH (FeAsO, » 2H,0) IE, Zid FEAY 75 2
FEREAG T B GEH R FelAs BE/RELRT 3), &
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AR PR A Bl 5 i R iR M S22, TR TG 2 TR A R
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A PR Tk A S RT R AR 2R, B AU A — AN Bl oK
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WAy, —BERINIGHE T 5, S AUERR GG AT L,
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3.3 IZMEa5&EmMEIFH

AR R SR 8 AL KB 2R KT
80% ) DA K HCAIRAR (IR BRAS AR T K2 30%~40%)
IXREAR B, SRTTH B A B IR AE 2 0 R 18 (AL T 4
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PEF PR, DARO PREE I Sh B (Ul B2 7E 35°C I A 3%
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St guikin TZMATIREERN G AT TR B e 2 P [R5
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AAb-IFikIFEM” BA T2 AE 3042°C, pH1.840.2 %
PEREAT 7~10d A EAL, E B A A AL R IA 2
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FAEREICR N 91%~93%, EH &M% 0.3~0.5¢/,
AR A AR R B AR T B — R IR 4R T 60%LA |,
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1.2%, SEHLT 45 S as oA AR T S 4
A B A AL S RO G WLER 2, AT IS A B A T
S
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T B 55 A S 2Ly, RO SR AR P I L
SRT, AR H AT IR O R 218 . Ade e b B
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5 %

AL R AGE AR F A RN 8], Ak B FE 050000

[(AEIMA TR TR Ao, MTANBEARFEREFRE. KERTAIKEO T2 AL TN, LFXNLFHGARK
KFH AR Z B DR FARIE 5IRTH L 09 Bk B %, FAMT AR R EEMEFANXEAELE, RLATREA
BOERELR, SERRAAAXELRS., RSP EARABLE, EHRETLEEEA, A TFARKETREA, FiTRTLABZN
HRALEREA TR ELEERME. LFPAARRILTGRFHE L, PR TARBERIRE AEFE, FBESLEDRE
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RBERT AT MG THELE.

[RBIRAPART A E; FUT; Ak M AL, HLR%
DOI: 10.33142/ect.v3i12.18606 hESES: TUIBE XHkFRiRAS: A

Humanized Optimization Strategy for Urban Park Landscape Design

LIYi
Hebei Dacheng Architectural Design Consulting Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous acceleration of urbanization, urban parks, as important public spaces for improving residents' quality of
life and enhancing the urban ecological environment, have a direct impact on the humanization level of their landscape design, which
directly affects the public's user experience and the overall shaping of the city's image. Traditional urban park design often focuses on
landscape form and visual effects, while ignoring the actual needs of different groups of people, resulting in low space utilization
efficiency, unreasonable functional zoning, and insufficient interactivity. Exploring the optimization strategies for urban park
landscapes based on the concept of humanized design has important theoretical significance and practical value. Starting from the
connotation of humanized design, this article analyzes the current situation and existing problems of urban park construction, and
proposes optimization strategies around functional layout, landscape details, ecological environment, activity space, and intelligent
management, in order to provide feasible paths for future urban park planning and design and promote the sustainable development of
urban public spaces.

Keywords: urban parks; landscape design; hommization; urban ecology; optimization strategy
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Research on Design Innovation in the Renovation of Old Buildings
LI Xintian *, CHENG Hao *
1. North Engineering Design and Research Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization, the renovation of old buildings has become an important component of urban renewal
and sustainable development. Old buildings not only carry historical memory and cultural value, but also serve as important resources
for urban space. Starting from the perspective of design innovation, this article explores the necessity, core concepts, and design
strategies of renovating old buildings. Through systematic analysis of space reuse, structural optimization, green energy-saving
technology, and cultural heritage, the study points out that design innovation should focus on the core path of "preserving and updating
equally, integrating function and art, and dialogue between tradition and modernity". The article believes that innovative design for the
renovation of old buildings can not only improve the quality of urban space, but also achieve the regeneration of cultural value and the
enhancement of social benefits, providing new impetus for the sustainable development of cities.

Keywords: old buildings; design innovation; urban renewal; space reuse; sustainable development
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Research on Natural Lighting and Energy-saving Strategies in Architectural Design

HOU Haoran, GUO Ruigang”
Xiong'an Urban Planning and Design Institute Co., Ltd., Baoding, Hebei, 071700, China

Abstract: Natural lighting is very important in green building design, playing a key role in improving building energy efficiency and
living comfort. Reasonable introduction of natural light can not only effectively reduce the energy consumption of artificial lighting,
but also improve the quality of indoor lighting environment. By optimizing the spatial layout, orientation design, and lighting structure
of buildings, natural lighting strategies can achieve the goals of energy-saving lighting and heat load control in synergy. Research has
shown that the use of high reflective materials, light guiding systems, intelligent shading devices, and other means can improve light
efficiency utilization and reduce energy consumption burden. The rational application of natural lighting is an effective way for

building energy conservation and sustainable development.

Keywords: natural lighting; energy-saving strategy; green building; lighting optimization; architectural design
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Research on the Spatial Reconstruction Design of Rural Settlement Architecture Based on the
"Three Life Integration™

LI Yupeng
Shijiazhuang Wancheng Civil Architecture Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: "Three life integration” as the core development concept under the framework of rural revitalization strategy provides
forward-looking and systematic guidance for optimizing rural settlement space. However, there is a widespread imbalance in the
allocation of spatial resources, division of production, living, and ecological functional systems, and lack of regional characteristics in
the construction space of rural clubs in China. In view of this, based on the connotation and starting point of "three life integration”,
this article clarifies the main logic and direction of architectural space reconstruction, and proposes four targeted reconstruction
strategies to achieve the coordinated development of rural settlement architectural space "three life integration™.

Keywords: three life integration; rural settlements; architectural space; refactoring design; functional collaboration
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The Integration of Traditional Construction Technology and Modern Architectural Technology

JIA Juan
Shijiazhuang Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Traditional construction techniques carry the essence of excellent traditional Chinese culture, reflecting the construction
concept and humanistic ideas of respecting nature and using local materials; Modern construction technology, on the other hand, is a
modern building system dominated by industrial production, standardization, and intelligence. The two are not contradictory, but have
certain points of convergence. The article starts from an interdisciplinary perspective, interpreting the essence of traditional
construction techniques as a starting point, analyzing the characteristics and shortcomings of modern architectural technology
development, discussing the integration logic and compatibility level of the two, providing methods and collaborative approaches for
their integration, and explaining the significance of their integration. Research has found that the integration of traditional construction
techniques and modern architectural technology is the combination of cultural spirit and technical methods. Technical translation,
conceptual collaboration, and mechanism innovation can achieve a dual wheel drive of cultural inheritance and technological
innovation, thereby promoting the high-quality development of modern architecture.

Keywords: traditional construction technology; modern architectural technology; fusion logic; technical translation; cultural heritage
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Application and Prospect of Intelligent Technology in Architectural Design

KANG Shaocun
Hebei Dacheng Architectural Design Consulting Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of information technology, intelligent technology has gradually become the core driving force
for innovation in the construction industry. From architectural design concepts to design processes to operational management models,
significant changes have occurred. Intelligent technology provides a more scientific, efficient, and sustainable path for architectural
design, enabling comprehensive improvement of building functionality and user experience. Based on the current development status
of intelligent technology, this article analyzes its typical applications in architectural design, including intelligent design assistance
systems, building information modeling technology (BIM), artificial intelligence algorithms, intelligent materials, and intelligent
environmental control. At the same time, it explores its impact on architectural design logic, innovation models, and future industry
development. The article further points out the challenges in the application of intelligent technology and proposes prospects from the
aspects of standard system construction, cultivation of composite design talents, and cross industry integration, providing theoretical
reference and practical inspiration for the sustainable development of the architectural design industry.

Keywords: intelligent technology; architectural design; building information modeling; artificial intelligence; sustainable architecture
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