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Difficulties and Countermeasures of Engineering Cost Management in Urban
Village Renovation Projects

Ma Hongwei
Guangzhou, Guangdong 510000

Abstract : There are many difficulties in the cost management of urban village renovation projects, such as
complex project characteristics, diverse cost components, limited implementation modes, insufficient
policy coordination, difficulties in controlling technological dynamics, overlapping economic risks, and
multi-party interest games. Shenzhen, Shanghai and other places, as well as relevant renovation
practices abroad, have provided experience and reference. Management level can be improved
through strategies such as establishing dynamic compensation standards and building collaborative
platforms. In the future, there is a need to focus on intelligence and sustainable development.

Keywords : urban village renovation; engineering cost management; cost control

515

202347 F (RTEBRFAI T ARAAAR IS A HoE R0 SR ) IEOESEIIT IR, Bh R R a e, PR, Ry, &
A IR BORMRAL . BAERESE SIS, SN, LRGN FpREs, (5950085 b s A eEs
1, PRSI, BACRORM T SN, SETHEM T HARE, Meslioh R sogEsRl., mEstiE, Bl R .

—. BAFETEENEER RS S, EHURNEFREEUT, EINEH 2 BIE E S TR
T, EARFIEHGETT A SR, PSR TR, 5%
(—) BUERB4HES A A O H S, SRR T s ER MR S i 3

WO BT R, SRS, RRE (R, MR, (RIS BRI 5 R i i A
BRI, SR T BRI S TR, [, 7 B N, SR S R IR SRS T
WU, WRERTRUAR, B RCERRNE A, JEE B, R, SRR, e ER LN, ToH
SEERTESS, A, ERS RS, FARES KOS, SRR, EAOE . B s
BT BTG, WA RE, HMORAR TSNS, Bk HE, BLUSRRGEN, Sl SHA R,
BAT R H GEAME, FOEAMERA R, TR RS Y S A .

R BIPT S HERT RS AT A SR A

R, PR, ER, ARG, SERTITN = TSN S SR

B AR R XS R S AR TR, SRR T e

TS TR AR S A (—) BEREHRENHATRE
(Z) MTERER REERY B bR BORTS L BT AR R R4 TR i B
R EGET H R, SN EEERNE SR BREE . HHE B ST R T . L

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 001



M TF2 | ARCHITECTURAL ENGINEERING

TEWAE AR B R IT, HEHE AR 2R T, MR
F5gs TrA P E A ME, 5205 Tmslm k.
XS AL SRS T SERRAE AT BB Y, A IRALYCECRA
{5, TIRESIACRE BN, SEIPR A, s RSN Hm
BiEAl, BONMEBCHATREINE ., IR, HITTEUN M BORZHE S
Ha R EIeRIIA R A RS, BUSTREAT RV ECR o8
PRBOE(LSS, TR R BRI mAMER R, BUTIRRZER:
R, FHWEAY, BERTFEwRSE, AR, SETHT
DANRR SN, s LRSI e M S AT

(Z) BAEENSIESIEMY

SRR SGE E SRR TR RSl A R R TS
B — MR ST RE TR, WA Z P L R s
EWTEMEGEERM TR, XAl S el gk, et
HEFRPESGE T, BT HEFEARE, FOREUL, MELURETT
FHEEET T kL. LERA LR, L FE oy G R A
EST AR St Do Nk I i oS G 7R S N S e
OB TAR T B WO IN 7 8 S b, N 2 i A
W1, SRt SRR AT R A A 22 5, AR TS, XEDLSEI i
T EAR TR S AL, SONAsl S ERIROCR, o TR
EHEIE AR

(=) gFEEREERSM

IR BOETH B, St 2T XU B 2R B4 TRSE N
HHERIEZ . — T35, MR SIS, T ISRERE
AR, MEDURSETION . AmT 4Rk . kIR LB MR Z AR
KF . BORTAE R R SERARAE, (R0 R 55
bR B 2 P B —T7 T, AR ST, HEE
eyt R, NLZEAIRNT Bk, HAGBORT s, #—
AR A, W, AR A S e e 2 R R E R
PR EGET B BB IS, MRBOER R, RIS
EZHSHEIE G A, ARSI, MU SEIREER, &
DPERSNR A, TUE I ARG L, A SOX R

(M) EBEEZHASER

FERCP R BOERT A LRGN, R 207 F 4 g
MR ME ST BURHS T TR LA A S B, SET R IE
%, SEHAMSS, LIRELRE R FFA R MIEKF
IR, FTRBEEGRIE AR HE T, RAHaA, s AR
R, MR RGEA SRR, YRGS EHMES RIF4E, R
AHACEAREL. =T kRERE, HHHAS, S557)E
whaE, BEMSERAE SIR fin, A RAMEDREA, W
FEVRTH, SEAEANEA . Ak, Axid Tt b R AT LA A B,
AT B AR S TR, MELTRMET, % BB
JRTAT SN L RRIE A A 08, BT A PR R M T

=. BmSMETHEH B LRESE

(—) ERHRERFIS T

LI S e ia it

IR 2 A R RR R T SR T R 1 e (RS . 24
S N e RS, RS T AR R, X — BT
A ERE N Ak FERRITIY RO R SR T, AR AN

SRR R AL, INEEFUIRDL, AL AR, S
PERREIRTT S, MIMTRAIES B S, BRI, o il dnxs
THEEBE SR A B X, A EI TR EPTaE
WA TERNSOE . FEEUE S PPPAUSER IO TE, T EIA
MR, LRSS, HRSEE BRI, RIEOERER
Gt taWASEINLFRZ 5T SR, £ TS0 E
LIHRE ST, RSB A8, FERR SRR A
S pA A RS

2. LT S KSR X BT S

e 5 XU DR S AR PR O T E ) TR
IR T S, TR, R EENE AR R
O, AFRRACE RO, TRERa ., 3, 4
REZUENME, BHZICHETTE, RREGERNRX NSRS
AR IR, FEPT SR e A b, R
TAFESAEAL WU, BURREESE, ST 028 St e
e, MRS AR A G, WX LOseRs, BESLBUN P
RERHARRYT, XRBTE RSO T B LA R, Al
FYEGE K i S AR DX TR E AN A, R 0L T ) B f
SR, R ST RIS, R A 51
MR AR

(=) B EHRRE RS

LB 4t 2 s vkl

M R SR v R A BoE B TS N A R
JR e HASHITRST LRI B 00 BT AT Bt 16 TR
AEAP R BEIEIT T S i, BRORDT SO Bl SHF S,
TS & FEOR AN THIER Y. R, 7RI S
JRRSSIF A, MR THERR, SR IER kI,
TRERBUR BT ST P bR, Ao TR A, fRi
T FWFRRE, Sl R s e B e e 5 5 A T IR B T
TSR

2R AL X s 2

PR T X BICE 7E B A BT T 9 3 A B 4 AT 2 1
S HEEAA GBI BATY, SE#ER. EERE. &
EP AR ARS8, RO IRREEZE A, R Ay
o BRI THRIT SRR I, RS IHEE A, filn,
BRFE ot N Z eI E X, WS ALE, RS
BN, s S PE [ X4 AR B S A
PEAISRNS , A B TP R] A SR IR e SR - A o A
FIREET

M., EEEENEERIER

(— ) BERHRAIER

L Bl ME R

YRS R, ROAR LT L B YU () AR A
ZEG BN, MR STEY, WIREEEE. Ex2h25
MMEHE R R, SIAGIME . IR BN, TR PEEIE

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



WHAIE. fEBRE S 3 7 RIS I00 B AN SIE A, Subridl e
ROt . IRIEIRIT R . T B EI BAE, S
PEbRE, AT 5REE. A T P& 7RIz, $270R
RECEEE, S TREEM SRR S MU 2

2. EE TR B A

FERR AT EOE T H e RS N B, BRI R R
EECHEE, R HIAE BRI, MEEAE. WE. HiEs
FZWITT—IRINZEEG T 6o TG RELIA B AR S 2
=, WS ITR I % LR EEds, MEGRI TR %4
TRSE . POARSTREE, EERE R, T RIS, @
HEEM RN EE, TR E SRR, B EE LA S
HMIEN M2 R, SFEREEEAS R, T E&E T
TERRE . PR AR S S MR A TS R, A ORA5 J 6 i
Mg B HARIA R, IRERRACE, SN TREEM A
EyeailsTn e

(Z) HAREIFSIEE

L.BIM #EAREE RN ]

FESZI R EGE BIM PR AEREG, AT SCB B TR e A A
PSRRI N =AW S B S HE TR, #8hid
M GAERRELE, R BT R E s ee, AT
BRI R ARERE SRR, BIURRE, Faldess 5Tk
IHE=2F R, FTRREES, I AR AR TT S LA, 1
. BIMEAMEEE FUE W S @ e, i BiE s,
TR ERCE, Wn B B,

2. T TR R

R A S S R TR R, SRR 1R
MET.. Z5FMBNAT P, ORI B iR 5, iRk
GEEL BTB B %, mENEMIEL; T BRI
TR S AW, SR BT, (R A, R
PSRBT, SEI RV AE XS, $EAT TR, K BT

243t

B2 ZRRII A SR, ARURTHEM T I
BETT, BRORIUE Bt i, 22, mslfdE.

(Z) EFRRERER

IRV EIRSPIE S

WP RTEGE D, O B TR . BT R
HARREER 5 AN TSRS FR SE, SENRAEHURE, i St
WIS . WIS RE ZEsh A AL, B AR 22
BE. OSSR IR, (G R R ShA 2R, R
PO . T M AR SE S W R P EE R, ST R
MBS RO RET, AR H plAE), PRI A 25tk 51
P, SCBUTRES N IRSAIML . S,

2. Z e R BRI

PR EGE TR R L SO R U TR E N B, 7]
HEATRIESE, R A ARSI (Al ) Jdid SPV Ik
FRULZR, SRS BEAR, HIERNEIRE, MRS, [Nk
JARX S, SRR R, R, BEEIR AR, kb
SRR MR E M BUR T, R 45,
TR, I A ALE N B R . AR
Brprb, B s e .

h. BEERE

PP EGE TREE MY IR IRITAMEES — . JETHETE A
Pl MR AAME T R SR AR EOAR AR T B,
(AT TRACERZR . AR ER REALRATION , JZHRE e 5 Al
PRSI s BRI FFEEOE ZT I, SEBs . IR,
A EAF T IR R AT R R, A ERLER, HeshdiE
TUH R RS, BT A A S R e

Rk LE  GRE Tngt X S SO RO SRRITFS (D). AUgiiks: | 2022,

(20— 3 PR G H e i S A B —— DU ZX 3P I H D 01 (D). e TR |, 2022
[BVHHFAL PPPASERTT ke OIS H sl AR EE —— DUKEE S 20E 00550 H ) (D). T Tk | 2023,

[415KICE LB R e v T BUR BE55 AT (D). P12 |, 2021

(515K F BV BRARIK R A Rl P RO T0 H AR RIS (DT, 2021

[BIEERRTS , FRORL , T, S A s B RSO T AT (7). MR 2021, 40(30):77-80

(225, Je/ A e SO 5 AARITS ). SRS, 2021(7):2-9.

(BT . R TR B PPy o0 EEAL (RORSE A SR 558 (0], R AR i) (12 ,2021,19(1): 305-306.

[9122pK. R TI5 H oA 5 TSI BESRIE (1) sy ,2021,(22):118-119+121

[10] 5B BIM AL AR TREEN T EL AR FIBEE (D). BRI ,2024,(01):121-123.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 003



M TF2 | ARCHITECTURAL ENGINEERING

G5 JitE L e AR B LR it A5 B > e

FEE, TiEE
OREISNERBIRAR, WK Z=R 271612
DOI:10.61369/ME.2025070011

BERAEFIENTERRE, WEREA—MEZNENREOHN, EHFEERSE T ZMNA, SERNE

RTEELE, MEMEEESHNEE. ERNEEMNERNEIEESESNE, A, NEMELEEFRA
ERMMHEEHEBMANE SR, FESUE TR FAOIIAEE R RTEIRFISEE, AT RELIE
TITHERARHEHDGRIEERFSH, UEBAEXSEMRRH-—LSENEEZL,

MEEN; IR, EIEE

Analysis of Steel Structure Construction Technology and Its On-site
Construction Management
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Shiheng Special Steel Group Co., Ltd., Tai'an, Shandong 271612

Abstract :

With the continuous development of modern construction engineering, steel structures, as an important

form of architectural structure, have been widely applied worldwide. Compared with traditional concrete

structures, steel structures offer numerous advantages, including higher strength, lighter weight, and faster

construction speed. However, the technical requirements and on-site management challenges during

the construction process of steel structures are relatively complex, necessitating efficient construction

techniques and scientific on—site management to ensure the smooth implementation of projects. This paper

analyzes steel structure construction technology and its on-site construction management, aiming to

provide some references and insights for research in related fields.

Keywords :

steel structure; construction technology; construction management
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Measures for Ensuring the Accuracy of International Bill of Quantities and
Key Control Points
Huang Jingbin
Cost Engineering Center, China ENFI Engineering & Technology Co., Ltd., Beijing 100038

Abstract : To fully utilize database resources, benchmarking is conducted on engineering consumption and
the completeness of the bill of quantities. The accuracy and integrity of the data are ensured, and
corrections are made where necessary. A pricing adjustment mechanism is established to supplement
missing items in the comprehensive unit price of the bill of quantities, ensuring project feasibility and
settleability. The depth of submission conditions from various design disciplines is simultaneously
verified. For any deficiencies, communication with relevant design personnel is initiated to jointly
address and meet the required depth standards. A real-name attendance mechanism is implemented,
tracking daily the number of on-site construction personnel and managers from each unit starting
from the day of entry. Daily statistics are maintained on the types and quantities of major construction
machinery shifts. Key construction records and photographic documentation at critical sites are
promptly recorded daily, with the project department retaining the construction footage. The approval
of construction plans requires an economic rationality review to avoid excessive conservatism and
waste. Upon completion, the progress must be immediately confirmed against the construction plan to
verify compliance. Visas are processed promptly and accurately within the stipulated timeframe.

Keywords : database; price adjustment mechanism; settling capacity; authenticity and completeness
of settling data
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A Brief Discussion on the Research and Application of BIM Technology in
Hyperbolic Curtain Wall Projects

Liu Jia, Liu Chong, Jiang Yuanzhen, Liao Hongyu
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430080

Abstract :

Taking the curtain wall construction in a big data center project in a city in Henan as an example,

this paper explores the role of BIM technology in quality control for the construction of complex—

shaped curtain walls through its application in hyperbolic curtain walls, aiming to provide references for

improving the construction quality of similar curtain wall projects.

Keywords :

parametric; digitalization; BIM; construction technology
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Analysis of the Causes and Countermeasures of Common Quality Problems in
Highway Subgrade Construction

Cheng Chao, Zhu Kaidli
Zhejiang Jiaogong Hongtu Transportation Construction Co., LTD.,Hangzhou, Zhejiang 311305

Abstract : As the bearing foundation of the pavement structure, the construction quality of the highway subgrade
directly determines the overall stability and service life of the highway. This article focuses on common
quality problems in highway subgrade construction, such as subgrade settlement, slope collapse,
subgrade cracks, and insufficient compaction. It proposes targeted treatment countermeasures and
preventive measures from the dimensions of geological investigation, material control, construction
technology, and maintenance management. It aims to provide theoretical references and practical
guidance for standardizing the construction process of roadbeds and improving the quality of roadbed
construction, and to ensure the long—term service performance of highway engineering.

Keywords : highway subgrade; quality defects; cause analysis; treatment countermeasures
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Analysis of Common Problems and Control Countermeasures in Bridge and
Tunnel Construction
He Luging
Hangzhou Fuyang District Transportation Construction Service Guarantee Center, Hangzhou,Zhejiang 311305

Abstract : As key nodes of transportation infrastructure, the construction quality of Bridges and tunnels directly
determines the safety and service life of engineering structures. At present, in the construction of
Bridges and tunnels, due to factors such as complex geological conditions, lax process control, and
improper application of technology, problems such as structural cracks, tunnel collapses, steel bar
corrosion, and insufficient concrete strength often occur. These not only increase the cost of rework
but also pose safety hazards. This article, in light of the actual working conditions of bridge and tunnel
construction, systematically sorts out typical problems in bridge construction (such as pile foundation
misalignment and prestress loss) and tunnel construction (such as instability of surrounding rock
and deformation of initial support), deeply analyzes the causes of these problems, and proposes
targeted control countermeasures from four dimensions: "optimization of survey and design, control
of construction techniques, upgrading of technical equipment, and strengthening of quality monitoring".
Through engineering case verification, this countermeasure system can increase the qualified rate of
bridge and tunnel construction quality to over 98%, significantly reduce the incidence of diseases, and
provide practical references for the quality assurance of transportation infrastructure projects.

Keywords : bridge and tunnel construction; common questions; control countermeasures; structural cracks
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Application of Underwater Robots in Dam Face Slab Detection
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1.Hongjiadu Power Plant of Guizhou Wujiang Hydropower Development Co., Ltd., Bijie, Guizhou 551501
2.Power China Guiyang Engineering Corporation Linmited, Guiyang, Guizhou 550081

Abstract : During the long-term operation of hydropower stations, defects in the concrete face slabs of dams
directly threaten the safe operation of the stations. Currently, there are abundant detection methods
for the above—water parts of dams, while the detection methods for the underwater parts are
relatively limited. Underwater robots equipped with vision systems can realize in—-depth detection of
the underwater parts of dam face slabs, but existing products have shortcomings in defect detection
capabilities and a mature detection system for dam face slabs has not yet been formed. This paper
addresses the application shortcomings of underwater robots in dam face slab detection, proposes
an improved scheme, and applies it to the dam face slab detection project of a hydropower station
in Guizhou Province. The detection results show that the improved detection method can effectively
identify the underwater apparent defects of the dam, provide reliable technical support for defect
treatment, and significantly improve the safety factor of the dam.

Keywords : underwater dam face slab; defect detection; underwater robot

515

HAHTHE R R, EKF KT ERE, TEEr 9 I, HanRH LS £ S MIURSAE, AGR 15 KL
27, 30KREA L3000 Vo BEEBITAERIE, KEXIUPA “Eil” , MoEITl 304, HEEE ML, KEIRET,
SRS R KRR RN, SOTRSE TR R S ss | R . SRS, IS 4.

Forpr, KRHTGAERAL A FRAEE R MR, F ISR RN ; RGNS S, FARTNALE, SNy R, aResks
. SR TaE R ed v,

LT, KRR SRR RS A DL BN FOK MRS L, (AR RRIIE., AT USSR A RS2, R
ReE, K, AR BRI R SECOR, (AT, TS, SN AL /K KT R T 22 4 K
. VRN SZIRL . R

BRI R, AKTHLE NS GRS 22 e sl FREIUE, FE24080 2R KT ToR TRuie, mlpik
WUI ORI . R G DR 2E, O TSR (BEVA AT LG AZ v, MELUE R AR OK TRIRIREL. hitt, 7R
SCEPR BRI EOUG, SR TEREMRRTIT S, HAETINAOK RS, JIE T HrA R SR, TS R .

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 019



M TF2 | ARCHITECTURAL ENGINEERING

—. BRI

AR &R T KT BB R ST LI S8 O B AR 1
PREETAIRIL, SR S5 AR (R AT 1 Bl P EUL S R e L PR
T N B AR S LB K LR AT T 2 3G L K e 5
AR

(1) ROVKTHLEA: SreRk M s@irt, aitais
BALR R AL, BIRAERAIEIAET T, K NG ARBSIE
W LAE. HEh iz L) B EH D SN e 3 AR <
BB, TSNl AT ERIFE

Pl NRLs s i B A, FTSLBUK TN E R Roa g Gy
SERE LED ARG, SCATr G IHIIRE: S sig kmT
BN 360 FEETTAIRERS, BGkw] URGEN LS AT SEEA
FIRLAILEE BRI

(2) Mzt M fsr 6 E 2 mfa, DoRasnng
PEgedipk. Hrh AR RO (kI TS
B W ACTIHLE AR TR TRARReg Sem AT B
GO, SR THLER ARIBI I RS, MARERSE, 3
L JT R ESHRAME R, I, R BT AN ARG
ST BRI OLER AREFTRIHE, JSIR. B
T SRR Bk, MIESERS L (M. RiEG . HCER
BEEH, RN BRI IR AR R S TRl A 2l

(3) ATFEMFRSGE: HTATIHUE AARZAES) ) AR T
IR SRR RS R ZR M52, SEBK T L A S I
], AT B A RORE I AU — BORMEE 55, (s 2 2R
FAF2A T S

—. TE@#R

(—) EiREER

FEK I ZEHL600MW,  fHIEH A1 159. 1MW, £ 451 &
M 155912 kWhe RUEZ494712 m®, T FEZ33.61m°, &
ZAEPE TR, VR T WU TR 427.79m, U058
10.95m, UM FE1147.50m, PRS2 1148.70m, RIS
179.6m, ETWETPSERN 1:1.4, 20204F58R 7 RINHEK_E#
GYZABERGIN S IR AT B 43— B T AR R LA
T RAINEHACTREN , DA T SR AR

(Z) ®NE RN EE

TR IR 1) 2 2 1A 1 S5 AR AR A, AT R
TARFFENR S LA T E . I, B, ZAEFEEE T
B EO ST GG SEBRE L. IR A I AR RGN 2
K, SPATTEAR SR 1m [AIFEAT AN 2., A sy Tk,
L —HATE 2, B2 120m,

=. BABRBRAE
(—) KFMBAGFHR

HHTT LA LE AR T N 3, MLE AR EAFTT
FrAfERbds v SLBRTEE . SRR, BiF. T BRI, Hib

Sk WUIAPRS 0, BRSBTS O I K T 284%
eI, EESRAIURR S T T SRR R (5 L, L el A
TFWEAT HE T 20 R W R LT AR 1) 47 1k R A SR IR B 5%
%, B, EHEAN TR TS, BT AT ATy
AT AL A WG AN AR T, e B AT B AL A i B D &R
Zt, R

(=) MEEH

FERIUEAR K SR AR A, S B T R —
ACHEMERI, EFR s TRERRE, K IHLE A A ZEmT
RS, K = R Tk Sk, e S AT e B
BEAT Tl HLA B 1

(=) g&fits

RUUARRR . FEL RGN, AT TAEEA T R A i
KRS &AL TAERE, AR I
WL, R AL AR I R I U L, B R 2R L 48
R L SO ™ MR TR S SRR L, A,
FFRACT RN CARRE, Bl h TARER IR ek b, I LA
BUBLHS, BEAEL ST £ AT B 2 B 40 1 S iE R B0, et ]
BT, H2m T TR,

(M) ERBEE LR R~THE

KR, BB ERER, T X B AL R TR
BETIUSE, Find ROV ST 225 L R GBI I 7 22 R
N RN e A e e e B AN Lt ) s e
SEAIA BEE, TREBEIEERT, nliE ROV IEZIMH IR
SRR R — N

. HRgR

(—) sl Riktib i Rl Bl SR EE

WX AL AR RIS o, T RO B
Wi DI RE, o FE A SRR R, 1t 7 1 e Sk A3 o R Kk
FE, APTRRRIT R T, BTG AR oL, B -1
AT IR SRR o

SZARO30T!

1-1 ERARIBIEXIE
(=) Bho> BRBYERIGH T A SR E
XA N EB o BEATIAN S, Se2esE . RHME . &
i BRI RAE B, MR AT RS, G eBd ), |
oy PR, ROV TN A5 BB R E AL R R,
-2,

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



T EGHRANT B 2 8, 5k T H AT f ik S okt
WO IR (AL ATE R IUE AR K TR R 22 H
. LYRRASRE ., I r s 29t A LaiBh225] ﬁm*ﬁ
$%,ﬁﬁﬁ§ﬂmﬂ@‘*“f01—05m@ﬁ@ﬂ%
AT, BEREGIFWALE NS, SRR Gk ﬁ%ﬁ
ﬁﬁ,ﬁ&m% GRS, 2, KT
TEIRTARK . SRAKHNER RS ER B, BRE5 aibit
HLPRTI, TTZELt smﬁuiﬁi bRyl N IS N A

FsEe, H=, KPR R EEEER Y, PLEsA
[E]1-2 &4 BRI %@%ﬁ,%ﬁﬁm%,ﬂ%ﬁ%@%%ﬁ9ﬁuﬁKMﬂ%ﬁ

BRGEAT SRR, RHRTF A AT LA

T BN BREAC LI I AR TR0 H S, AT L
NSRS ATE, R AL GG DT RO 5, AR

243k

115 M AL ATERIUK PRSI R R ()] AR 515 ,2012,19(09):59.

[21#E2. KRR SR (D], FEAt: A, 2004,

(31 FEM, FEAHITAIZE IR 1. ATIRH, 1994(6): 35-39

12t | i, S BT TR ANURIAC P LA A AR IR S A AT T SR (0] BEREATT A L2021, 48(03):52-54.

[BIFR T, BT, S8 AR bRu R T HL &8 A R UK 08 24840 W R Z5 1% 0 (0], Z 0k 22 2541 (AR R 1), 2016, 38(05) : 72—-74+86.D01: 10.13393/j.cnki.issn. 1672
948X.2016.05.014.

[B)IEsLE B AR R I HLE AT ST BRIEARIN -R R (T AR A S, 2021(09):9-11+56.

(7VPRHE |, EREE 2R | S KT ARSI SR T IR UGS ). 354520 (FTARRIEAR ), 2023, 63(07): 1144-1152.
[BIXUEE , Bt | IR | &5 BRENLE K N EESREERN T HR 5 N (D) AGTRABERER L2023, 40(04) : 164-169+190.
(VR A A FHLE AFERR A HL TR AR T A O (D, AR ACHUBRATE |, 2019, 40(11): 60-63..

(101 B RLEE | JOMRBE /NS5 L AEACR] R I (T AR 545 B L2008, 28(12): 35-36.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 021



M TF2 | ARCHITECTURAL ENGINEERING

N rRo TR O S RE o N E SIS pr ik ekl VA i

e S 2

£y
IR TREREERERAS), ImL il 3113056
DOI:10.61369/ME.2025070023

BEARTREAZEEMISGENZOERES, ERTIREHEEATBRMBIRESEAFH. AXLSEQRES
RETAMANR, RERAEESEREEFIFAAROAT, S5EIERESS, STSAEIPRAEEFEN
REAE. ARENTR. RESEHESFOE, DERREEFHIGNMEIEERT, TFEERE. URER
LSk, EILEME, MBTHEZMER. BISIREMER. 2 TIRIM IR B LR, GERERAEE
FER. BUVHERABER. ACIFRENE. (HENRANAE, EEARASEABTRELIRE. REL
BEREMAMRHSIERSE,

SEARGR; BIRAEE,; REES; ZREEE; KR

Analysis of Technical Management and Quality Control in the Construction

Process of Expressway Bridges
Wei Wei

Zhejiang Jiaogong Hongtu Transportation Construction Co., LTD., Hangzhou, Zhejiang 311305

Abstract :

Keywords :

As a core component of transportation infrastructure, the construction quality of expressway
Bridges directly determines the traffic safety and service life of the road network. This paper takes
the construction of expressway Bridges as the research object, focusing on the two core links of
technical management and quality control. Combined with the characteristics of the entire construction
process, it analyzes the problems existing in the current technical management, such as non-standard
processes, insufficient personnel capabilities, and lagging equipment operation and maintenance, as
well as the challenges faced in quality control, such as lax material supervision, loopholes in process
connection, and inconsistent inspection standards. Based on this, targeted optimization strategies are
proposed from the construction preparation stage, construction implementation stage to the completion
acceptance stage, including improving the technical management system, strengthening the full-cycle
control of materials, optimizing the quality supervision of processes, and innovating the application of
detection technologies, aiming to provide practical references for improving the construction quality of
expressway Bridges and ensuring the safety and durability of the project.

expressway bridge; construction technology management; quality control; full-process
control; detection technology
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Key points and Optimization Measures for Quality Control of Building
Construction Projects
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Abstract :

To enhance the quality of building construction projects, this paper delves into key control points such

as organizational structure, management systems, personnel management, material quality control,

and construction techniques, focusing on two critical factors: management framework and on-—

site construction. It proposes quality optimization measures aimed at providing practical reference

pathways for improving project quality, thereby advancing the refinement and modernization of quality

management in construction.
Keywords :

building construction projects; quality management; quality control; optimization measures
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A Brief Discussion on Quality Control and Research of Mix Proportion Design
for High-Strength Concrete

Liu Jia, Liu Chong, Liao Hongyu
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430080

Abstract : Taking the construction of C60 high—strength concrete in a hospital project as an example, this
paper analyzes the impact of mix proportion design on the construction quality of high—strength
concrete by comparing the construction quality performance of C60 high—strength concrete from
four different ready—mixed concrete plants, aiming to provide references for similar construction
quality control.

Keywords : high-strength concrete; mix proportion design; quality control; construction
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Research on Stress Analysis and Flexibility Optimization of High-Temperature
and High-Pressure Piping Based on CAESAR 11

Liu Rui
Shenyang Branch, China Kunlun Contracting & Engineering Corporation, Shenyang, Liaoning 110167

Abstract :

With the increasing demand for high—temperature and high—pressure piping systems in industries such

as petroleum and chemicals, piping design and safety assessment have become particularly crucial.

This paper conducts stress analysis on high—temperature and high—pressure piping using CAESAR |l

software, investigating its stress states and deformation under complex operating conditions. Through

flexible optimization of the piping system design, effective methods are explored to enhance piping

flexibility, reduce stress concentration, and extend the service life of the piping. The research results

indicate that reasonable piping layout, support methods, and material selection have significant impacts

on the stress distribution of the piping. This study provides a theoretical basis for the optimized design

and safe operation of high—temperature and high—pressure piping.

Keywords :
safety assessment

CAESAR II; high-temperature and high-pressure piping; stress analysis; flexibility optimization;
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Research on the Damping Hydraulic System for the Boom Cylinder of
Hydraulic Grab Machines

Zhang Guodong
Shandong Branch of Beijing Jinlite Intelligent Equipment Co., Ltd., Tai'an, Shandong 271200

Abstract : When the boom of traditional hydraulic steel grab and material handling machines starts or stops,
it is subject to impact and vibration from the hydraulic system, leading to varying degrees of wear
on the working device. As the wear worsens, it may induce fatigue fracture defects, affecting the
normal operation of the equipment. To address such issues, a new type of anti—fatigue fracture
hydraulic control system has been developed based on the principles of hydraulic systems. This
system can significantly reduce the impact of the boom's inertial energy on the system, controlling
the impact and vibration during boom start—stop within a reasonable range, reducing the likelihood of
equipment failure, and extending the service life of the equipment. This article provides an analysis and
summarizes corresponding solutions for reference.

Keywords : damping hydraulic system; boom of hydraulic grab machines; mechanical wear
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Research and Application of Forming Process for Crushing Teeth in
Classification Crushing Equipment
Huang Shenshui’, Ma Qiule?, Wu Biao', Zhao Guoliang’, Long Fugiang’, Jia Haiyang®
1.Zhenning County Hongdie Industrial Co., Ltd., Anshun, Guizhou 561000
2. Taiboke (Tianjin) Mechanical Equipment Co., Ltd., Tianjin 301712

Abstract : Classification crushing equipment serves as the core apparatus for material crushing in industries
such as mining, building materials, and metallurgy, with its performance directly influencing crushing
efficiency and material processing quality. As the key working component of classification crushing
equipment, crushing teeth endure long—term impacts, extrusions, and abrasions from materials, making
their structural strength, wear resistance, and service life crucial for the overall operational stability
and economic efficiency of the equipment. The forming process, as the core aspect of crushing teeth
manufacturing, determines their microstructure, mechanical properties, and service behavior. This paper
systematically reviews the development status of forming processes for crushing teeth in classification
crushing equipment, delves into the technical principles, key control factors, and optimization paths of
mainstream processes such as casting, forging, welding, and composite material forming. It combines
practical application cases to analyze the applicability and application effects of different forming
processes, points out the existing issues in current processes, and anticipates future trends towards
intelligent and high—performance forming processes, providing references for the innovation and
upgrading of crushing teeth manufacturing technology.

Keywords : classification crushing equipment; crushing teeth; forming process; casting; forging; composite
materials
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Technological Innovation and Mechanical Principle Applications in
Refrigerated Display Cabinet Product Development

Pan Songshan
Foshan, Guangdong 528300

Abstract :

This paper introduces the cold chain display equipment industry, covering product types (commercial

refrigerated cabinets, vertical freezers, smart vending refrigerators) and market demand

characteristics. It analyzes core technology gaps between domestic and international standards,

explains the application of principles like heat transfer equations in R&D, and also covers areas such

as cabinet structural design, remote monitoring, and intelligent anti—theft features. The paper concludes

by presenting R&D achievements and future directions.

Keywords :

cold chain display equipment; technological innovation; R&D achievements
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Innovation and Development of Jewelry and Precious Metal Inspection and
Testing Technology
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Abstract :

This paper introduces the inspection and testing technologies for jewelry and precious metals, including

traditional methods and their limitations, as well as the differences in classification standards and purity

labeling systems at home and abroad. This paper elaborates on the progress of new technologies

such as laser-induced breakdown spectroscopy, and also covers the application of technologies like

defect recognition based on deep learning and micro—area CT scanning, as well as new identification

systems and blockchain traceability. Finally, it looks forward to the future development direction.
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Research on Spindle Rotation Accuracy of Precision CNC Boring and Milling
Machine Based on Orthogonal Two Point Method

Wang Lin, Liao Guangyu, Zhao Yanpeng, Liao Zhipu, Yang Jun, Qiu Hailian

China Academy of Machinery Science and Technology Group Yunnan Branch /Key Lab.of Electromechanical Integration
Application Technology of Yunnan, Kunming, Yunnan 650031

Abstract : Taking the spindle of a precision CNC boring and milling machine as the research object, a rotation
accuracy experiment based on the orthogonal two point method was conducted. The least squares
method for spindle rotation accuracy evaluation and the average value algorithm were used for
modeling and error evaluation, accurately and quickly calculating the spindle rotation accuracy error.
This can provide scientific, reliable, and efficient experimental data support for analyzing and finding
factors that affect the spindle rotation accuracy.

Keywords : machine tool; spindle; rotation accuracy; two-point method

R EORSEE R AR B E UR A R R T M MUR MR R B —, TR e ) Bl T,
PG E T EL s A AR (SRR A A . WUAR Sl [5G B AR B I — T EE b, B BB N LR LTI AR
KR (L EORE PRI RERE S, R e LI K so B N LA

P A T R AT S Bl [ e 6 P ) e R P 7 ¥ L oA = TS IR AR B8 22 77 A A SRR, A 4 v P, 3l [ A e
fift o ARAEHUAR ST &5 734 - (a1 54 220 RS B ™ P SRl [ SRS B, 0 SR FH TE A8 T A s A s A P 2 [ e s

HEATIR T

T S [ A P O AN R AR TE A G N I RIS FEACT:, R AAT . ARSI A (R G P 1 IR B bR 2 . T4 L )
IR EE SRy, (B T HREECE S I A B

—. FHOERENRRE ( EXAERE) "

TR R AR R, BT R U T A LRI T
A, N A5 22 UK T B A T L (A T B TE A i T A T )
360° ARMK., ZeEAEREN A B ESEER  EPAME B R X
Y AT T ) b2 2 AN [E AN 1 i B i ST, S2, A IE
WG R FIIAE Z 07 1) R LA FUR R IS S8, 1E X ]

HERERR

e NS S, 7 R S A RIS, T 1, ’ e
P S R L L P2 2 L i A B 45, D Y
.
ST, S2PAEMFIAMEE AX (8) A AY ( 8) HWEEREER T Ph QE ' . L

AR 2B AR 2 o
| ARRGREE

EHMAN: EAR(1987.7-) , B, @ RUA, BATRN, PEVNREEEAZEORARAE, TEFXFH: MREA, HURERRE, BARTREERRE.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 049



HUA T2 | MECHANICAL ENGINEERING

TN HRZZ B B AR 2 P 1 R Tl A AT
r(0)=r,+AX (6)cosO+AY (6)sin6 (1)

=

O ——ER A

r(0) —TEMBENLE O LR IR

AX (6) ——Bi T X Bl B SR
AY(8) ——BiT Y A RLR o RO A

1y —— WA AN AR A B A AR 12 12 (B

E2 iREEmRAITRIEE (IRE )

—. THOEREERMMREE

ARV L6 5K P /N e ] PR i AT RS 2 s B PR = B
RIS HIEE, JFE R 3,

a——R/DIRA
c ——rEias AR

B3 SN REIHERIEE

b ——s/N IR L
d —— R AR R (PC) 0y

/N TR TR AT «

2

Zsiz:Z(\/(xi_xo)z"'(yi_yo)z_rtms (2)
pa i1

TR R TR Xo . Vo K Fims ﬁzﬁ Exvh, AHTR
BB/ N TR S AT BTN, —HOR A AR A

KR, & R A /N IR /N IR
FOSAPRMES L, AYCKH B P ER R B R, T

L e B RS E A R/ N SRR (i 0,
Tl LA SR A T LG SR B, T S b A R E 5

s
AU S A

2N o)

Xy =
n
Zn
i
=1
yo = L (4)
n
n
— Zi:lr} (5)
Vims =
n

=. BERIEESATHEEBENNS

TS S B B B PR S TS FES L T F i 28
NIIZBN BT, T R 2 R RE B UG Lk 2 DA
(3000r/min ) 25i5%: 30min; IGHTRIEN SRR, 7Rk
REERL, FNERENARBE/NT 150 m; ST, S2 LR B 34
T (7 348 B B 0 80mmyy RIS, FHHFES UL N # iz
B, X, YHI. ZEUZ BREURUEEAIES).

VO SR B RN IE SR 1) 32 4L SEEds, Bk
IR, P TR 3 LB A B LR P R 1 AR,

LR, MRS PLUEE WA 4~7 . HIEEE 4
TEA B N B s T

90

4 20r/min [EAE[EIEEREE

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



RS R E A A M T RS i WA 1
HUPR T RO ST R [ e AT AR R

F1 AR AT E
%@ E%*?%ﬁﬁﬁ% 5«1’;@ E%*ﬁ%fjﬁiﬁﬁ
r/min r/min
1E# S 1B [
20 6 6 500 7 6
50 7 6 630 6 6
80 6 6 800 6 6
125 6 5 1250 6 5
160 7 6 2000 6 6
200 6 6 3200 6 6
" S 320 6 6 4000 6 5
400 6 5 6000 3 4

M. B4

ARSCAER T BT IR A i MU = il [ e 1 22 T B A Y
TR A BT, BRI E AR GB/T 17421.7-2016 {HUAK
RETGIEM 55 78047 [BIEALZRIUADRE ) o ZR9INaR A A Fis
TR PR . B BT HRAE I8 | UE AR FE b [ R i
MR R V2,

SR IEAS T Ak it | DA A 2 AME ke B 22900, [H]
RMETEL L A LA, MR 2 . MR R AR A )
A, P, HINRIRZERU/N  ERA B | T R A
RERESeRE . BRATE 58 . TR T4 . iR (A B A 1 Sl e
VPRI RS M RPURBI ARG . IR E . DR TR %
HUR SR I T EAEERE L,

6 3200r/min [F45[O/4E55/E

90

7 6000r/min IEAEEI4EREE

243k

[ FESLF - HEEhURS AR D] s tiliEsiA, 2010(10):49-52.

(21 2T BTN e A m R R ()] Bl AR SHUR, 2018(2):54-59.
[31GB/T17421.7-2016, & [E @ PIHIHURFRELRARZ g, HURISEREN 55 73505 « R ZURTRS L [S). AbatrhEfRE L, 2016.
[41 0% . A RIS RN T3 (7). Sl AR SPUR, 2011(12):176-180.

[5] THEL BB R TR (F S AT (). ZAMS WO TR | 2022, (12):56-60.

(61475, . JEHAPH | BB |, 45 R [ HARZZE S S 40T (). Bl AR SHUR | 20124):93-95.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 051



HUM T2 | MECHANICAL ENGINEERING

EHFEEHE S e UG R B AR S5 N

SKIZET
I ARISRIERIR AR R, T4 4 510630
DOI:10.61369/ME.2025070028

AEXEEMZIARBENTNNERRARAIHE, EAIFZIABRKBENRER “SLEH + RILWITREFR" A

ERENRBENTIERERBINEMR L, BRT XERSTELRDSHRAR, SENEFSENG. FiEED
B ERENMUERBREARETREIE; ANRZEHEFENAERETHRESENIRITRE, REFR
HMAAES, SEERTHHINERERESHR, HANZEEHRRETNRARD A, tEEMEEEUR

MRS EEEHT T e,
ZIRRHE; ESAERLE; ERREA

Key Technologies and Applications for Energy Efficiency Improvement and
Renovation of Old Elevator Drive Mechanisms
Zhang Lihong

Guangdong Lingnan Institute of Technology, Guangzhou, Guangdong 510630

Abstract :

This thesis mainly discusses the energy efficiency improvement of the transmission mechanism of

old elevators. Based on the analysis of the energy efficiency mechanism and energy consumption

bottleneck of the traditional transmission system of "asynchronous motor + worm gear reducer" in

old elevators, This paper expounds the key technologies such as permanent magnet synchronous

gearless traction technology, advanced control and drive methods, braking energy recovery and

optimization of elevator accessory systems, as well as their energy—saving mechanisms. From the

perspectives of safety and economy, a comprehensive renovation design process was proposed.

According to different application scenarios, a stepwise elevator technology combination method

was introduced in a hierarchical manner. The system compatibility issues, civil engineering adaptability

issues, and electromagnetic safety issues in the renovation of old elevators were also discussed.

Keywords :

old elevator; transmission mechanism renovation; energy efficiency improvement
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Research on Factors Affecting the Service Life of Aluminum Extrusion Dies by
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Abstract : With the rapid development of high-end industries such as new energy vehicles and rail transit, the
market demand for industrial aluminum profiles continues to surge. As core equipment for profile
forming, aluminum extrusion dies directly impact production efficiency, product quality, and overall
costs. Current industry challenges include unreasonable die design, insufficient manufacturing
precision, fluctuating extrusion process parameters, non-standard usage and maintenance, and poor
material-environment compatibility. These issues lead to rapid die wear, frequent fatigue failures, and
short average lifespans, significantly increasing production costs and downtime losses. This study
systematically examines key factors affecting aluminum extrusion die lifespan across four dimensions:
die design and manufacturing, extrusion process parameters, usage and maintenance procedures, and
material-environment compatibility. By clarifying the mechanisms of each factor, the research aims to
provide theoretical support for enterprises to develop targeted optimization strategies. The goal is to
achieve over 20% improvement in die average lifespan and reduce production costs by 15%-20%,
thereby facilitating efficient development of the aluminum extrusion industry.

Keywords : aluminum extrusion die; die life; influencing factors; design and manufacturing; process
parameters; use and maintenance; material environment
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Research Progress and Application of Lubricant Testing Technology in the
Petrochemical Field

Lin Huahui
Dongguan, Guangdong 523200

Abstract :

The testing technology for lubricants in the petrochemical field is constantly evolving. Traditional

testing technologies have limitations, while new technologies are breaking through towards precision,

efficiency, and real-time capabilities, involving physical and chemical analysis, intelligent diagnostics,

and more. It is also necessary to reasonably deploy online monitoring systems, build predictive

maintenance systems, conduct pollutant tracing and performance degradation early warning, improve

technical standards, construct data platforms, and break through miniaturized sensor technologies. In

the future, there will be interdisciplinary integration and a reconfiguration of the standard system.

Keywords :

lubricant testing technology; intelligent diagnostics; technical standardization
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Collaborative Application of High-Density Resistivity Method in Boundary
Delineation of Groundwater Contamination Zones and Selection of Water
Source Areas
Ma Weilong'?, Li Guodong'?, Zhao Jian'?, Chen Haijiang"?, Wang Kang'?, Liu Hongyan'?, Ding Yuda™*’
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Abstract : To address the collaborative challenges in groundwater contamination prevention and control alongside
the development of high—quality water source areas, this paper systematically analyzes the application
logic and technical pathways of the high—density resistivity method in boundary delineation of groundwater
contamination zones and selection of water source areas, based on the detection results from 15 high—
density resistivity profiles in the Mishan area. The study reveals significant differences in stratigraphic
structure and resistivity characteristics across various geomorphic units in the Mishan area, demonstrating
that the high—density resistivity method can effectively delineate contamination zone boundaries and
screen high—quality water source areas. When applied collaboratively, the core approach involves
“constraining the water source area range by non-contaminated boundaries and inferring contamination
risks through water source area parameters," combined with borehole data verification to enhance result
reliability. This paper provides technical references for groundwater management in similar transitional
zones between northern plains and mountainous regions.

Keywords : high-density resistivity method; groundwater; contamination boundary; water source area
selection
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Application of PL.C Variable Frequency Energy-Saving Technology in
Electrical Automation Equipment

Hou Xue
Shijiazhuang Vocational Technology Institute, Shijiazhuang, Hebei 050000

Abstract : Amid the current prominent contradiction between energy supply and demand and the widespread
promotion of green development concepts, the energy-saving transformation of electrical automation
equipment has emerged as a crucial direction for industrial transformation and upgrading. PLC variable
frequency energy-saving technology, with its precise control capabilities and significant energy
consumption optimization effects, has gradually become a core technical means to enhance the
energy efficiency of electrical automation equipment. This paper first elaborates on the basic principles
of PLC variable frequency energy—saving technology, including the integration mechanism of PLC
control logic and variable frequency speed regulation technology. Subsequently, by combining typical
electrical automation equipment such as fans, pumps, and compressors, it further analyzes the specific
implementation methods and energy-saving pathways of this technology in different application
scenarios. It explores key issues such as hardware adaptation and control algorithm optimization
during the application process and proposes corresponding solutions. Finally, it looks forward to the
development trend of integrating PLC variable frequency energy—saving technology with emerging
technologies such as the Internet of Things (IoT) and artificial intelligence (Al), providing theoretical
references and practical insights for the energy—saving upgrade of electrical automation equipment in
the industrial sector.

Keywords : PLC variable frequency energy-saving technology; electrical automation equipment;
variable frequency speed regulation; energy-saving transformation; control logic
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Demonstration Application of Soil and Water Conservation Forest
Construction and Ecological Restoration Technology in the Dry Hot Valley of
Jinsha River, Zhaotong City

Wang Jisheng, Zhou Hongchuan
Yunnan Daushi Geographic Information System Engineering Co., Ltd., Kunming, Yunnan 650000

Abstract : Due to its unique geographical characteristics, the dry hot valley of Jinsha River in Zhaotong City
suffers from severe soil erosion, degraded vegetation, and water scarcity, which have become
major constraints on sustainable development in the region. Taking Qiaojia County as a case study,
this paper systematically reviews the ecological restoration status in the hot valley area through a
combination of literature review, field research, and case studies. It provides an in—-depth analysis
of artificial afforestation, degraded forest restoration, mountain closure for natural regeneration,
grassland improvement, and small-scale water conservancy infrastructure in the Jinsha River Dry Hot
Valley, offering practical references for vegetation recovery in similar dry hot valley regions.

Keywords : Jinsha River hot and dry valley area; soil and water conservation forest construction; ecological
restoration technology; soil erosion control
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Smart Power Plant Based On Digital Twin Simulation And Optimization
System Of The Whole Process

Han Fushui, Jiang Junying, Zhao Chunli, Wang Long
Guoteng Shanxi Hequ Power Generation Co., LTD. Xinzhou,Shanxi 036500

Abstract : Driven by global energy structure optimization and carbon neutrality goals, smart power plant
construction has become the core direction of digital transformation in the energy sector. Digital twin
technology, with its capabilities of virtual-real mapping, real-time interaction, and dynamic prediction,
provides crucial support for building full-process simulation and optimization systems in power plants.
By creating digital replicas of physical entities, this technology enables comprehensive modeling,
real-time status monitoring, and scenario—based simulations of equipment, systems, and production
processes, breaking through the spatiotemporal limitations of traditional monitoring methods. In boiler
water wall monitoring scenarios, the intelligent monitoring system based on digital twins employs
optical non—contact strain measurement technology to capture real-time equipment expansion
displacement and local stress variations, improving safety assessment accuracy by 40%. During smart
inspection phases, the integration of multi-source robot data forms a three—dimensional visualization
platform, enhancing anomaly localization efficiency by 60%. These practices demonstrate that digital
twin technology not only achieves equipment-level precision management but also extends to dynamic
simulation of entire plant production processes and energy flow optimization.

Keywords : Smart power plant; digital twin; full process simulation; multi-objective optimization
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Solar Energy-saving System For Underground Parking Lots

Research on the Application of Optical Fibers and Sensors in Underground
Parking Lots
Xin Haigi, Pang Wanru, Wang Yuxiang, Yu Mingrui, Gao Shijuan’
School of Information Science and Engineering, Xinjiang College of Science & Technology, Korla, Xinjiang 841000

Abstract : With the rapid advancement of urbanization, the number of motor vehicles has continued to rise. As
an important component of urban transportation infrastructure, underground parking lots have been
expanding in scale and quantity. Traditional underground parking lots are confronted with the core
problem of excessive energy consumption during operation. Artificial lighting, as the main energy—
consuming link in underground parking lots, operates continuously for 24 hours a day, resulting in huge
energy waste. Therefore, the research proposes the integrated application of optical fiber technology
and sensor technology. Through the "light collection device — light guide fiber — lighting terminal"
system, optical fibers efficiently introduce natural light to replace artificial lighting. Infrared sensors
are deployed to detect parking Spaces and overstepping boundaries, combined with photoresistors.
The LED is dynamically regulated by a single—chip microcomputer, focusing on the integration of
optical fibers and sensor technology to achieve rational utilization of natural light and reduce energy
consumption.

Keywords : underground parking lot; optical fiber; sensor; intelligent power saving
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From the Perspective of Collaborative Governance: A Study on Subject Game
and Institutional Innovation in Ancient Tree Protection and Ethnic Cultural

Abstract :

Keywords :

Inheritance in Enshi Prefecture

Xin Xianshi, Zhang Li
Woosuk University, South Korea, Jeonju, Republic of Korea 565701

To address the issue of unbalanced interests among subjects in the collaborative governance of
ancient tree protection and ethnic cultural inheritance in Enshi Prefecture, this study takes Evolutionary
Game Theory as the core, combined with Landscape Architecture and Cultural Heritage Protection
Theory. It identifies four game subjects, namely the government, community residents, tourism
enterprises, and scientific research institutions, and systematically sorts out the interest demands
and strategy choices of each subject. A three—party evolutionary game model is constructed, and
replicator dynamics equations and evolutionary stable strategies (ESS) are derived. The results show
that ancient trees in Enshi Prefecture are deeply bound to the cultural elements of the Tujia and Miao
ethnic groups, such as the belief in "Fengshui forests" and ancient tree worship rituals. However,
there are dilemmas in collaborative governance: high government supervision costs, insufficient
incentives for residents to participate, and conflicts between ecological protection and profit—-making
for tourism enterprises. The system can converge to a stable state when three conditions are met:
the comprehensive benefits of active government supervision cover supervision costs, the benefits of
residents' active protection are higher than those of passive behavior, and the long—term benefits of
enterprises prioritizing ecology exceed short—term profits. Based on these results, the study suggests
measures including constructing an integrated landscape system of "ancient trees — ethnic culture",
improving the living inheritance mechanism, and innovating the multi-subject collaborative supervision
and benefit distribution system, so as to provide a scientific path for the coordinated development of
ancient tree protection and ethnic cultural inheritance in Enshi Prefecture.

collaborative governance; ancient tree protection; ethnic cultural inheritance; evolutionary
game; institutional innovation
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Research on Digital Management of Municipal Water Supply and Drainage
Engineering under the Background of Smart Cities
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Abstract :

In the era of rapid development of smart city construction, municipal water supply and drainage

projects are like the vibrant "life arteries" of a city, and digital management is just like the key engine

that injects intelligent "blood" into them. From the perception nodes scattered throughout the pipeline

network to the cloud-based intelligent hub
landscape. This article delves deeply into

, digital technology is reshaping the traditional management
the era's essential needs for digital management, dissects

the core architecture driven by data, reviews the current global development status, directly addresses

the pain points in technology and management, and precisely implements policies from dimensions

such as technological breakthroughs, mechanism innovations, and policy safeguards. It equips

municipal water supply and drainage projects with intelligent "navigation®, driving urban infrastructure

management towards a new journey of high efficiency.

Keywords : smart city; municipal water supply an

d drainage engineering; digital management
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Distribution Characteristics of Weak Interlayer in Dam Site Area of
Huangshipan Reservoir

Zhang Quan
Sichuan Water Development Investigation, Design & Research Co., Ltd., Chengdu, Sichuan 600200

Abstract : The Huangshipan Reservoir Project is located in the EnYang River. The riverbed is mostly exposed
to bedrock, and there is no strongly weathered rock mass in the riverbed. The weak interlayer is
developed in the rock mass. According to the statistical data of the weak interlayer in the exploration
borehole, a weak interlayer is developed in the thickness of 0.3 ~ 0.5 m. Through the comprehensive
analysis of borehole coring, borehole TV video, acoustic test and other data, the spatial distribution
range, elevation, characteristics and characteristics of weak interlayer are found out. The weak
interlayers with large distribution range and influence on the anti-sliding stability of dam foundation are
drawn into a plane distribution map of weak interlayers. The plane distribution map of weak interlayer
provides a more detailed and accurate geological basis for the design of deep anti-sliding stability
calculation of dam foundation. According to the parameters of weak interlayer provided by geology,
the C20 expansive concrete tooth groove is arranged in the downstream of the gate chamber. The
tooth groove width is 6 ~ 18m, and the buried depth is 12.9m ~ 15.0m from left to right. The weak
interlayer Nj2 and Nj8 at the bottom are cut off.

Keywords : characteristics of weak interlayer and its plane distribution map; stability against sliding
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Review of Research on Fault Diagnosis of Power Cables
Cheng Zixia, Li Ziyang, Li Yijie
School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou , Henan 450001

Abstract : Power cables are an indispensable part of urban infrastructure and an important carrier for transmitting

electrical energy. Their normal operation is crucial to the safety and stability of urban production and

life. Therefore, the fault diagnosis of power cable lines has always been a key issue. To ensure the

safe and reliable operation of power cables, it is necessary to detect faults quickly and accurately.

This paper briefly describes the causes of power cable faults and sorts out the detection and location

methods of power cables. It also compares and analyzes different types of power cable fault detection

and location methods to promote the research and application of power cable fault diagnosis.
Keywords : power cable; fault diagnosis; fault identification; fault location
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i E 1 ATRAREEREKEFNHRERMESESFOZM, SEFIRABEENHIHMGEN (FTIR) M2 BG-11157E
FIBARIZFFULIRE/NKE ( Chlorella vulgaris ) £¥ERER, REBFRARIEHFE/NFREX Cd™ MR EhH2
R, ERRA, BRWNKEGREENEFUR; BE/NKEIRBAEERINEMRIHEHXENERR;
ETEERALERENER, EARIRMTEHENTENKERIIHERN CA™ RKE, HoiBREARKERS %,
BG-111%5EEARKMEN A 78 %; FIFEEhDAERRLAA/RERK Cd™ SR PHMEHHERNEERARRLE
Wb, BRI RN REEYAN R, RE/BERN Cd™ £YIRKHTAE,
X @ @ : /EKE; B £YRK; CdY; shhEAR

Research on the Biosorption Performance of Cd*" Enhanced by Anaerobic
Digestion Effluent Modified Chlorella Vulgaris

Pan Zhihao, Han Dongyu, Liu Bohan, Du Yangiang, Chen Junhua, Liu Cuixia
School of Smart Energy & Environment , Zhongyuan University of Technology, Zhengzhou, Henan 450007

Abstract : The effect of the adsorption of heavy metal ions by microalgae which cultivated by wastewater was
investigated. Firstly, the growth of Chlorella vulgaris in anaerobic digestion effluent was analyzed. Then, the
differences in the biological fractions of Chlorella vulgaris harvested from BG—-11 medium and anaerobic
digestion effluent was comparatively analyzed by Fourier Transform Infrared Spectroscopy (FTIR).
Finally, adsorption kinetics to Cd* of Chlorella vulgaris from different culture groups was carried out. The
results showed that anaerobic digestion effluent had a better effect on the cultivation of Chlorella vulgaris.
Both groups of Chlorella vulgaris were able to provide the key functional groups for the biosorption of heavy
metals. Based on the differences in the intensities of the peaks of the functional group spectra, the two groups of
Chlorella vulgaris also showed different adsorption rates of Cd**When reaching the equiliorium of adsorption,
with 96 % of adsorption rate of anaerobic digestion effluent group, and only 78 % of adsorption rate of the
BG-11 medium group. The main factor affecting the adsorption rate of Cd** by Chlorella vulgaris was
chemisorption which was shown in the kinetic model simulation. In conclusion, the changes in the biological
components of Chlorella vulgaris brought about by the anaerobic digestion effluent can improve the Cd**
biosorption capacity.

Keywords : Chlorella vulgaris; anaerobic digestion effluent; bio—adsorption; Cd*; kinetic analysis
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Research and Application of Wireless Microwave Transmission Technology for
Aluminum Electrolysis Crane
Zhang Yang, Lian Xingiang”

Yunnan Shenhuo Aluminum Industry Co., Ltd., Wenshan, Yunnan 663400

Abstract :

In response to the wireless transmission problem of overhead crane monitoring images under strong

magnetic interference in the electrolysis workshop, a wireless microwave solution was successfully

used to achieve stable transmission of 36 overhead crane monitoring images to the monitoring

management platform. This allows for quick positioning and playback of required video clips within

seconds based on keywords such as time and crane number, as well as clear and distinguishable

sound information within a 20 meter range around the crane. The real-time intercom function has

clear and smooth voice, and the speaker can cover a distance of 30 meters indoors. The bidirectional

transmission delay time is controlled within 150 milliseconds, and the communication is stable and

uninterrupted,effectively achieving efficient communication between the monitoring management

platform and the crane operators.
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Application of SLLP Based on Genetic Algorithm in Factory Layout
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Abstract :

In today's fully market-oriented business environment,under the background of increasing

competition,reducing costs is the fastest way for most enterprises to gain competitiveness.Many enterprises

will find it difficult to survive under the impact if they can't improve their competitiveness.The transformation

and upgrading of enterprises is an inevitable choice under the pressure of the times.In this paper,a hybrid

optimization framework combining genetic algorithm(GA)and systematic layout planning(SLP)is proposed

to overcome the limitations of traditional facility layout methods that rely on manual experience and are

difficult to take into account the relationship between logistics cost and non-logistics.Based on this,the

application of genetic algorithm SLP in the layout of factory facilities is analyzed.

Keywords :

genetic algorithm; SLP; factory facility layout; application
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Optimization of UAV Aerial Photography Technology Based on

Abstract :

Android System
Lei Jing
Xinjiang Light Industry Technical College, Urumai, Xinjiang 830000
UAV aerial photography technology offers advantages such as being unrestricted by geographical
conditions and ease of operation. With continuous technological advancements, it has gradually
found widespread applications in fields such as geographic surveying and filmmaking. However,
due to the inherent characteristics of UAVs, achieving high—quality, low—latency shooting in specific
environments has become a primary focus for technological development. The Android system, with
its open ecosystem and powerful multimedia processing capabilities, when deeply integrated with UAV
aerial photography technology, can effectively enhance the frame rate of image processing in complex
scenarios and reduce data transmission delays. This article discusses the optimization of UAV aerial
photography technology based on the Android system, analyzes specific technical optimization points,
and summarizes technical implementation solutions, aiming to provide references for the practical

improvement of UAV aerial photography technology.

Keywords :

UAV aerial photography technology; Android system; data transmission; image quality
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Optimization of Engineering Implementation Plan for Low-Noise Front-End
Circuit of Microwave RF Receiver
Geng Tonghe, Jiang Zhaoguo
The 13th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei 050000

Abstract : To achieve industrialization of the front—end module, a balance must be struck between performance
and cost, with the key lying in process selection and scientific adjustments based on product
positioning. Design reuse, achieved by constructing a standard cell library and encapsulating
modules such as LNAs as IP cores, effectively shortens the cycle of repetitive designs. Supply chain
integration should involve sharing wafer services to split mask costs and adopting system-in—
package technology to reduce assembly steps. To shorten the time per chip, an automated parallel
testing process can be implemented in the testing flow to enhance capacity utilization. To improve
yield, adjustments to design rules such as metal layer line widths should be made based on process
monitoring and data feedback, raising the yield from 85% to 95%. Leveraging economies of scale
reduces the cost per chip, meeting the low—cost demands of the consumer electronics market.

Keywords : microwave RF receiver; low-noise front-end circuit; engineering implementation plan;
optimization
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Research Progress of Safety Information Design in Chemical Plant Based on
Human Factors Engineering

Fang Changaing , Fang Hao
Wuhan Institute of Technology, Wuhan, Hubei 430070

Abstract : In the high-risk environment of the chemical industry, the effectiveness of safety information design
directly impacts accident prevention and personnel response efficiency. This paper systematically
reviews recent research advancements in safety information design for chemical plants in China,
focusing on key areas such as risk perception, human factors engineering, and eye-tracking
technology. It analyzes the current application status and shortcomings of these technologies in
safety information presentation and dissemination. Notably, safety notification tools exhibit limitations
in cognitive adaptability, failing to meet modern workers' demands for safety information. The
study specifically explores the design optimization path of the "Four-Knowledge Card" as a safety
notification tool, emphasizing that incorporating human factors engineering methods and eye-tracking
experimental techniques can enhance the practicality of information visualization.

Keywords : chemical plant; safety information design; risk perception; human factors engineering; eye
movement technology
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