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High-efficiency Vibration-Compacted Integral Casting Construction
Technology for Ultra-high-span Frame-column Composite Steel
Formwork Systems
Wang Xu', Sun Peng?, Sun Bingying®, Li Xiang®, Li Weiya®
1. Shandong Open University, Jinan, Shandong 250000

2. Shandong Engineering Consulting Institute, Jinan, Shandong 250000
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Abstract : In the cast-in—place construction of ultra—high bay frame columns, traditional methods often lead to
issues such as inadequate compaction, steel reinforcement displacement, and prolonged construction
duration. Based on practical engineering cases, this paper elaborates on the construction method
involving the integral casting of composite steel formwork combined with high—efficiency vibration
techniques, and proposes key process parameters and quality control measures. From a practical
application perspective, employing standardized positioning components, layered vibration at openings,
and a single-stage casting approach can achieve a qualified concrete strength rate for the columns
exceeding 98%, shorten the construction period by approximately 40% compared with the original
plan, and reduce the comprehensive cost per column by RMB 4,823. This method is well-suited for
component construction in industrial plants, large warehouses, and similar projects, and can serve as
a valuable reference for the construction of comparable structural elements.

Keywords : ultra-high-span frame column; composite steel formwork; integral casting; high-efficiency
vibration compaction; construction technology
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An Exploration of Factors Affecting the Field Testing of Soil Foundation
Compaction Density and the Optimization of Testing Methods
Wu Bingjie
Hubei Jingxing Construction Engineering Quality Inspection Co., Ltd. Jingmen, Hubei 448000
Abstract : The on-site testing of the compaction degree of civil engineering foundations is a crucial basis for
evaluating the compactness of the embankment layer and the quality of construction. By focusing on
the methods of ring penetrometry, sand injection, and the principles of compaction degree calculation,
this analysis examines the impact of compaction process parameters, on-site environmental
conditions, and the performance of testing instruments on the results. The findings indicate that when
the number of compaction cycles was increased from 3 to 5, the on-site dry density increased from
1.62 g/cm? to 1.75 g/cm?, and reached 1.80 g/cm® after 7 cycles, albeit with a slower rate of increase.
The moisture content of fine clay—based fill materials should be kept within the range of 12% to
15%. The error of the sand injection tube without proper calibration can be as high as +2%, but this
can be reduced to +0.5% after calibration. Based on these findings, optimization strategies such as
pre—control of the testing process, moisture content correction, and re—inspection of anomalies are
proposed to enhance the accuracy and applicability of compaction degree evaluation.
Keywords : civil engineering foundations; compaction testing; sand injection method; ring coring
method; moisture content correction
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Abstract :

Tower cranes are core construction machinery characterized by complex high-altitude operation

procedures, frequent safety incidents, and significant injury risks. This study analyzes various

potential hazards during tower crane operation, identifying key risk sources—including component

failures, improper operations, external environmental interference, and management deficiencies—and

examines the mechanisms underlying hazard formation and associated injuries. Based on real-world

project cases, practical control measures are proposed to strengthen safety management, standardize

operational procedures, enhance operator competence, implement proper component maintenance

practices, reduce accident incidence rates, ensure site safety compliance, and provide both theoretical

foundations and practical guidelines for tower crane safety management.
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tower crane; safety hazards; risk analysis; prevention and control measures; construction safety
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Research on Precise Positioning and Drilling Installation Techniques for Steel
Cores of Complex Geological Conditions: Drilled Pile Foundation Projects
Xin Ju', Li Xiang, Fang Yuhuan?, Li Weiya', Sun Bingying'
1.China Construction Third Bureau First Engineering Co.,Ltd., Wuhan, Hubei 430000
2.Shandong Engineering Consulting Institute, Jinan, Shandong 250000

Abstract : To address technical challenges encountered during the construction of bored cast-in—place piles
in complex geological formations—such as significant installation and positioning errors of steel
casing, difficulties in ensuring formation stability, high construction costs, and low efficiency—this
study proposes an integrated technology combining precise steel casing positioning with drilling and
installation processes. This approach employs an optimized steel casing structure, incorporates
additional excavation and fragmentation devices along with a driving connection system, adopts an
alternating construction sequence of "casing drilling followed by rotary drilling of the pile hole," and
utilizes a dedicated verticality positioning measurement device for accurate control. By integrating
laboratory tests, numerical simulations, and engineering field practice, this study systematically
investigates the positioning accuracy, construction efficiency, and economic and environmental
benefits of this technology. The results demonstrate that the center deviation of steel casing installation
does not exceed 1 cm, the verticality deviation does not exceed 1%, and the construction efficiency
is increased by more than 30% compared with traditional methods; furthermore, the steel casing
can be reused, reducing material costs per project by more than 74% and decreasing total lifecycle
carbon emissions by 28%. This technology exhibits excellent adaptability to complex loose formations
and formations containing obstacles, providing valuable technical references for similar engineering
projects.

Keywords : complex geology; bored pile; steel casing; precise positioning; drilling and installation;
lifecycle benefits
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Research on Key Points of Route Layout and Subgrade Design in Highway
Engineering Design
Chen Bin
Guangdong Provincial Transportation Planning and Design Institute Group Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

This article focuses on the research of route layout and subgrade design in highway engineering

design. It expounds that route layout should follow the principles of safety, economy, environmental

protection, and coordination, and clarifies the key indicators and technical points of horizontal, vertical,

and cross—sectional alignment design. From the aspects of excavation and filing, compaction of

fill materials, slope protection, drainage design, and soft soil treatment, the core points of subgrade

design are summarized. Combined with mountainous highway engineering cases, the feasibility and

practicality of the design scheme are verified, providing a reference for similar highway engineering

design.
Keywords :

highway engineering; route layout; subgrade design
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Discussion on the Application of Bim Technology in Engineering
Project Management

Chen Jungi
Guangdong Changxi Construction Engineering Co., Ltd., Guangzhou, Guangdong 510000

Abstract : Building Information Modeling (BIM), a new information technology, holds significant value in
engineering management. Project management encompasses various objectives such as progress,
quality, cost, and safety. Under traditional models, there are limitations in information transfer and
collaboration. Leveraging three—dimensional digital models, BIM integrates data across the entire
building lifecycle, effectively enhancing visualization and decision—-making rationality. lts application in
dynamic progress control, precise quality management, accurate cost estimation, and on-site safety
supervision has proven to shorten construction duration, reduce costs, improve quality, and promote
modern management practices.

Keywords : BIM technology: engineering project; construction management; schedule control; cost
management; quality control
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Analysis of the Practical Application of BIM Technology in Municipal Road
And Bridge Construction

Huang Renrong

Guangdong Huazhou Construction Engineering Corporation, Maoming, Guangdong 525000

Abstract :

Municipal road and bridge projects are characterized by large scale, long duration, and complex

professional interfaces. Traditional management models exhibit significant deficiencies in information

transmission and collaborative control. Building Information Modeling (BIM) technology possesses

multiple capabilities such as visualization, collaboration, simulation, and optimization. This provides

a new technological path for municipal road and bridge construction. Relying on the construction of

three—dimensional digital models, precise control can be achieved during the construction process.

Precise control can be realized in various aspects such as joint review of drawings, scheme

comparison and selection, site layout, progress control, and collision detection. Practice has shown

that BIM technology can reduce construction risks and enhance quality and efficiency. This technology

holds promising prospects in the field of municipal road and bridge construction.

Keywords :
collision detection

BIM technology; municipal roads and bridges; construction management; visual simulation;
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Research on the Installation Technology of Double-Supported Balanced
Supports for Tower Cranes in High-rise Buildings
Sun Bingying', Wang Xiang?, Guo Xiangge?, Xin Ju', Zhao Yunshuai'
1.China Construction Third Bureau First Engineering Co.,Ltd. Wuhan, Hubei 430000
2.Shandong Engineering Consulting Institute, Jinan, Shandong 250000

Abstract : In the construction of super—high-rise buildings, traditional tower crane attachment methods often
lead to issues such as shear wall stress concentration, displacement of attachment points, and poor
component compatibility. This paper proposes a dual-support balanced support attachment installation
method for high-rise building tower crane construction, which employs three key approaches—
two-way force equilibrium, adaptive adjustment of the attachment frame, and modular matching of
embedded components—to ensure that the tower crane attachment structure remains in coordinated
alignment with the wall deformation. Based on actual engineering applications, this method was
evaluated regarding its load-bearing conditions, on-site implementation effectiveness, and overall
benefits. The results demonstrate that, upon adopting this technology, the maximum stress in the shear
walls is reduced by 42%, the displacement of the tower crane attachment point is controlled within
3 mm, on-site construction efficiency is improved by 14-15%, and the total investment is reduced
by 12-14%. This method effectively addresses the safety and efficiency challenges associated with
tower crane attachments in complex structural configurations, exhibits strong field applicability, and
can serve as a valuable reference for similar super—high-rise projects.

Keywords : super-high-rise buildings; tower cranes; dual-support balanced system; attachment
technology; construction safety; dynamic compensation
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Implementation Ideas for Whole-Process Safety Standardization Construction
of Construction Engineering
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Abstract :

Safety management in building projects is difficult because work fronts change quickly, subcontracted

crews overlap, and hazards vary by process. Whole—process safety standardization places bidding

preparation, construction planning, site operation, inspection and rectification, and completion handover

in one control sequence. Risk lists, standard clauses, fixed protective facilities, data records, and

re—inspection confirmation reduce differences among work fronts. Implementation should translate

standards into site tasks and accountable roles, assign inspection frequency and rectification

deadlines by hazard level, and retain traceable safety records.
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building project; whole-process management; safety standardization; construction safety;
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Technical and Practical Research on the Upgrading and Renovation of Fire
Protection Pipeline Systems in Old Residential Areas

Xu Tao
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Abstract : As urbanization enters the phase of existing infrastructure renewal, fire protection pipelines in old
residential communities constructed during the 1980s and 1990s commonly suffer from issues such as
aging pipe materials, improper layout, insufficient water pressure and flow rates, and damaged facilities,
resulting in inadequate fire safety capabilities. These communities exhibit high population density and
building density; failures in fire water supply can exacerbate fires and hinder rescue operations, leading
to severe loss of life and property. This paper integrates current fire safety regulations with urban
renewal requirements to identify typical pipeline safety hazards, establish renovation principles and
objectives, and propose a comprehensive technical solution encompassing pipeline inspection and
evaluation, material selection, layout optimization, pressure enhancement and water replenishment, as
well as infrastructure improvement. It analyzes construction challenges, quality control measures, and
long—term operation and maintenance mechanisms, demonstrating the feasibility and effectiveness of
the proposed approach through practical engineering examples. The study provides technical support
for the refined, standardized renovation of fire protection pipelines in old residential communities and
addresses critical gaps in urban grassroots—level fire safety.

Keywords : old residential communities; fire protection pipeline networks; upgrading and renovation;
fire safety; pipeline operation and maintenance
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Disease Analysis and Comprehensive Anti-Crack Construction Technology of
Splicing Cracks of Old and New Pavements in Highway Reconstruction
and Expansion
Li Xiaomei, Wang Yagian
Dezhou Highway Development Center, Dezhou, Shandong 253000

Abstract : Facing the increasing traffic pressure, the implementation of highway reconstruction and expansion
projects can effectively improve the traffic efficiency. However, the crack problem in the splicing
construction of old and new pavements will directly affect the driving safety and highway durability,
so it is important to study the splicing anti-crack technology of old and new pavements in highway
reconstruction and expansion. This paper analyzes the problems of crack diseases and the key points
of anti-crack technology, such as reasonable selection of anti—-crack materials, reasonable design of
overall structure, and active use of construction technology to reduce the incidence of cracks, improve
the quality of old and new pavement splicing, and promote the sustainable development of highway
reconstruction and expansion projects.

Keywords : highway reconstruction and expansion; new and old pavements; anti—crack technology in

splicing construction
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Research on the Integrated Prefabricated Construction Technology for ALC

panels, Lightweight Partition Walls, and Facing Layers
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Abstract : Traditional ALC panel partition wall construction faces challenges such as low construction efficiency,
insufficient splicing precision, susceptibility of door and window openings to cracking, and complex
finishing layer installation processes. To meet the demands for the greening and industrialization of
prefabricated construction, this study proposes an integrated prefabricated construction technology
for ALC panel lightweight partition walls and their corresponding finishing layers. By optimizing
construction processes, developing specialized construction equipment and joint connection schemes,
and conducting a systematic analysis of the construction principles and key operational points of this
technology, this study further validates its quality control effectiveness and overall benefits through
case studies from actual engineering projects. The results demonstrate that this technology can
increase the installation efficiency of ALC panels by 1.3 times, reduce construction costs for 1,000 m?
of partition walls and finishing layers by more than 57,000 RMB, effectively address the pain points of
traditional construction methods, and balance construction precision, structural reliability, and energy—
saving and environmental protection requirements. This technology is well-suited for interior partition
wall construction in buildings such as hotels and residential buildings, offering significant potential for
widespread application and promotion.

Keywords : ALC panels; lightweight partition walls; integrated prefabricated construction; joint
connections; construction benefits

e A

kYL (1991.04.01-) , B, Wk, WRFTA, WRETEREK. A8, FRIET;

EB (1993.06.01-) , %, Wik, WEFEA, WRFEAY, ALARLE, W&I%{ﬂi

% (1989.02.03-) , B, ®ik, WAEEA, #RZH% —HRTRARFTMELE, K8, TR
K& (1987.04.25-) , B, Wik, AheMA, FE=ZFF— i%ixlf{fﬂﬁﬂ&z\ﬂ AAF, FRIAEN;
WMEE (199.01.26-) , F, Wik, AHEH LA, PHZRE—ZRIRARFAENE, AH, TEIF,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 035



M TF2 | ARCHITECTURAL ENGINEERING

Bl

BB E AT A Al ZRiiieR, RO LRoR B ARSI TR, LR

REFEIRSFOUS, ol A

Rz — Y ZEMAUREEL (ALC) BUMEA—FEERER . B AR . TMR T REIORTALES, BT E R s |
P e A A, )2 R TR AR PR R R ¥ (548 ALC M B A8 s A el S RIS MO B AR S8 T A

B,

B IEENE (A5 T 55 TR Tz,

T LACEAR B DS ROE LIRS MHTERA R +

B EGTE, THFEEL mdnsiymE, B s e zmmEz v,

B IR, ASNEE TR T HHICHARCRT IS . ARIRTT

5 BT R (RS RES  RE, SR  4)

WY — AT RO TS AR LIEREROSENT, D8 ALCHUM —(MEHE THRAL T BE S . (HBUVAHIFZRE T R—JE TI UL, Stk
S E—RCIE T RGHERTS, L RT3 E 5 1Y e E R 5T

ARSCERRT ALCHRMI T, S T — B4 R i E— AU TR, i el faEE
MR TR HHASH

FEEIRME, FFE5GIUFeIE T T 53,

RERS T, W T

— . TERRSMEEE

(—) I=mR

PLEVRGHHR2E (8000 nf ) FNEFAAMFIA R E (3200 nf ) 15
BRI, W58 ALCHUE (% 2.74m x 0.6m x 75mm ) — KL%
Pt THEAR, BRERAGH 2 26 A FHAFRR, RPN, Bt

5\]/%’%%?%5/‘]/%@0
(=) £B08

ARFE AT O R & B G bR, E T ekl
PG, FEARE: O ALCHRM, 5 <600ke/m?, HiH5M
=36MPa, FRAEH<0.16W/(m - K), PriEHIL AL @ W
filFgaE L, R CoolR B Fh, P 124 EW AT, &R
R TR TRk @ SR, AR RIER LA MRS AT (5
120mm) | FHRGYIRIZF] CHiZEaE = 1.0MPa) | 40K
JIbz (JEE 12mm ) KRG GIRTEH, RIH S f Ui 26
1,

(=) £Eig&

NIRFFHE TR SR, MBS F TR & LR, %
OREMTE: O ALCHM T AR E, Rk, miET
A MHETFE. 360° BER: MASURHESETIRE, W SCEUBOM RS
Ay @ IR, KA 3mm EREENA IR, Bl i E
5 LRURZUK, T s sty R L vReR; @ WS
THUE, @FEEAEATAL AGENL, 2mEE, FREAL . ST
&, CRIRHE TR T R R

—. —HERERET T ZRIE

ALC 2T I 5 R AT — ARt L, ST LA,

AT RTINE AT TR A TE T, TR e B TR, Rk
TG b LTt JRPUERL, Mol =50,

(—) RIS ERRRE

B T ALCHM & I — MWL, Wefs, #im, ThiE,
PG, BRALSSTRETENE L. LR E # izl
i, WHEMIERSRTEE, MRMIEREPRERE, Wb Bhees i
Smm ZEf, LRSS HETEEER

(=) FEEEET RINE RE

ALCHUM BRIEAR i, Bl B JT 2L, T3t i b s B T A i
FEINE . LR G S U RS EM R E, LT RS
s THRBISIET 57 SHEE AL, R C20 401y
TRHEL, 1R, AR R TR A R

(=) thEEEEEHERE

BT AR LT K PR AR E , A IITAT I 2, L
% ALCHUM R B HARED R, T e R I TR AT [, A
MBUZIREE, W ARG R A e, &BRT
WL, TR, JERERL SR RSN

=, XERITRESREES

— AU BRI e oA . MIREORE . AR geRE .
B, REEMUEIR . WEEREIGE T, TRERREE, 2R
BUAME Lo, SRR R T

(—) EIL&E®

HORITTH : BT LIS, MIFHAR R Zes0%, ML)y
Z. MPRRA A, SOt AR, RIS AR R R AE L.

B TTTE : WEH, R KA R R R L, TR
TELAU; BRI E % )T, ALCHUM 228 a3, =

036 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



R 1.8k, JEEEBEAMATp iRy

(Z) MERE

T AL B & 5k, FEMBTm R rhak . gk )a]
B DAL, IS IARIG; SRS T, B m 2218
EIIEER . AT LB B S AR A, SR D121
ZUNARER, FEFREA/NT I5ENATER, SR S5 e[ ;
EifLEARHNATK 4~10mm, RS RN 2/3, AN
TR, CRIBRE AR

(=) ALCIERZ %

ALC RIS L AR, RREREEME, B
IRREREAE AR AR I B AT I B Ze, L HiR#E], %
BURFFZL, ZeEniiE AL R, 78 DR B M TR ) % PR 45
U, BRI M RERIE R RS S ;8 B T B AR R LR
SALIE NG, GRUERRHE 57 . SEBREah ke ss. 5%
WR&EE  Z ARG EE, SUREFH, H 2m F R T
HEE, (W2 R RORIIE

BRI AR IE S, ST TR LA RN A TR, A
Ab 1 5 255G 4T Bl M . B 5 THU 5 45 40 4 £ 10~15mm 5%
B, SR L AL, ARAE M S5 s B B G FE FE A/ N T
120mm [EEAF MR AT, ARECR DS 3, D Mesrdr Td
AR, PRBRIGISACRE, T L O S s A gL s

(M) AHIEFRESTREE

behE e U, 8 ALCHRM MR IR & ARG EE I, H%
TGS ke, GRS, B M A U
B, 5 REEME (B B, UB-RSIEE ETefhsh
TS TR T G 0 A5 M AR 9 PR 2 L 22 4L
e, RERINEEE, MRHOUEE C2OAMAREE L, Tl
S, 24hJEHREE, kTR,

() F4EKRENREE

HHRMEE, Suriimsk, BEMSHRE, A5k
TR 22 [ i AP A PR JI M ORI i B ] 1] 195 0
W, TR #E100~150mm, 4Tk yiaEHi . H (Al & 3~5mm i 5
B, KBUGTHSS S, ASHImAE, S am ",

(7)) thEmBRERET

FEIIA ARG, LRI E 2 5~10mm, B
LAV B, OESUR IS, SmEBEREEVEE, Mk
B AT S8 b, M AR AR BE < 400mm, AU
JEH S RAAIEE, T B AR A s, PR UEHE T PR
S

. REEREWRRES

(—) REH
it T 4% 4% GB/T 15762-2020 TG HhAT, TESLPEH =R

JEo FURHUR . ALCHUM S OHUR, etk mZE < bmm, 5
ST E 2 < 10mm, Ml E R 2 < Imm",

(Z) REEHREH

L S A RNLTUER], it T 5y, R A B
EBRAIE LK. T =R, R sE, U EH
K, FHEBAPEIA maS LIRS R, fhfaZe s
[

I T4 B GB/T 50905-2014 £t TR . KR35
kA, BRETEZ . L5, MERIE RS, Bkt
T, BUEZR AP g

h. TRENASHES

(—) IRRMA%SE

HARAE BTG ST HEETETH H S A 5 o T
B, BT5ER ALC UM BRI T4 11200 nf o [ FHZL SR
Fl], T AR B PO 2 e M G 158 / R (BA)
B A3S5H /K (2 N) , LR BERT, DI EIkbR
R100%; THHALIEFE Y SRR 16 R O, PR L
R 05 FERGRI 2 LICRHAR, S h AT Fkimsd,
TR A6 30% DAL, St 28iR 100%, il /R (0 i 2
Sk

(Z) GEBENT

L HAR G

T ALCHUM — R BT 2UHE TR R, S L GiiE LaL
ARMEH, & F2EE 5 R T MIRTE 7 TR B a5 %2
Py R R AE LW A A, BT TR A 2T
BTE, Ty, SR tEm TR RSk, N
IS TR T & R T 5 P,

2. &Pk

L1000 nf sk KA 21 TR0, S50 L aTHEA 78773
7, HhRgre 494407T, HEMIRK 1333378, JMESH 16000
JC; RAAFEARMTE 21744 5C, FHAMALT0297C, By aa
RAF. FRETHTIED, MR RE S 5% ez 2% LT, B
— sl T

ERaRAY &

Wi Rk b MREAR, VOCHER/N, #5445 i 15
Ko ALCHOPF A FLECME TRERE(R . i, B W0 T
TEsfeidt, JETJAMIA, REANPRIN B ASAT, 4RI SUE A,
TR B

—r »
N GiE

LS ALC R T A, R AR s i S5 i J— R

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 037



$2 T2 | ARCHITECTURAL ENGINEERING

R THOR, @uE Mg, TR TFES, #IE &R TES. WEESEEAREE TR, FEriid mida R,
TR, LR S IMARUR . SCBAEN], ARG NMIT, L SRS, B ORISR 2
RERERS . GROINGR, WA RUES TR LT, B TR,

243t

(1) B . YA IRRERE IR SREses TRERERT 42 (). FR SRS | 2025(6): 99-101.

[2) S0 . BT AR R R A A R R S U 0. RS RARH | 2025,24(15): 37-39.

B BEE , TIZE , fif, 5 ETIRREE— M RGNS AE GBEHIONT (). EHR | 2023,39(4): 26-34.
[4] ZBHRIL. . BRI — B R G s S EERE AT (1) BRILFEES | 2024,34(8): 31-33.

(5] RILAE  — (AR B A e AR SR G T RE S ST 1)), YTPEEERS | 2025(4): 52-54.

(6] FIESRY . ESRATHIR L R ER G IMERT R R AT SR (7). ZARER (7)), 2024(5): 0043-0045.

[7) THQE , e, X2, % SEGRENUS I RBEL RIS R — AU T AR (). KRR, 2024,34(3): 64-66.
18] F LN . GaRmRESRBTHRLEHARZE F HT (1. FRSCRHBIHFIREREE (2300 ) TREOR | 2025(10): 101-104.

19] 867 . ALCHbA bRt Ut AR R M ()] EAE L, 2024, 46(2): 289-291.

[10] 208 . SR badil ST = — AUHE L L ZH15T 1)), e Rt | 2024(8): 123-125.

[11] A A R [ bt . 28I TRBELAR (GB/T 15762-2020)[S]. ALT « HEFRMEHARAL | 2020.

[12] ¢ . gt ALC Bt LT i 2] 22T (], TLWERES L 2024(3): 89-90.

[13] X . ALC Wbt & 22 A S (). SR , 2024, 52(7): 78-81.

[14] BXPH . FRAEGIERELE ALC BEHEANGE R FIAFSE 0] JETHOR | 2024,53(S1): 456-458.

[15] Hpie A R [ 52t . A RREMREMs TR IR IOk (GB 50210-2018)[S]. At « FPEEF AL AL | 2018,
[16] BEA . B UTa RS ALC M T2 (7). R EEFEERER | 2024(12): 112-114.

[17] PN . ALC B FREEHE L3 DLIAIRR B i e (0], LSSt | 2024, 50(5): 98-100.

(18] Hrfe AR EA Tl bR SR L bl 22 2 ARBIE (JGT 80-2016)[S). dbxt « HHEEER AL HIRAL , 2016,
[19] Hrdg A BRI [ S bRt . HAR T RRAR A TS (GB/T 50905-2014)(S]. bt - HrEESE TR | 2014.

[20] JTIRE TARMATAPRAT] . B FRAAThEHrE B = Py i TR 645 [R]. 2024,

[21] Fg /RS = A AT . 30t ALC Fsl— Uit THARBIAR [R). 2024.

[22] R . ERCAHE LS LG0T AT LT (1), TREZGT | 2024, 34(4): 34-36.

[23] Zofl . SRS R ALCHUMHIN IS (). B skl | 2024,51(3): 156-158.

038 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



] 2 TR 5 i s e Joit e A R BT 5
it
RSB, R FL 741300
DOI:10.61369/ME.2026060037

Er=AALETFSIGETERELXRNEEFEFE, ERNERMET, MR RBEET KEMmARERAE

T, WFEEGENERDERES, iELE~. £5, £520, AUERRENTRAEH, BX=RAMLIN TR
BiRTEASED. REEZEHR. BELARNEEIEZNER. NAXIBR. SEEISMNEARRB=1FAETH
%, MELZAMNEEZISRTERELXRHTAN, HARTHAEKENRSREGE,

Et=iE; BHAR; DARE; SRELR; BREE
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Abstract :

Territorial spatial planning is an important institutional means to lead high—quality urban development.

Under the new development stage, urban development has shifted from scale expansion to quality

improvement, and the requirements for spatial governance are increasingly high. By coordinating

production, living and ecological spaces, and optimizing resource allocation and spatial structure,

territorial spatial planning plays an important role in improving urban carrying capacity, promoting

the free flow of factors, and preventing development risks. Starting from three aspects of planning

objectives, implementation mechanisms and development effectiveness, this paper analyzes how

territorial spatial planning supports high—quality urban development, and provides reference for

improving urban governance level.
Keywords :
resource allocation

territorial space; urban development; spatial governance; high-quality development;
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The Sliding Formwork Construction Technology and Practice of the Shallow
Circular Silo Wall

Yu Yichao, Wang Changlei, Wei Guoliang
China Construction Seventh Engineering Division Corp., Ltd. Zhengzhou, Henan 450000

Abstract : Inresponse to the construction difficulties such as dense layout of large—diameter shallow round
silos, continuous construction at high altitudes, high air-tightness requirements, and high risk of cross—
operation, this paper conducts research on the hydraulic sliding formwork construction technology
for silo walls based on a certain warehouse building complex project. It elaborates on the structural
parameters of the entire sliding formwork system, summarizes the entire construction process including
assembly, sliding up, and dismantling, and formulates special control measures from four dimensions:
steel bars, concrete, construction accuracy, and safety risks. By adopting multiple sets of sliding
formwork equipment for concurrent construction, real-time precision monitoring and correction, and
dynamic control of strength, the problems of silo wall formation deviation, leakage, and uneven
appearance are effectively solved, ensuring the construction quality and safety of the project. This can
provide a reference for similar sliding formwork construction of shallow round silos.

Keywords : shallow round silo; silo wall construction; hydraulic sliding formwork; construction technology
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Discussing the Management and Maintenance of Production Equipment in
Industrial Enterprises

Zhuang Delin
Guangzhou Ansteel Steel Processing Co., Ltd., Guangzhou, Guangdong 510800

Abstract : Production equipment serves as the material foundation for the normal operation of industrial
enterprises. The level of equipment management directly impacts production efficiency, product
quality, and the economic benefits of the enterprise. Currently, some industrial enterprises face
numerous issues in equipment management and maintenance. Inadequate implementation of systems,
delayed equipment maintenance, and insufficient professional competence of personnel have led to
frequent equipment failures and shortened service life. Improving the equipment management system,
strengthening routine maintenance work, enhancing the professional competence of management
personnel, and introducing modern management methods are effective measures to enhance the
overall efficiency of equipment, reduce operational costs, and provide reliable guarantees for the
sustainable development of industrial enterprises.

Keywords : industrial enterprises; production equipment; equipment management; equipment

maintenance; overall efficiency
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Performance Analysis and Optimization Research of Automobile
Braking System
Zhang Zhaoshuo', /hang Boran, Zhang Enshuo, Dong Zhixuan, Jiao Xuerui
Yantai Nanshan University, Yantai, Shandong 264000

Abstract : The automotive braking system is directly related to the vehicle braking distance, handling stability,
and driving safety. With the increase in vehicle speed and the complexity of road conditions,
traditional braking systems are prone to issues such as excessive temperature rise, thermal decay,
and unreasonable brake force distribution during continuous braking and emergency braking. This
paper takes a typical passenger car braking system as the object of study, analyzes its working
principle and main performance indicators, and focuses on the effects of braking distance, brake disc
temperature rise, and front and rear axle brake force distribution on system performance. Based on
this, optimization measures are proposed from the aspects of brake disc heat dissipation structure,
friction pair parameters, and dynamic brake force distribution strategy. The results show that after
optimization, the braking distance is shortened, the maximum temperature of the brake disc is
reduced, and the vehicle braking stability is improved. This study provides a certain reference for the
performance analysis and structural optimization of automotive braking systems.

Keywords : automotive engineering; braking system; braking performance; thermal decay; system optimization
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A Compact Electric High-Flow Drainage Rescue Vehicle

Qian Wenhua, Lu Han, Fan Qiankun
Hubei 3611 Emergency Equipment Co., Ltd., Wuhan, Hubei 430056

Abstract : Inresponse to the difficulty of conventional large—scale drainage rescue vehicles in adapting to muddy
roads, narrow spaces, and poor passability in drainage application scenarios, a compact, strong off-
road capability, and flexible large flow drainage rescue vehicle is designed and developed. The high
flow drainage emergency vehicle combines power generation from the chassis diesel engine with the
installation of an independent diesel generator set to fully utilize the chassis space and reduce the
overall vehicle cost. At the same time, a portable electric drainage pump is used, which is lightweight,
has a low placement position from the ground, is set up reasonably, conforms to ergonomics, is easy
and fast to transport on the rescue site, has few auxiliary actions, and can be quickly put into pumping
and drainage emergency rescue operations, with strong market competitiveness.

Keywords : power generation; independent diesel generator set; high flow drainage emergency
vehicle
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Research on the Stability of Permanent Magnet Synchronous Motor
Control System

Wang Shengchao, Wang Binggiang, Chen Li
Shaanxi Changling Electronic Technology Co., Ltd., Baoji, Shaanxi 721000

Abstract : Permanent magnet synchronous motors have technical advantages such as low operating losses,
high power density, and wide speed regulation range. They have been widely applied in industrial
drives, intelligent equipment, and new energy transmission fields. The stable operation state of the
control system directly affects the transmission accuracy and continuous operation of the equipment.
During the operation of the motor control system, various conditions such as load sudden changes,
parameter perturbations, electromagnetic interference, and deviation in control algorithm response are
likely to cause running faults such as speed fluctuations, current oscillations, and system instability.
Based on the vector control architecture of permanent magnet synchronous motors, this paper
conducts research from technical aspects such as system operation mechanism, stability influencing
factors, core control technologies, simulation debugging optimization, and steady-state operation
regulation. It identifies the technical reasons for system instability, improves closed—loop control
strategies and parameter matching schemes, establishes a complete stability regulation technology
system, and enhances the steady-state operation capability of the permanent magnet synchronous
motor control system under complex conditions.

Keywords : permanent magnet synchronous motor; control system; vector control; operating stability
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The Application of Surge Protectors in Lightning Protection Design

Xia Shihao
The Meteorological Bureau of Wenshan Zhuang and Miao Autonomous Prefecture, Yunnan Province, Wenshan,
Yunnan 663000

Abstract : With the development of society, the integration degree of various precision electronic equipment and
intelligent control systems has been continuously enhanced, while the equipment's withstand voltage
and shock resistance have significantly decreased. Problems such as equipment damage and system
paralysis caused by lightning disasters have become increasingly prominent. Surge protectors (SPD)
as important devices for low-voltage lightning protection and overvoltage protection, can quickly
discharge surge currents and limit transient overvoltages. Based on the current lightning protection
standards, this paper first introduces the working principle and main structure of surge protectors,
then deeply analyzes the application of surge protectors in lightning protection zoning and hierarchical
protection systems, and points out common problems in installation construction, selection matching,
and operation and maintenance management. Finally, it provides optimization measures to provide
references for the standardization, high—quality, and efficient implementation of lightning protection
design.

Keywords : surge protector; lightning protection design; application
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Construction Technology and Application of Rapid Assembly and Disassembly
for Prefabricated Intelligent Extensible Cantilever Unloading Platforms
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Addressing technical challenges associated with traditional cantilever unloading platforms—
such as low installation efficiency, high risks associated with high—altitude work, and difficulties
in safety control—this study proposes an innovative construction technology for prefabricated
intelligent extensible cantilever unloading platforms. Based on actual engineering case studies, this
paper elaborates on the core structural system, the principles of intelligent monitoring, and the key
construction points of this technology, while also analyzing its application benefits and quality and
safety control measures. Practical verification demonstrates that by integrating modular assembly,
intelligent extension control, and real-time monitoring technologies, this construction method can
reduce the installation time of the unloading platform by 87.5%, lower the risks associated with high—
altitude work by more than 90%, improve material turnover efficiency by 60%, and save a total
comprehensive cost of 26,000 RMB throughout the entire lifecycle of a single platform. This technology
is well-suited for various vertical transportation operations involving building materials at high-rise
sites, providing a feasible solution for achieving efficient and safe construction at construction sites.
prefabricated unloading platform; intelligent telescopic mechanism; rapid installation and
disassembly; construction technique; safety management
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Analysis and Prevention of Failure Causes in Small Diameter Working Rolls for
Cold Rolling

Ma Yan
Ma'anshan Iron & Steel Company Limited Cold Rolling Plant, Ma'anshan, Anhui 243000

Abstract : In 2021, a pickling and continuous cold rolling unit underwent technical renovation and upgrading.
After the renovation, the F3 rolling mill was modified to use small-diameter rolls, resulting in increased
bearing load. On average, the work rolls of the F3 rolling mill burned bearings twice annually, causing
significant direct economic losses. This paper conducts a comprehensive analysis of bearing failure
cases by introducing slots and adding O-rings to block the emulsion ingress path, ensuring the
effectiveness of bearing lubrication and extending the safe operational cycle of the bearings,

Keywords : bearing; failure; work roll
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Integrated Assembly Construction of Upper-Level Lane Slabs for Ultra-
Large-Diameter Shield Tunnels Under Conditions of Sharp Curves and Steep
Longitudinal Slopes
Qiang Xiao
Shanghai Huangpu River Cross—River Facilities Investment, Construction and Development Co., Ltd. Shanghai 200002

Abstract : The shield tunnel with an outer diameter of ¢ 15.56 m for Bid 2 of the New Caobao Road Expressway
Project in Shanghai features construction difficulties including a sharp curve with a radius of 500 m, a
maximum longitudinal gradient of 5%, and limited internal clearance height. The conventional overhead
travelling crane hoisting assembly method cannot meet the requirements in terms of safety, efficiency
and assembly accuracy. Based on this project, the integrated jacking-rotating assembly technology
adopting DCY 100 transporter was developed and applied via optimizing construction organization
design. By adopting a longitudinal flow construction rhythm with a 500-ring lag, a full-scale 1:1 test
section at Chentai Road was carried out for verification. Combined with refined control technology
for slab—column joints, the spatial fitting challenge of heavy—-duty and large—span prefabricated lane
slabs in sharp curve sections was successfully addressed. Field application results show that this
technology reduces the assembly time of a single lane slab from 60 min by the conventional method to
less than 15 min, controls the alignment deviation within +3 mm, and cuts the number of operators by
50%. It realizes safe, efficient and millimeter—level precision construction of internal tunnel structures,
and provides replicable experience for similar subsequent projects.

Keywords : single-tube double-deck tunnel; prefabricated assembly; lane slab; flow construction
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Research on Automatic Prediction Methods for the Operating Status of
Electrical Equipment in Substations
Liu Yiping
COOEC (Zhuhai) Heavy Industry Co., Ltd., Zhuhai, Guangdong 519000

Abstract :

The operational status of electrical equipment in substations is directly related to the safety of the

power grid. Traditional manual inspection is inefficient and prone to missed inspections. This study

proposes an automated prediction method based on data-driven analysis. By collecting historical

operational data of equipment, establishing a feature parameter system, and applying machine learning

algorithms to construct a prediction model, experimental results show that this method can effectively

identify trends in equipment state changes, achieving a high level of prediction accuracy. It provides

decision support for substation equipment maintenance. The method responds quickly, has high and

stable accuracy, and is easy to deploy on-site.

Keywords :

substation; electrical equipment; operating status
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Contracting Projects of Power Engineering
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Abstract :

Power engineering EPC (Engineering, Procurement, and Construction) projects involve multiple stages

including design and procurement, feature long construction cycles, involve numerous participating

entities, and require close coordination across phases. Risks in any single stage can easily propagate

and delay the overall project schedule. With the continuous expansion of power grid development and

ongoing advancement of new power system construction, project management requirements are rising

steadily, making risk management a critical component of power engineering projects. Based on this

context, this paper systematically discusses the practical necessity of implementing risk management

in EPC projects, identifies various risk factors throughout the project lifecycle, and proposes targeted

optimization and control strategies to enhance resource allocation efficiency and ensure the orderly

progress of power engineering projects.
Keywords :
control countermeasures

power engineering; EPC general contracting project; risk management; optimization
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Practical Challenges of the Dual Prevention Mechanism in Coal Mine
Safety Management

Guo Zihao
North China Institute of Science and Technology, Langfang, Hebei 065201

Abstract : To improve the implementation quality of the mechanism, this study takes a high-yield and high—
efficiency underground coal mine as an example, focusing on five specialties: coal mining, tunneling,
electromechanical, transportation, and ventilation and fire prevention. By using methods such as
on-site tracking, on—-the—job interviews, data traceability, and ledger verification, the operation
of the mechanism from 2023 to 2024 was reviewed. The results show that the target mine has
three prominent problems: insufficient dynamic adaptation of risk identification, disconnection in the
coordination of hierarchical hidden danger investigation and governance, and weak digital support
capabilities. In response to these issues, the study proposes a full-scenario dynamic risk classification
control system, a multi-level collaborative hidden danger closed—loop governance mechanism, and
a digital platform—driven implementation path. The trial operation results show that the effective rate
of major risk control has increased by 27.3%, the closed—loop period for general hidden dangers has
been shortened by 31.5%, improving the timeliness of risk identification, the continuity of hidden danger
rectification, and the accuracy of management decisions, providing a reference for underground coal
mines with similar geological conditions and production organization models.

Keywords : dual prevention mechanism; coal mine safety management; risk classification control;
hidden danger investigation and governance
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Analysis on Magnetic Separation Iron Removal Technology and Process
Parameters of Quartz Sand for Glass Production

Ren Junjie
Sichuan Nanlian Huanzi Technology Co., Ltd., Jiangyou, Sichuan 621700

Abstract : The physical and chemical indicators such as transmittance, color, and bubble density of glass
products are closely related to the iron impurity content in the raw material quartz sand. Compared
with acid washing, flotation and other impurity removal methods, magnetic separation method has
the advantages of simple process flow, low operating cost, and no secondary pollution, and has
become one of the commonly used technical means for iron removal and purification of quartz sand
for glass. Starting from the basic principle of magnetic separation for iron removal, this article analyzes
the influence of key process parameters such as magnetic field strength, feed particle size, feed
concentration, and magnetic medium structure on the iron removal effect. Combined with the actual
production parameters of a certain enterprise, precautions for equipment selection and operation
maintenance are proposed. Practice has shown that through the coordinated control of the above
parameters, the content of ferric oxide in quartz sand can be reduced from a maximum of 0.20%
to below 0.08%, meeting the requirements for iron removal in glass raw materials. This can provide
reference for similar enterprises to optimize quartz sand purification processes.

Keywords : quartz sand; magnetic separation; iron removal; glass raw material; process parameters
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Analysis of Low-Carbon Management Technology Paths for Airport Ground

Abstract :

Keywords :

Operations under the Carbon Peak Goal
Yang Jinpeng
Capital Airport Group Co., Ltd. Beijing Daxing International Airport, Beijing 100000

Under the backdrop of the dual-carbon strategy, the ground taxiing, vehicle operation, energy
consumption, and pollutant emissions of civil aviation airports are the key bottlenecks for carbon
reduction in the aviation sector. Ground operation carbon emissions account for over 60% of the
airport's total emissions. Low—carbon management is urgently needed. This paper, based on the
requirements of the carbon peak goal, systematically reviews the low—carbon management technology
paths for airport ground operations, covering six core technologies such as taxiing optimization, vehicle
electrification, bridge-mounted (ground well) substitution, deicing waste liquid treatment, intelligent
dimming, and carbon emission monitoring. Combined with specific operational analysis of technology
application effects, it provides technical support for the green, low—carbon, and intelligent operation of
civil aviation airports.

carbon peak; airport ground operations; low-carbon management; taxiing optimization; vehicle

electrification; APU substitution; carbon emission monitoring
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Research on Intelligent Control Instrument and APC Application Process of
3 x 3AMW Waste Heat Power Generation

Tai Rongshan
Yunnan Tian'an Chemical Co., Ltd. Kunming, Yunnan 650000

Abstract : Aiming at the problems of steam metering distortion, high instrument failure rate, single loop PID
multivariable coupling, frequent unplanned unit shutdown, and low steam cascade utilization of Yunnan
Tian'an chemical 3 x 3MW back pressure waste heat generator unit, a four—layer integrated intelligent
control platform of "“field perception — process control — APC optimization — business management"
was built, and the Central Control APC suite multivariable predictive control system (MPC) was
deployed to complete the selection of anti—corrosion intelligent instruments, the transformation of
dual redundancy of key measurement points, and optical fiber redundant communication. The field
operation results show that: the steam metering error is reduced from 10% to 15% to less than 2%,
the annual failure rate of the instrument is reduced by 85.7%, and the annual non shutdown times of
the unit is reduced from 11 to 1; The long—term operation rate of APC is = 95%, the power generation
output of the unit is increased by 3.2%, the annual venting steam is reduced by 12000 T, the annual
standard coal is saved by 4672 T, and the static investment payback period of the project is only
1.65 a. the complete set of transformation scheme can provide engineering reference for the intelligent
upgrading of phosphorus recovery and coal chemical waste heat power generation.

Keywords : waste heat and pressure power generation; intelligent instrument; redundancy of measuring
points; APC; energy saving and efficiency increase
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Common Electrical Fault Diagnosis, Maintenance, and Grid Safety Protection
Measures for Wind Power Substations
Ma Shijie
Xinjiang Longyuan New Energy Co., Ltd., Urumgi, Xinjiang 830000

Abstract : Against the backdrop of comprehensive advancement towards the "dual carbon" goals, China's
onshore and offshore wind power installed capacity continues to rise steadily. As core substation
equipment connecting wind turbines to collector lines and the public power grid, box-type transformers
(referred to as wind power box transformers) perform critical functions including voltage boosting for
low-voltage AC power from turbines, energy collection, distribution protection, and grid integration
isolation. These transformers operate under harsh conditions such as sandstorms, high temperatures,
humidity, salt spray corrosion, and frequent lightning strikes, leading to frequent electrical faults like
insulation degradation, switch component failures, and circuit short circuits. Such issues not only
cause turbine downtime and power generation losses but may also trigger collector line tripping, grid
voltage fluctuations, or even regional power grid failures, jeopardizing the stability of wind power
grid integration systems. Drawing on operational experience from both onshore plain and coastal
tidal flat wind farms, this paper systematically identifies four major categories of common electrical
faults in wind power box transformers—high—voltage side, transformer body, low-voltage side, and
secondary measurement/control circuits. It elaborates on online fault diagnosis and offline test-based
diagnostic techniques, establishes standardized maintenance procedures, and proposes targeted grid
safety protection strategies for wind power grid integration scenarios, providing theoretical references
and practical guidelines for full-life—cycle operation and maintenance management of wind farm
transformers, fault rate reduction, and secure grid integration of wind power.

Keywords : wind power transformer; electrical fault; fault diagnosis; equipment maintenance; grid
safety protection; wind power grid integration
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Application of Ultrasonic Transmission Technique in the Inspection of Bridge
Pier Integrity
Zhang Qing
Hubei Jingxing Construction Engineering Quality Inspection Co., Ltd. Jingmen , Hubei 448000

Abstract : The ultrasonic transmission method relies on changes in acoustic time, velocity, amplitude, and
waveform to reflect the continuity and compactness of the concrete within the drilled and grouted piles
of bridges. This paper analyzes the theoretical basis, preparation for testing, field operations, data
processing, and the engineering application effects of this method. The results show that the average
velocity of intact piles remains around 4,200 m/s, with an amplitude attenuation rate of approximately
5%. The average velocity of Z2 piles with mud entrapment and localized segregation drops to
3,800 m/s, with a significant amplitude attenuation rate of 25%. After grouting treatment, the velocity
increases to 4,050 m/s, and the amplitude attenuation rate decreases to 11%. The integrity grade is
adjusted from Class Il to Class Il. This method has high application value for the localization of deep—
seated defects and evaluation of reinforcement effects.

Keywords : ultrasonic transmission method; bridge pile shaft; integrity inspection; sound velocity;
defect identification

515

IR A B AR AT BT SRRSO AE, FE L B R AR E e, AiWEEME 2B, S
BE | R RIS N NG 8 L TR R Z N, MRS IR RRHHBIRIE . BT, A81E . WTREAE RSO . SRER P A LRI S
KA, FHARBRINING], FTREHIS AR REI IS I H . Rk, S A S RO SE s A N T i BT R TR L.
B AT A RIS A28, RS IRIETT A S SRS L AT, FEBRIE e G . YA RIS T TR 5
SRETR . AT IASNRIE S R IRCR, RO SR IR A S

—. BERESES NGRS TR MERIEI IR
T BRI FE SO T R RS B BRI 1) L R LR A=)
R YT SR TR A 2 (R R L M R B SBESAFTENTRE . YR, ARIRSESRIAIN, AR RSk
B, HAEEACR AR WA AN R P e O LR ARSes . BN R, ARG R, IR,
DAK e AL RR B BB MITE W e R . SE TR RGN ALIETE P IR, RIS, EHARE0T AR . IR
PR GE L P AU S S SRS, RAHAERMR M BRI RR R R B SR A L M

EHEAN: KK, Bk BETRIG, FE7m: #5 -FMTRRI,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 093



{SET72 | INFORMATION ENGINEERING

V=—
t

Hofr, v FORFEPIRREE, B8 m/s, § FORENEAE
G SINCRAE SR AR, PO m, ¢ FORFEIE RS
R EOR TR, B so STATHIENEERE, FidE
Lkt 1 UL S MU e T, e, it
WA T A A B S P 5 3 [ — IR L DX )t B i 5 e |
IR B PR AR S e A2 R4 BRSO, AT 2 IX R A7
TEGE A B B R A I P RE M 5

—. RS EE R EGA NS RE

(—) ®NFRESTE

SET MR R At AL NS ZS R T I, R i 2 T 7 0
EAR. ERIRAA LI SRR N R —HR B 5. i
FE R OB RR R A, HAUR A G AE: iR
AKF800 mm AFAIAG# 248, H#E4%75 800 mm %1600 mm i H
A3, AR AT 1600 mm IFEATIEARRLL L, IFIHMNARJE N
(S5 Ff P TR, ol A 3 T A R B S BT, M e
PAEAR/INF 40 mm BEEE AR, Bk b ORES I B 25T,
EIREPR, B O T e R, S W R SR KR
B RN N HRRER TR T, B LS m oA 3
TREAZ50 mm A, FHARE RGN 1.2 m, %77 2R3
A AT S R gy R .

NG TN R HEey Rl R 6 N AWl Cchi v 7 o oL NGAY VA S
PRI EHUASREERIBE . 325 . il oy U B A I HEH T B 50bR
S, BRI el Ak Hh [ s B I SR R AR AR S
BB TR B . 2 [ AL B2 T R B R B T B A 1
MW=k, 7 BB e ml ST Bl o 337 P90 L B 5 X AR T 327
AUAHORSE LI PR, (08 OO B AT 7 0 P )
TG BT R L I HER AT AN AR, PREFE I3
WK, MIRERRBE TG AR . BB IR SR 7
I W S0 PR T4

(Z) DA NEIRES TR

PIA R 4 7 T AL B RE A s Bl i K 2R S
SRASHUAE [R] — 4R VERE 45 TP b A das il o AN GLTEAE P A A
&, KRR g SRR AERR 4 B N HCE R — R R, IFE
R AR AT R [RIAE TR, (S0 L B RE AR E A A1 75 T I £
FEACTR R, Sl D A0 B 75 I S - 5 A R Rl P
A R 328 oK, A P BE B #0010 emy A, IBEE TR
AR P I SRR A B IR S AR B TR B, TR R B 2
s, DU S XA R AR . (2R B H0R R s
BIJE—2 ™, SRR, BRI N 2 MHz,
R 500 V, BRI E P I TN A, R A
R AN R T A B T e . e RERS NI R TR L
TR, R H I BRI S A, [N A2 155 BT

SRNUEEER, (ROEHL R O Bt . SRR
RS F5dG. WARELSFRHIOVAE, BnIr
PRAF G SZ RO B BRI ER, BT R S B D S B i S5 e 1
PR

( FusDkREwLER )
¥

(Crtemsmtin (B588. ~aHR) )
K3

(asemsmin (Hhigs. Sailg) )
v

HRBERRRIREL A (FOIRAENE. RET
Bk, BloRk. KE)
2

(msggs (CRESTE2MHz. REFEBESO0V) )

(H20em/ RS FHIERE )

FRRERINEE

(umRR SEERE )

| RSB RES F I IRZE

(=) BNEERRFIE IR

BUARLSEG, F AR R SeU0r rl st 28— 5ok
TR, ST SRR AR S B R R
TP K LT PR, JEUUGTE m] e F /N AR H 2 A T W P 38
U o INPAE R AR RS A U 554 BB R _ B TR,
REABAELR B 1 S RAE P (] I 1 55 B L 7= o AR LR
EIIAVIY EAGE LGS BN, JER I R Ia )R RE RIS
SyEEBEATI, R R PR B TR T S

SERIEE , BRI TR IN L B A U i e (L A\ T
—HBARF IR, HBE R A SR AT
TR N A T AU IR R R ST 2, IRIEN B —
be oS R N S e 3 W 0 N e 1 B e P
ORI IR T 3800 my/s VENWIFIEIME, [RIISEEGAR A5 A
AR REHI TS o 7 BN 7 SR AL N BT e e R
WP Sy, R G A Rl P iR 22 ISR B
BN e IRIFREROM DO e v, 32 DX 1A 5 A B X [R5t
et SRR

DA EAS B R B ], R AL s SRR
TR 3G F T 40 B AT [ R 2, JFxe it 2 s e
R EIM TR A o 24 2 DL LT AR R HER T 3800 m/
s BB SERTIN, ARSI EERIE X, S 2RI
BRI TR

=. BERESEET RS TR MR PN AR
Rath

(—) TERFIRAOHE LS RISIE

SIS TR SR IGAE 21 28 Z3 TF Rl Il B vk
R, MEAION 1.6 m, PRI =M A, W TR B
7920 cmo BUBKHETAOE | IRIERERE R PIPIESNE N LS

094 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



AR o JRIFREIREE T RAE S W AR TR RS LN R RS
FOFLICTRIE,  HO{EB o a0 7 R A AT B I R B R ] S
RAGE 25 R 1o

1 B G BR YE AN S R Gk

WS M RIETER BRpEEL SERLME AL
71 4200 m/s 5% IR B S
72 3800 m/s 25% SR AR =B s m
73 4100 m/s 8% EINT JIES

FEVH WL, 71 B 7 R E LR I g/, I e
W, MRS AT Z3 MR R B AR R I
%, AHFEPS R R AT, ey T 2Roeept, 22 BEpjde
BIEEZE 3800 m/s, RIBEICRIAE]25%, S IREEBIL TR %
AR, 300 HH 2 DX TR BE - 2 SR o G B0 ) Z2 B S
BOTRAREARS TSN FE A, A4 5 7 B 1 %8 4050
m/s, IRIGFEHFEEE 1%, SHITTESATINE, otk
Ry 2,

(Z) WNZERSEH 7R T

MR B e S PPN IE RO MR, W IIESA . (A
AR S B AR 56 T IR ) TR B S A [l o AR AR R o
LR TR IS R AT S S oo, BREEsE, (1R
BB S O R e . AR IR, DL Z2 S
BN, BT G A Il 3P I i P e 2 A R
TR, K R RS BT X IR VT AETH A F 240124 m &
12.8 m, BEEERNRZIELAN +10 cm; (RS A ) Rl —[X

St

[AI(LRER BN R A S, EARZELI +£30 em, LFUR
BIRETIHARAE P

F I T R R RE AT, BB S AR R T Y
WA R, HIME DL R BRI A SRRV . Z2 B
ACPERT, HFPOE SR E N WZHE, #aEin#ZE 6200 kNN
Fes b, AREH S A RO PPA LA 5 Se B P S AR — 25
R ERTTEEIER TS 4050 m/s, IRIFTEWNZEMEE 1%,
Eie g ARG S SN i F Gt &5 GI A= 4 /sy Iy
RAWHRBI A ZrekA, A WOEGHEXT R B T
JRIHB AT B A BN A RE T, G B TR AR L A R A
s AHZIT M BUR A AT, A ASEIE . (AR SRS
AR, AN BT 7 o S B A R S B R A

[S

N

TP YT VAN R B e B AR I rh RS TE B B2 1R
JETT IR 2AF IR, XEUE . BT R R A AR 1 S R ik b B i
HORBIRE T . SERRR I, R ER sl A e A B o A A
T BREER P T REASRG—1, JFE G RIE .
FTCRAEHATER G52 X e X BOL R s I s s, 4T
X R B A SR A G AT S . % R R SRR LI A
TR PPN AN AR ORISR T B

[V1FRMEESE . P BE S AR B A B SE e Al O R A ST (0], BURTAZRM , 2025, 4 (15): 129-132.
(205 . HETRRAR STGTEE R B ) A B EERESE R A H AR BT S R (). RIS R L 2025, 16 (20): 181-184.

(3 E0H: . RS SERE AR T A BB A A (). ICESET L 2025, 8): 70-72.

(41465 | PR BB A EAR GEHEESE S ARG g By F ARG (D). S AL | 2025, (16): 80-82.
[5] ZEPEITE . KA B e MAG U o A 7 I SR S 43T (0], vh (140 L 2024, (5): 128-130.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 095



{SET72 | INFORMATION ENGINEERING

DL AL Sl ) A3 — 4B B PR B REAS T 5T

HIBER, =MEIE, ERE, WiET, Bl
BRIHESFE, BRI IEKE 150000
DOI:10.61369/ME.2026060003
i E ! ATUNEREAENTRREEHUE, AXETNENRERARFERE=4EESEAEERMETUNIERS.
FEMA=HNEEN. ARBELCEREZIHERNESZ, BREBREFEERFERSSR TSR,
REEBRGA=HEEEZ, BEEBEEARSEMRESERSTHZANKREERR, G874 BERNRRIREEEN
FR, ANERCHENERNRZLERSR. BERLERRE, HBRTZEZHERETWEERERTRERE
HREAMTESFEE, ARAREBLINEEEELREN, FAoEERMESTBENFEESE, ASEMERE
FIEA SRR ER BN 1,
X B | VBUR;, £RSHER, SE; EAER; Zaee

Research on 3D Modeling of Live Pigs and Intelligent Detection of Lean Meat
Percentage Driven by Machine Vision

Qu Mingyue, Guo Yuanyuan, Wang Chengguan, Yang Jianing, Yang Shuting
Heilongjiang Oriental University, Harbin, Heilongjiang 150000

Abstract : To achieve non-destructive, rapid, and accurate measurement of lean meat percentage in live
pigs, this paper explores the research on 3D modeling and intelligent detection mechanism of lean
meat percentage based on machine vision technology. By comprehensively applying methods
such as 3D visual perception, point cloud data optimization, and deep learning feature extraction,
the paper addresses issues such as flexible body deformation of live pigs and the complexity
of breeding scenarios. It proposes a 3D reconstruction algorithm for the pig's body, explores the
mapping relationship between the 3D shape of the pig's body surface and lean meat distribution, and
constructs an end-to—end intelligent detection system for lean meat percentage of live pigs. This paper
overcomes the deficiencies of 2D visual detection, such as lack of dimensional information and sparse
features, and addresses the issues of insufficient applicability of general 3D models to the flexible body
of live pigs and their breeding scenarios. The research results enable non-destructive detection of live
pigs and can promote the selection of superior breeds and refined breeding management, providing
assistance for the intelligent and precise development of the pig breeding industry.

Keywords : machine vision; 3D modeling of live pigs; point cloud processing; lean meat percentage;
intelligent detection
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Research and Application of Autonomous Navigation Technology for Fruit and
Vegetable Handling Robots
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Abstract :

To effectively improve the handling efficiency and accuracy of fruits and vegetables, this paper

conducts a research on the autonomous navigation technology of fruit and vegetable handling robots.

Applying autonomous navigation technology to such robots can boost fruit and vegetable production

efficiency, cut labor costs and enhance handling precision. The autonomous navigation technology for

fruit and vegetable handling robots mainly covers three parts: multi-layer map construction technology

based on consistent representation of multiple sensors, autonomous scene understanding technology

based on multi-source perception data, and learning—based long—term autonomous navigation

technology for handling robots. In this research, the above autonomous navigation technology is

deployed in campus and planting scenarios to further verify its feasibility when applied to fruit and

vegetable handling robots.
Keywords :

fruit and vegetable handling robot; autonomous navigation technology; precision
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Analyzing the Application of Surveying and Mapping Technology in Road and

Bridge Engineering

Zhang Bingyi

Guangdong Xiangfei Highway Engineering Supervision Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

Keywords :

In the field of road and bridge engineering, surveying and mapping run through all stages of planning,
construction, and maintenance, serving as an important guarantee for quality and safety. Level
elevation surveying and total station coordinate positioning are basic operation methods. The
application of new technologies such as GPS static observation, RTK dynamic positioning, digital
mapping, and remote sensing has improved field work efficiency and data accuracy. The planning
stage focuses on control re-measurement and topographic map drawing, the construction stage
focuses on centerline setting—out, elevation transfer, and pile position verification, and the operation
stage relies on deformation monitoring to issue early warnings. Engineering practice has shown that
by reasonably selecting surveying methods and strictly implementing the review system, quality can be
controlled.

roads and bridges; engineering survey; surveying and mapping technology; total station; GPS
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External Force Fault Location Method and Closed-Loop Operation and
Maintenance Strategy for Communication Transmission Lines—Based on
Municipal Construction Scenarios

Cheng Siyuan
Shanxi Communication Access Microwave Technology Co., Ltd., Taiyuan, Shanxi 030032

Abstract : Municipal projects such as urban renewal, road reconstruction, and rainwater and sewage diversion
continue to advance. External force damage caused by construction machinery excavation, subgrade
compaction, and pipeline crossing operations has become the primary cause of communication cable
interruptions in urban areas. According to the three—year operation and maintenance ledger statistics of
China Unicom's county—level lines, line failures caused by municipal construction account for 62.7% of the
total annual failures, frequently resulting in large—scale interruptions of 5G bearer networks, government and
enterprise private lines, and public broadband, directly affecting the stability of government and people's
livelihood communications and increasing the pressure on operation and maintenance compensation. The
long—term passive repair mode adopted by grassroots communication operation and maintenance faces
issues such as slow fault localization, blind troubleshooting, irregular repair processes, and incomplete
hidden danger treatment, making it difficult to adapt to the complex scenarios of municipal multi-point
cross construction. This paper combines the actual work of front-line external line maintenance for Lingshi
Unicom in Jinzhong, Shanxi Province, systematically analyzes the types and causes of cable failures in
municipal construction, and addresses the shortcomings of traditional operation and maintenance. Relying
on OTDR detection technology and dynamic ledger management, it constructs a rapid fault localization
method and establishes a closed-loop maintenance system integrating hidden danger prediction, precise
localization, hierarchical repair, quality review, traceability and accountability, and long—term prevention
and control. Through a half-year pilot application from April to October 2025 in the rainwater and sewage
diversion reconstruction project of Xinjian Street in Lingshi County, this strategy can compress the average
fault localization time by 75%, shorten the overall repair time by 44.8%, and reduce the recurrence rate of
failures by 66.2%. The research results can effectively improve the quality and efficiency of county—level
communication line operation and maintenance, providing practical references for grassroots operators in
pipeline protection and collaborative operation and maintenance between government and enterprises.

Keywords : municipal construction; external force damage; communication transmission lines; OTDR
fault location; closed-loop maintenance; optical cable operation and maintenance
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Research on Dynamic Allocation Strategy of Jamming Resources in Integrated
Low-Altitude UAV Detection and Countermeasure System

Sun Yongmao
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei 050051

Abstract : The integrated low-altitude UAV detection and countermeasure system is a comprehensive defense
system integrating multiple advanced technologies, aiming to detect, identify, track and effectively
deal with illegally intruding and potentially threatening UAVs, so as to protect the security of specific
airspace and ground targets. The dynamic allocation of jamming resources is the key to improving the
effectiveness and performance of the UAV detection and countermeasure system. It not only needs
to adjust resources based on the technical principles of detection and countermeasure as well as
the dynamically changing external environment, but also needs to carry out technical optimization in
combination with UAV technology types, collateral damage risks and disposal selection dilemmas, so
as to make the dynamic allocation scheme of jamming resources more effective. This paper proposes
scientific and reasonable countermeasures based on the principles and problems of dynamic allocation
of jamming resources in the integrated low-altitude UAV detection and countermeasure system.

Keywords : low-altitude UAV; integrated detection and countermeasure system; jamming resources;
dynamic allocation; strategy
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Application Research on Building Structure Health Monitoring System with
Integration of Intelligent Sensing and Al

Lin Jiasen
Guangdong Planning and Designing Institute of Telecommunications Co., Ltd., Guangzhou, Guangdong 510630

Abstract : Aiming at the problems of low data acquisition accuracy, large noise interference, delayed damage
identification and insufficient risk prediction ability in traditional building structure health monitoring,
this paper constructs a building structure health monitoring system with deep integration of intelligent
sensing and artificial intelligence (Al). The system relies on multi-type intelligent sensing networks to
realize real-time acquisition of multi-source state parameters such as strain, vibration, settlement,
temperature and humidity of building structures, and combines the CNN-LSTM hybrid deep learning
algorithm to complete sensing data denoising, feature extraction, structural damage identification,
localization and trend prediction, breaking through the limitations of traditional monitoring technology
that rely on manual judgment and passive operation and maintenance. By building an integrated
monitoring architecture of "perception—transmission—analysis—warning—operation and maintenance”,
dynamic assessment of building structure health status, early risk warning and intelligent operation and
maintenance decision—-making are realized.

Keywords : intelligent sensing; artificial intelligence; building structure; health monitoring; damage
identification; life-cycle operation and maintenance
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Study on the Current Status and Innovative Strategies of Lightning Protection
Supervision Reform in Xizang
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Abstract : Lightning protection safety supervision is the core work in meteorological disaster prevention and
mitigation, ensuring public safety and production safety. In recent years, with the reform and review
of national lightning protection administrative approval system and the revision and implementation
of relevant measures and regulations on lightning protection and disaster reduction, the lightning
protection supervision system in Xizang has been continuously optimized. Reform measures such
as streamlining administration and delegating power, separation of review and management, and
digital supervision have been implemented and advanced. Therefore, this paper, based on the actual
situation of lightning protection supervision in Xizang, comprehensively reviews the current situation of
lightning protection supervision reform in Xizang, discusses the existing problems in lightning protection
supervision, and finally proposes several targeted innovative strategies, with the aim of improving the
characteristic lightning protection supervision system in the Xizang Plateau, enhancing the regional
lightning disaster prevention capabilities, and promoting the smooth progress of local safety production
and disaster prevention and mitigation work.

Keywords : lightning protection supervision; current situation; innovative strategies; Xizang
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Research on the Application of Informationization in the Support of Digital
Meteorological Observation Equipment
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Abstract :

Digital meteorological observation equipment is the main hardware for ensuring the accuracy of

meteorological data and the efficient operation of meteorological services. The traditional guarantee

mode has been unable to meet the development demands of intelligence and networking. The

application of information technology provides new ideas for the full life cycle guarantee of digital

meteorological observation equipment. Based on the current status of meteorological observation

equipment guarantee work, this paper focuses on the specific application of information technologies

such as the Internet of Things and big data in the operation monitoring, fault handling, ledger

management, and intelligent operation and maintenance of digital observation equipment, and analyzes

the main problems existing in the application of current information technology. Finally, it proposes

several optimization measures to support the improvement of meteorological observation equipment

guarantee level and the promotion of modern meteorological services.

Keywords :

informationization; digital meteorological observation equipment; guarantee; utilization
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