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Research on Low Carbon Design and Energy Efficiency
Optimization of Green Building Structural System in Universities

Yuanping Lin
Beihai Vocational College of Wellness, Beihai Guangxi, 536000 , China

Abstract: With the promotion of the "dual carbon" goal, the green transformation of university buildings, as energy intensive
places, is urgently needed. This article focuses on the structural system of green buildings in universities, exploring low-carbon
design paths and energy-saving performance optimization methods. By analyzing the functional characteristics of university
buildings and combining them with the theory of the entire life cycle, low-carbon design strategies are proposed from the aspects
of structural selection, material application, and construction coordination; Simultaneously building an energy-saving
optimization system from dimensions such as enclosure structure, equipment system, renewable energy integration, and
intelligent control. The research aims to provide theoretical support and practical reference for achieving low-carbon and
energy-saving goals in university buildings, assist universities in practicing the concept of green development, and promote
sustainable development of campus buildings.

Keywords: university architecture; Green structural system; Low carbon design; Energy saving performance
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Research on Ecological Design and Environmental Adaptability of
Campus Buildings in Southern Universities

Yuanping Lin
Beihai Vocational College of Wellness, Beihai Guangxi, 536000 , China
Abstract: Ecological design and environmental adaptability research of campus building structures in
southern universities, focusing on the special impact of regional characteristics such as humid and hot climate,
rainy weather, and typhoons on university buildings, aiming to explore a design path that balances functional
requirements and ecological benefits. The research adopts qualitative methods such as literature review and
case analysis, starting from the perspective of climate adaptation, to extract the core concepts of "climate

n n

priority", "natural synergy", and "functional elasticity", and construct a strategic system that includes form
layout, material construction, spatial integration, and rainwater management. By optimizing the ventilation,
moisture resistance, wind resistance and other performance of buildings, promoting the deep integration of
building structures with the natural environment and regional culture of the south, providing practical
reference for green campus construction, and helping to achieve low-energy, high comfort, and sustainable
campus space creation, it has important practical significance for the ecological development of southern
universities.

Keywords: Southern universities; Building structure; Ecological design; environmental adaptability
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Research on the Practical Dilemmas and Optimization Paths of Fire
Safety Management in Park Commercial Office Buildings

Xiang Chen
Tianjin New Finance Investment Co., Ltd. , Tianjin, 300000, China

Abstract: With the acceleration of urbanization and the vigorous development of commercial economy, park commercial office
buildings, as core carriers for enterprise agglomeration and frequent business activities, have increasingly prominent importance
in fire safety management. These buildings feature diverse business formats, dense personnel, and complex facilities, posing
numerous challenges to fire safety management. Based on practical experience in park management, this paper deeply analyzes
the current practical dilemmas in fire safety management of commercial office buildings, such as imperfect responsibility system,
inadequate facility maintenance, weak personnel safety awareness, and insufficient emergency response capacity. Corresponding
optimization paths are proposed from the aspects of strengthening responsibility implementation, improving facility operation
and maintenance, enhancing publicity and training, and optimizing the emergency system. The purpose is to improve the level of
fire safety management in park commercial office buildings, ensure the safety of people's lives and property, and build a solid
safety defense line for the high-quality development of the park.

Keywords: Park Management; Commercial Office Building; Fire Safety Management; Dilemma; Optimization Path
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Application of Artificial Intelligence in Concrete Mix Proportion
Optimization and Strength Prediction

Ping Jiang
Guangxi Vocational And Technical College Of Communications, Nanning Guangxi 530024 , China

Abstract: This paper proposes an artificial intelligence-based method for concrete mix proportion design and strength prediction.
By collecting a large amount of experimental data on concrete mix proportions, a database containing key parameters such as
cement, water, aggregate, and admixtures was constructed. Machine learning algorithms were used to establish concrete strength
prediction models, and the prediction accuracy of different algorithms was compared and analyzed. The research results show
that the artificial intelligence model can effectively predict concrete strength, with prediction errors controlled within a
reasonable range. Compared with traditional empirical formulas, this method has higher accuracy and adaptability, and can
provide a scientific basis for concrete engineering practice. In addition, this paper also explores the influence of different mix
proportion parameters on concrete strength, providing a reference for optimizing mix proportion design.

Keywords: Artificial Intelligence, Concrete Mix Design, Strength Prediction, Machine Learning
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Protective Design of Rock High Slopes: A Case Study of a
Municipal Road in Huizhoucity, GuangdongProvince

Cong Liu!, Lihua Yang?
1.Huizhou Huiwan Expressway Co., Ltd. Huizhou, Guangdong, 120358, China;
2.Huizhou Jiaotou Road Co., Ltd.Guangzhou, Guangdong, 112918, China

Abstract: This study examines the design scheme for protective measures of deep-cut rock slopes based on a township road
project in Huizhou city, Guangdong Province, taking into account the engineering geological conditions of the site. The design
complies to the principle of integrating both qualitative and quantitative analyses, fully accounting the slope stability, drainage
system configuration, and safety monitoring requirements. Protection measures should be selected in accordance with local
conditions to ensure the safety and stability of the slope.

Keywords: Deep-cut road embankment slope; Protection; Stability
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Research on Geological Environmental Effects and Ecological
Restoration Models of Mineral Resource Development

Guidong Wang
Tongling Natural Resources and Planning Bureau (Forestry Bureau) Sub-bureau of Jiao District, Tongling, Anhui
244011, China

Abstract: While mineral resource development drives economic growth, it also exerts significant impacts on the geological
environment and ecosystems. Large-scale mining operations lead to landscape disruption, soil erosion, disturbances in
groundwater systems, and frequent geological disasters, which in turn trigger vegetation degradation, loss of biodiversity, and a
decline in ecosystem service functions. To address the increasingly severe ecological pressures, there is an urgent need to
explore scientific and efficient restoration pathways. The current primary restoration models include engineering restoration,
natural regeneration, land reclamation, and the integrated development of "ecology + industry." Different regions have gradually
established differentiated and adaptive governance strategies based on their specific conditions. Driven by a combination of
policies, technologies, and management approaches, ecological restoration in mining areas exhibits a trend toward
systematization and diversification. This study focuses on the typical geological environmental effects of mineral development
and analyzes the main ecological restoration models, providing theoretical support and practical references for the coordinated
development of resource exploitation and ecological protection.

Keywords: mineral resource development; geological environmental effects; ecological damage; ecological restoration;

sustainable utilization
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Development and application of detection methods in building
waterproof materials

Botao Yao
Hebei Qilin Building Technology Development Company Limited, Shijiazhuang, Hebei 050000 , China

Abstract: Building waterproofing technology is a pivotal technique for ensuring building safety and extending service life. With
the rapid advancement of construction technology in recent years, performance requirements for waterproofing materials have
continuously risen, driving innovations in detection methods. This paper explores the latest progress and applications of
detection techniques for building waterproofing materials. Through this research, we aim to provide a scientific basis for
material selection and technical support for engineering projects, thereby enhancing the overall waterproofing performance and
reliability of construction projects.

Keywords: Building waterproofing technology; Detection methods; Infrared spectroscopy analysis; Electron microscopy

analysis; High-efficiency permeability testing
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Application progress of coal and gangue image recognition
technology in coal selection

Kang Liu!?,Congcong Song!?, Pengyan Zhao'*
1.Institute of Applied Physics Co., Ltd., Henan Academy of Sciences, Zhengzhou, Henan, 450000, China;
2.Henan Academy of Sciences, Zhengzhou, Henan, 450000, China

Abstract: Coal selection, as a key core link in the clean and efficient use of coal, whether coal and gangue can be accurately
separated affects the quality and utilization efficiency of coal. The traditional separation technology mainly relies on manual
operation or physical means to complete, and the traditional method has problems such as low separation efficiency, separation
accuracy, and high cost. Image recognition technology has gradually become an important technical approach to solve this
problem because of its outstanding advantages such as non-contact detection, good realtime performance, and high degree of
intelligence. This paper systematically sorts out the development process of coal and gangue image recognition technology,
analyzes the characteristics of traditional machine vision technology and learning technology in the actual application process
from three different dimensions of image acquisition and preprocessing, feature extraction, and recognition model construction.
Based on the actual application examples of coal preparation plants this paper explores the difficulties in the process of
technology implementation, and proposes the direction of optimization with reference to the experience of industrial data
processing, so as to provide theoretical reference and ideas for promoting the intelligent improvement of the coal selection
industry.

Keywords: Coal and gangue; Image recognition; Coal selection technology; Intelligent

Copyright © 2025 by author(s) and Quest Press Limited. This work is licensed under the
Creative Commons Attribution International License (CC BY 4.0). *
BY -/Jcreativec . i aancac & l

http://creativecommons.org/licenses/by/4.0/

QUEST PRESS

OPEN (72} ACCESS 35


https://doi.org/10.12479/questpress-jzkxygcyj.20250208
http://creativecommons.org/licenses/by/4.0/

www.scionline2025.com

EHRE S TRV

2025410 H 1k F2 M

1 5]

WEIER FION &, B S A A=
UL R AN BLFRARNE B0, ARG I RE (1
15 QAR AT PR, RN 2 oK e 2 4R AR RE S
FERSEIA AT, 5 R 7 B AR5 1%,
RE S W) 102 ol i 46520 B VR R R DA B DR
Ao g BT BB BN R B EYR: N TF
7 AR AT RO, — BRI E
W7, WH P 15% R 2 B Ak,
BRIK YT %, X T AR R B RCR R
, EAFLEZGFHFE L SKOK BRIRIR S 1), 7
BRERDER TR, BRI BOR A Bl SR
ARF ARSI QOS5 T 2R % 5, &
JRARHETR A ) H 1, 5 B REAT M R e e 7 A 32
B o A BEIUBORAE LU0 S P18 Hh A4S — 38 R
FER IR T, HRE Mt fridt— b4
XPZEOR NI 2 e BEAT AR ER, I HL e L e
JiTE), Xt FHESN AT L IR B A H R

2 BEHAEEGRMNRARZMER

21 BRREEMAEEHEK

WONBOR FIIRIELE T BB CR AR, ZO0 )
SRS R B R . BT A A
WIE L SRR RANE « DIRIESBE L CARTER DL,
TN ) B SR B B — Beis s 7 HE R 1 CCD
FHLIERC LED 252G, £ Bl B 37 3 DL R g 3%
BiRs - TiRis . £ —-S5d, EHERL
FZLAMHPL, DL S RRORTT A 5 28 6 5 T A
FERAFRZ Ak ERGIAEEATT, 255 Tl
PPN 7%, R — RINEE R R 2 IE T
MEE. i, s s iEpm X, %
BRPUB AR 51 AR e A s RIS B DR B, S

i

YRk iy i = A ARER R . dE R AT BT B A
HHRAE,  BESRIEFNIT A (A R AR BEXT LU BE, AT A
LRSI, SiGREEEHE,
BAPAFAE AT AN, N5 2R 0T R R TR B T
VEBEE FEAil . THIAL 3R 1) o & 2 BN IR RS T
FEE R, Ak JE I TAL B R, ke sk
WU I AR A 2 AR (R ZE PR AR 5%-8% !,
22 HAERBAHAR KRN

REAE SRR A X o EANAT A (e 3Ry, 3L
R TIHE 2 T LAHRFEB A A IR FE R AE . A%
G F LRHMESRICCAR, ARIE AT A A 7
MEIHPAFR I mBERHET S, &
12 RGBHSV %5 2 P 4,73 8] N R34 LA & 7
ZEXFHLHHATHER ;s KT SORRHE, R R A
FERE. LBP B4l $R R MRS AR L AN R s 1 %
ARHENZ A K FEESE RIS,
DA RO (TS I A X 43 o RS 1) 77 B
FIPHEAR, LR R S, ETRDE R
H AL L RS 72 A S i s ey, HL &
Rife IR AR, EERTARRGUT, MU AN
B S B o R ST HOR 138 FH I8 R AIE S B
1k, BRMLRL (CNN) fBhERUZ fit
LI e B BRI A IR E IR IR T 5 2
ATENTEBRES S, B0, Alex Net.
Res Net S5 151 2 528 1l 512 2] PR HR B0 52 00 40 1 5L
BEULROREEZERN, FHHSTRE M E, ikhe
YUSE B CB775 G R £ 7 N o N L PG R
I TAERDL T RFAESE B AR
23 RAEAEME 58

Ir BOR B AGR T R BB ( E BE
TR FE 2 2) S AE G35 5 ) I KB R BR 2k
TEAE SN B2 ST b, BP AR P45 | BERLARAK .
XEFFENL (SVMD IR AR 2, 2R3

HEWAE:
A FEARAHTFSEE 5RARE  (241007020)

T AAAFEARAFFEEF HRARB (20251007003)

0360

OPEN ACCESS


http://www.scionline2025.com

2025410 H %14 552 M
Vol. 1, No. 2, October 2025

RGUR ¥ 5 TR

Architectural Science and Engineering Research

ISSN 3080-8065 (P)
ISSN 3080-8073 (O)

HH R 1 T AR S N BB AL T e 43 2RI R A
Hrr, SVM fEFEAS /D T N A& H O
T, FHARAE R REAEIA R 85% LA b, TEALFREL
5 DK R I R o E IR o VR B 2 ST AR AR
MR EE o B3 (O AL B4 I A T4
Ao CNN YA Bl RAE S ORI 23 SR 1K — Ak F R
BEAR RN AN NI = A iR 22, A5 AT BB
AEIRES b, HUDIRREHEE 4 i 98%.
XTI KR T s AR A EORN I | 404 1 B 5 11 i)
U1 YOLO. FasterR-CNN %5 H #7645 84 ik i 2
A H B [F I AT R B GERLUR, SRR 2R
AL BIRUOE A R AMARE B . 7% Tl EukE A
g EG RS, EEK ONN 5164018 5 2
FECE VR S8, TER R FE TR E W FRS, B
ity =Ry - N B iy C YDA M N R

3 EEETREPEKRIRAEAREAGENE
SREER
3.1 BRPESTEZFHER

PG AR AR S S5 B R 7 55 24 s p g
gyife, HAEEH TSR 50-300mm 1) Hep
MR EEE. —RmNE, B8 SR
BRIV BT RBCRE RS, Ak R
(Rt AT ST a4, IR RY S Bhih &t
SRV A% e TR 58 Ay SR I AR, s < Bh R
AT MR XCECEURAERT, KA IR 2 vh 5 B
e HEFERT M ST YOLOVS HIEE 5
ARG G, WAL IAF] 96.5%, AbFLRE IR
IEHE T 2 AN 120 W, RO T F 3 fRCR A EL,
$eTt 5 F5IE 2, RN s S 20 A JEAC I 8% T~ %
F) 1.5%, BEAIEMATFSEEL—Tx. 7
K=, FARME s T Y0k DU R B i
BT IE U BGOSR, 8 Bhig F g A AL A
SR FH IS BB AME S, BRI AT b X —
HMERE, 3 T R B ARl PR R 7 5 Ak B 1) 28 s il
TR,
3.2 RHEVAR 4m ks 28 o BT 09 R AR R

OPEN ACCESS

FEAT M U b, S AR kL B Y L
0.5-50mm) L R4BRige el (RN T 0.5mm)
BEAT ik, 3K SR PR (R R, A% SR 4y
W ARAE 53 B R T R IR AL, 17 BRI HL
ARAG B RS ARFNER FE 2 I A A5, TB R
o BFXIRIER S0k TAE, 18 H s i) Tl
FR TR RIR RO B SCEARRAE,  3E T A 2 T
ResNet RAITAY, A 8UE AR RN A AELE R R
FERUN, S 2R AN RN A . FESEAS SRR
LR G, RIS RN BEE R 92%, HEAE
FHECERTE 10%. EFXTARI Pk, 18 2K
18R AR (AR SR BURIURL IR T 25 LA SR FEARFAE,
454 U-Net S [11E U HIBARL, X g = )R
il R O AR RN R X 3 T3k, AT
NEFIR T2 T8 S . ARG IRER
o SHRE 2] 1) 43 e RS T DAARAL,  LERE ) 7= e 4
1 2%3 3%, B R H IR I 2 R
33 ot REAE R AR

EUR IR A H AR 8 MR & B — iR 5 D) e fn
BRI RGN 7 A, MR MR R A
U I -T2 B -l it AR RS .
I R GEAMEIR 5 A T % oMb A (R R R, i L
ERE BRI . BAR St ot M
L RYITNRE, B Tl B F G ik R S
i B RN thin, BEERE IR RS
R 368 3 0 1 31 B0 AR 23346 R 2 T ) DR IR A 0.
BEAT AT, EATXAEBL ) 5 TS H L SR AR Y
0 BRI LAR &, AT 25 3 A [R] R JE A 5T 7
T FTF=E AR . Z R G4 & KB o A B
Ve A e I B R AT T, A & S Ty
Xl “HE4EB7 BN “mpirEgey” , 615
WA IS AU TR BRI IS 30% . SRR FH S 2
LN B T e R VAR i e (R L Py Y
WAL G A P2 TEAS ) B A L 3678

4 HEARNMAFTEFZOREAR LS
&

0370



www.scionline2025.com

EHRE S TRV

2025410 H 1k F2 M

4.1 KT S HAFA 9T

P AR S50 AR A S Q0T84 I P Rl A B A i
&, KIHE G =50 Z RS . H—, R
28 TOLIENLRE SR A, ) WAFE R 42 K
Z UL AR E BN FA BN R, B S
PG TR A BRI, HE T A A5 R0 kS B AR ORI
JERps; PR BLRIRSE . AN EE & VLR T
W5 RN, IR RFAE S BOUE B4R
M A B HE R AR B . =, AR AR AT
FEATER G OL, ASFT DX AT A7 E A0 S
ik EAFAERCR I ZE S, DU A TH R SR P
Iva A — € 1R BR P, A 34T IE A2 B A
I, w5 B EHON KR AT RE, ok
SKPRTE A o 55 =5 T (O HERUE T S
SRERE, RPEESE I BAR B B RS R,
THERBUNEE R, 20w ER AT A B,
7oy HOUEIR R DL, IR T HE LABZ e 5 ek
A S PR T KB
42 T R F I g HhARS

Xt BRI IR SR, LR TR
SKBR N 2 AR R, B B R DAL S
FETOLENRE T, Z2 Tk e B3 it 1)
MR, B A& B A2 B K T RE I B R R
WE, FANSBEENMCIRET RGEME S, Lt
KRN T R 2R i s 4. 32 F B
SR A U FIBOR, AR BRI} R, AT
BN KRB, HERER R RZ T RGN
FETERE. EMEANBRR LT TH, EEZH
XHES ARG, SIS S BOR T
Bty R AN T R 3 DA S AR Y I
FINGR, By S B A B FR AT L. A B AR
Mg EAEOR, flinsirs, B, FiRAMET
V2%, A PR RORE FE A FE Atk b el DR F) - B
TR RGSERVEMER . E RGERSUL, Kl
Gt RS 2t RS, WGBSR
SRR A S A B AR S5, 2 s A A7k DA
FAER AL S B, MR & A=W FE” Rtk

0380

I RE X 8 R 4
43 BR 5 b LR

BRI AR N FH e DA 15 5K 51 5 BB
PN . NBCRITTHRE , DR EER AT A ]
AR BARITNIE IR T 375 v R BRI HE TR
BRI AT A Aok DL HEAT N I AL 45 T
A BCRNU + Bd s b S DU RO . AT ML BOR
PR, S EHECR AR B HIVERE < IRREEE IR R
AGER I ZOREEMPNE,  DALHESIBOR bR
HEALRI T R R S o AR LT T, B AL 2 )
PRI EUHET . BihE e B AGE Al e T
SE, R DX S b O AT E il
JREARBER TAE . B E BTl RE IR IR S
HIBN, i) iR pt L E vk e ik, 184
PARN ARSI — R AR 55, AT R $
AR SUERI, M@ T &,
HA RGN R S, HESHHAR BRI
UL AR AN B AR -

5 RELZRELRE

51 S #HRmE R

ARSI A 1) R R AR 23 1) 2 PR
RLE R REHE, AR AR EE .
SADEEE R X S RVUN SRR, TR
FRATARSE FUGIRAIAFE I R B, A5 B 2 YR 10
Rl I R RS I o SR RE . T, &
AN AR KRB B S 5 T8 o e e
AR RS i, WREEEEE KB DA 1R
BRLL RS 4. K=, 2 58 ANEARBEHT
WS, W AR E R, Baelil.
AEUE I REF 0B LEs N, DLIE R % H 2 281
ik, BRI IER B AR .
52 Atk e E AR XAt

FE XK AARIISIAUR, R KR 2 R
Jo B REAL LA S S Al R SR . PR IR A BOR i B
S o RS HERE L, HIBRAT A 48 s B 1Y
HOR M REVRIHAE A L5 3, BRI R IR 5

OPEN a ACCESS


http://www.scionline2025.com

2025410 H %14 552 M
Vol. 1, No. 2, October 2025

EFRHE S TR

Architectural Science and Engineering Research

ISSN 3080-8065 (P)
ISSN 3080-8073 (O)

. BHer ik R GRS R AL B 1B 4T
SR, PRI I REARRERE A, IR T RERE
FERH . SRR, DLER RN A R g
A B A G R S DU IR BRI RS IR T DA K
GBI, DR BRI i 0s R AR B R Oy T Y
S » FEB I AFAT M ) B v SEOR P+ A B G
7 I, B I RAT A ik e . B rhoA
(¥ H AREL,

6 4t

BT A BB UM BORMKEE L RG# R L
BRERIHE R CBONIEBAT L BORF R 1 0 S
Mo ZBRMNEATHI N TAFE SR L, R A% Gl &%
F2I5E, BB RIER N LIRS S0
BREVUIER R, FEDURPRE . AR 855 S PR
FAFEIRHBL IS AT, AR KRR 3R s A 2
USRI R BRI INBORAE 5L s BT
FEA, AT T I o A2 2% AR B IE L E A R A

OPEN a ACCESS

FTHIREA KR AN L L SR RIORS 1 B2 3 D[] i e
JAEHE R, A BB B4 1 RS (AT £
. RS ZMERETBL USBORZ Ak
PRISERE, XA AR R I ETZHT RO -

SE Ak

[1] B3 T IR 2 S AT A MG R 5 7 ¥4 78 [D].
R T KE2,2023.

[2]  BRJE.IE T IR 2 ) AT S R3 72 (D). R
Mk oK 22,2023,

(3]  Wrikds B o R, 55 2 T sh R R R R A 5
AR BFE AT A7 R e 4y 3k 2 R R (D)9 ML AL
H%,2023,43(02):178-183.

[4]  HBEAN T B o OB RIART 7 B 5 ) 5 AR
F5 LI B AN IR 5 H0R,2021,17(10):197-199

[5] R IR RERS SR B0 76 AT A B R 3 B AR o 1) B2
[D].74 ZRHE K A,2010.

039-



www.scionline2025.com EFRES TR R 20254F 10 H 1% F2M

dOi 10.12479/questpress-jzkxygcyj.20250209
questp JZKXYgCy])

HrWEETRTIENE SRR IS LERHR

@ﬁﬁ@ﬂ[&%mﬁgu%x B, THEREBRE, 756000

WE: ARFUBREESEEFELOFERFT, TERDEREAER “"ZRIES. ﬁ%%ﬁ’ﬁ
ey “HIERH . R B SAEXT, TRADALE GRS, AR Fiom

EFRA, EAERIKIE WY K. ZRLEN. A5 55 0k” 898 E. ALETHF {c%
AHEEFO5ALER, AAINMELATAER B EEBEXGZCR SRR TR ERMNE; i’i—

RNEREAE RERM. BRI AZA%E, M “HIEE. R LK. FEr™ Ge#He
X, AABIEELS. ARRFE. TR *”aé%?w@ﬁéu, RIG A KT TAZEY], %ﬂiiiizﬁll%fr#%
RERIEEZE, REIERZ. EHRRKBE ST @G ETERAR. AREW, RFERTHSH T
BABEHRIENAZE. 2AE. 225570 WRAKINK, ATEABEEIR L ERER AR L
XA HSER, TEABEE,; BEXAH,; KIERS; WREE

Innovation and Practice Research on Engineering Project
Management Model under the Background of Digital
Transformation

Shengping Shang
Urban and Rural Development and Transportation Bureau of Yuanzhou District, Guyuan City, Guyuan, Ningxia,
756000, China

Abstract: Against the backdrop of deep penetration of digital technology in various industries, engineering project management
is transforming from the traditional "experience-driven decentralized control" model to a "data-driven, collaborative
intelligence" model. Under the traditional model, engineering projects suffer from information silos, fragmented processes, and
lagging, making it difficult to adapt to the characteristics of modern engineering, such as "expanding scale, complex systems,
and diversified participants". Based on the policy orientation and industry for digital transformation, this paper first analyzes the
core pain points of traditional engineering project management and the value of digital technology fitting. Then, from the three
dimensions of management philosophy, process architecture, and technical tools, it constructs an innovative management model
of "data-driven, collaborative interconnection, and intelligent control", clarifying the key implementation paths such as
integration, process reengineering, and intelligent decision-making. Finally, combined with actual engineering cases, it verifies
the practical effects of this innovative model in improving management efficiency, ensuring quality, and controlling cost and
progress. The study shows that digital transformation can promote the collaborative optimization of all elements, all processes,
and all participants in engineering project management, and provide solutions for high-quality development of engineering
project management.

Keywords: Digital Transformation; Engineering Project Management; Model Innovation; Data-Driven; Collaborative
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Application of BIM Technology in Prefabricated Buildings

Jun Tang, Shilin Jiang
School of Intelligent Construction, Wuchang Institute of Technology, Wuhan Hubei 430000, China

Abstract: This paper systematically investigates the application value and implementation pathways of Building Information
Modeling (BIM) technology throughout the entire lifecycle of prefabricated buildings. The research indicates that BIM
technology effectively addresses key issues in prefabricated construction, such as design coordination, component production,
on-site assembly, and operation and maintenance management, through 3D parametric modeling, multi-disciplinary
collaborative design, and digital simulation. The study shows that in typical projects, BIM technology can reduce construction
costs by 8%-12%, shorten project timelines by 15%-20%, and decrease design changes by over 60%. By examining
representative case studies like the Hong Kong-Zhuhai-Macao Bridge and the Huoshenshan Hospital, the paper analyzes specific
applications of BIM technology in clash detection, virtual pre-assembly, and component tracking. Furthermore, it discusses
existing challenges such as the lack of unified technical standards and collaborative mechanisms. Future development pathways,
including establishing a BIM collaborative platform encompassing the entire industry chain, are proposed.

Keywords: BIM Technology; Prefabricated Buildings; 3D Parametric Modeling; Multi-disciplinary Collaborative Design;

Digital Simulation
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Practice and Innovation in the Integration of Tendering and Project
Cost Management under the Engineering Management Framework

Chenhao Wu
China Nonferrous Metal Industry Kunming Survey and Design Institute Co., Ltd., Kunming Yunnan 650000, China

Abstract: Under the framework of engineering management, bidding and cost management are crucial, and the disconnection
and fragmentation of these two key factors will lead to reduced project returns and increased risks. This paper analyzes and
discusses the innovative practice of integrating bidding and cost management, while also providing a feasible practical approach
for engineering management.

Keywords: Project Management; Bidding; Project Cost; Integrated Management; Practice; Innovation
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Study on the Mechanism of Groundwater Influence on the Stability
of Mine Slopes

Yongheng Xie, Zhongzheng Guo
Southwest Nonferrous Kunming Survey and Design Institute Co., Ltd., Kunming Yunnan 650000, China

Abstract: In the field of mining engineering, slope stability is directly related to mine safety production and ecological
environment security. Groundwater, as a key dynamic factor affecting slope stability, has a complex and crucial mechanism of
action. Groundwater permeates and exists in the rock and soil mass of slopes, significantly altering the mechanical properties of
the rock and soil and the stress environment within the slope through physical and chemical interactions, thereby controlling the
deformation and failure processes of the slope. However, the current understanding of the refined mechanisms of slope
instability under the multi-field coupling effects of groundwater remains insufficient, leading to numerous uncertainties in the
design of slope prevention and control engineering. Therefore, systematically and deeply revealing the intrinsic mechanism of
groundwater's influence on the stability of mine slopes holds significant theoretical guidance and engineering application value
for accurately predicting slope behavior, optimizing prevention and control measures, and ensuring the safety of the entire life
cycle of mines.

Keywords: Groundwater; Mine slope; Stability
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Key Management Points and Measures for the Safe Operation of
Long-Distance Oil and Gas Pipelines

Hongqiang Zhang
Shanghai Branch, CNOOC Safety Technology Service Co., Ltd., Shanghai 200335, China

Abstract: The sustained and stable supply of oil and gas resources is closely related to national economic development and
people's livelihoods. In the economic development of the world, including China, the demand for oil and gas resources continues
to increase. Therefore, ensuring the safe and stable operation of oil and gas pipelines is of utmost importance, and effective
maintenance and inspection of these pipelines hold significant meaning. For long-distance oil and gas pipelines, their operational
conditions are closely linked to various factors, including geological environments, technological processes, potential defects in
base materials, and the need for improvements in construction management. All these aspects require high attention and
continuous enhancement. Starting from the aforementioned influencing factors, this paper analyzes and discusses the measures
that should be taken to ensure the long-term safe operation of long-distance oil and gas pipelines, aiming to serve as a catalyst
for further exploration. Any shortcomings in this study are open to criticism and correction.

Keywords: long-distance oil and gas pipelines; safe operation; management measures
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A Brief Discussion on the Resident Design Representative and
Project Management of XX Project

Leizhen Shi
Aerospace Planning and Design Group Co., Ltd., Beijing, 100032, China

Abstract: Based on the author's participation in a XX project in a certain country, this article briefly describes the main
responsibilities and implementation points of the on-site design representative and project management work of the project.
Based on the actual situation of the project, it analyzes the critical role of the on-site design representative in the handover of
design deliverables and the review of shop drawings, as well as the role of supervision consultant engineers in controlling safety,
quality, and schedule, and explore how project management party can promote project development through scientific
management mechanisms and professional service guarantees in the complex international engineering background.

Keywords: XX project; Resident representative of design; Project management
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Construction Management and Innovation Research for
Mechanical & Electrical Installation Projects

Xuhong Wei
Lvliang Liulin Economic Construction & Investment Development Co., Ltd.Lvliang, Shanxi 033000, China

Abstract: In the construction management process of building engineering projects, the role of building infrastructure
installation works is widely recognized as irreplaceable. The construction quality of mechanical and electrical (M&E)
installation engineering can significantly impact the overall project, underscoring its importance that cannot be overlooked.
Against the backdrop of continuous socio-economic development in China, there has been an increasing demand for higher
building quality standards and specifications. To comprehensively enhance the construction caliber of engineering projects, it is
imperative to adopt advanced management technologies and methodologies to ensure the smooth progress and advancement of
M&E installation works. Therefore, this paper focuses on discussing construction management and innovation research in M&E
installation engineering, aiming to provide relevant professionals with insights and recommendations.

Keywords: Mechanical & Electrical Installation Engineering; Construction Management; Innovation Research
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	摘要：建筑防水技术是保障建筑物使用安全、延长其使用寿命的关键技术之一。近年来，随着建筑技术的快速发展
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