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Finite Element Analysis and Optimization Design of Light
Modular Temporary Stand Structure

Wenfu Zheng Yalin Ren Zhigao Xiong Wei Shen Bin Hong
Zhejiang Dafeng Sports Equipment Co., Ltd., Yuyao, Zhejiang, 315400, China

Abstract

This paper conducts a finite element analysis and optimization design of the structure for a light modular temporary grandstand.
Multiple load cases are analyzed to evaluate the grandstand’s performance. Firstly, the geometric structure of the light modular
temporary grandstand is introduced, and simulation calculations are performed based on relevant design codes and standards.
Subsequently, using simulation software such as HyperWorks and Abaqus, along with high-performance hardware equipment, the
responses of stress and displacement under load cases including seating and walkway loads, wind loads, seismic loads, and their
combinations are analyzed, comprehensively assessing the performance of the grandstand structure. Finally, based on the analysis
results, optimization design suggestions are proposed to further enhance the safety and economy of the grandstand structure.
This paper provides theoretical basis and technical support for subsequent research on the design and optimization of temporary
grandstands.

Keywords
light modular temporary grandstand; finite element analysis; structural optimization; load conditions; simulation calculation
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Research and application of reinforcement treatment scheme
for defects in assembled integral concrete structure nodes

Maohu Chen Wenjing Yao
Jiangxi Jianke Engineering Technology Co., Ltd., Nanchang, Jiangxi, 330077, China

Abstract

As China’s urbanization transitions from rapid expansion to stable development, cities are shifting from large-scale growth to a
phase prioritizing quality improvement and efficiency enhancement. Promoting high-quality urban development has become the
central theme for current and future decade-long progress. However, potential defects in prefabricated concrete structures caused by
inadequate construction quality control have emerged as a critical bottleneck hindering sustainable development. Field observations
reveal that these structural nodes predominantly exhibit two typical defects: post-pour concrete joints and sleeve grouting joints,
primarily attributed to construction conditions, technical proficiency, and worker accountability. Therefore, implementing targeted
reinforcement measures for various types of prefabricated concrete joint defects is crucial to ensure the overall structural integrity of
buildings.

Keywords
assembled monolithic concrete structure node; defect; reinforcement; application
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Application Research on Intelligent Construction Technology
in Construction Management of Prefabricated Building
Engineering

Shiping Chen

Huizhou Rongshuo Construction Engineering Co., Ltd., Huizhou, Guangdong, 516001, China

Abstract

This study employs a systematic review to analyze the application value of intelligent construction technologies, with key benefits
including enhanced project efficiency, improved safety standards, and optimized resource allocation. The research identifies critical
implementation aspects across multiple phases—from construction planning and prefabricated component manufacturing to on-site

execution and post-construction maintenance—thereby elevating both management efficiency and quality while extending the service
life of prefabricated buildings.

Keywords
prefabricated building; construction quality; intelligentization
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Analysis of Lifting Operation Methods in Confined Spaces
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Abstract

This paper addresses the challenges of lifting operations in confined spaces, such as large underground facilities and renovation/
expansion projects, highlighting the necessity and value of confined space lifting technology in terms of economic efficiency, safety
assurance, and technological innovation. Through boundary condition analysis, the fundamental roles of geological, hydrological,
and structural factors in formulating lifting plans are emphasized. Key techniques including hydraulic synchronous lifting, hydraulic
self-climbing gantry cranes, and multi-equipment combined lifting methods in complex spaces are discussed, underscoring their
advantages in precision, safety, and adaptability. The study notes that these technologies rely on simulation analysis, system
integration, and detailed project management, and looks forward to the future development of lifting systems toward intelligence,

unmanned operations, and sustainability.
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confined space; simulation analysis; lifting methods; synchronous lifting; equipment combination
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Application Analysis of Energy Saving and Emission
Reduction Technology in Construction Engineering under
the Concept of Green Construction

Zhongqi Mao
Qitian Construction Group Co., Ltd., Qinzhou, Zhejiang, 324000, China

Abstract

The promotion of green construction concepts in the field of building engineering plays a significant role in advancing energy
conservation, emission reduction, and green transformation within the construction industry. With the rapid expansion of building
scale and the continuous increase in the proportion of construction energy consumption, energy waste, material loss, and pollution
emissions during the construction phase have become critical limiting factors for industry development. Guided by the concept of
green construction, the systematic application of material substitution, structural optimization, energy consumption management,
carbon emission control, and pollution reduction technologies can effectively reduce resource consumption throughout the
construction process, achieving simultaneous improvements in energy utilization efficiency and reductions in environmental impact.

Keywords
Green construction; Building engineering; Energy-saving technologies; Emission reduction technologies; Management system
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Research on Optimization and Quality Control of Prefabri-
cated Assembly Construction Technology for Highway Bridges

Yun Wei Tingshu Hu'
Yunnan Jiaotou Public Construction Energy Engineering Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

In response to the high requirements for quality, efficiency, and environmental protection in the construction of highway bridges
in China, as well as the problems of unstable component production accuracy, waiting for optimization of assembly connections,
and imperfect quality control system in prefabricated assembly construction technology, this study conducts relevant optimization
and control research. The research covers technology status analysis, multi link technology optimization, construction of a full
process quality control system, and engineering case verification, using literature research, case analysis, and comparative analysis
methods. Technical optimization focuses on the three core processes of prefabrication, transportation and hoisting, and assembly and
connection. Quality control runs through the entire process of raw materials, prefabricated components, and on-site construction.
Through the verification of a case study of a cross river super large bridge on a provincial ring expressway, the proportion of qualified
component size deviation after optimization exceeds 98%, and the mechanical performance of the connecting parts meets the design
value of 105% or more. The construction period is shortened and the benefits are good, which can provide reference for similar
projects. At the same time, the research shortcomings are pointed out and the future direction is clarified.

Keywords
highway bridges; Prefabricated assembly; Construction technology optimization; Engineering Case
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AGC optimization design of large hydroelectric generating

units

Wei Yang Yuanlin Tang

Nanjing NR Electric Co., Ltd., Nanjing, Jiangsu, 211102, China

Abstract

The paper takes a large hydropower unit as an example, introducing the AGC head treatment scheme, the optimal design of AGC
parameters, and proposes an AGC gain adjustment strategy to accelerate secondary frequency regulation.
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Research on cost control under bill of quantities pricing
mode

Hongchuan Deng
Chonggqing Anyue Project Management Co., Ltd., Chongqing, 400000, China

Abstract

With the continuous development of market-oriented construction projects in China, the bill of quantities pricing method has become
the primary approach for engineering cost estimation. The core strength of this model lies in market-driven pricing mechanisms,
which imposes higher demands on project cost control. This paper focuses on exploring cost control strategies under the bill of
quantities pricing framework. First, it introduces the concept and characteristics of this pricing model. Next, it examines fundamental
principles of cost control, including its conceptual basis, established guidelines, and implementation procedures. Subsequently, it
emphasizes key cost control measures throughout the entire process—from bill preparation and bid pricing to construction phases.
The analysis then identifies current challenges in cost management and proposes improvement strategies. Finally, it outlines future
trends in information technology applications and the development of comprehensive cost control systems, providing theoretical
references to enhance project management efficiency and optimize investment returns.

Keywords
bill of quantities; pricing mode; cost control; whole process management

TESFRITIEIN TR AEHI B 5T

ARHE)
BRI HE AR A ], HE - EIK 400000
=

MA R E R IAET NG R, TREZFEANOFT RN CERA TR REZN &, ZEGREILET
T M, R B A RAEFRE R ZER, AL ELALIREFEHNBX T hofTiz s TREMNG P, b4,
BT IRTFETNBRXGME SR L& 58, T TRAEHGERRE, BENE, ENRARFAS; RE, &
TR AR F LMK G IUT, R0 % 5 2| BAFRM AR L T2 b g EAN B mAER R 5 25, o0
A AR A0 TR PR L RE, FREBEEE; Z5, ARG LUBERE AR, A RAEHIK R AR
FERET MBEE, AR B BB E KA SRR

KHEIA
IARTHE; HEX; RAdEH,; A REE

1315 e SRR ) . (R TR RS B Y
e R A R R iy, UEE AR,
NI B s L R Fress), Tl e ARMRRINEE, BERE—Taiimtith

R R — FESR BRI, Oty RRERIRER.

B, A TR, B AN, KRS 2 TIRESE R ITIMMEEIR

IR A T, R TR B 5 | o A

FEIRH IR T HARTEONAS XS:, FEILIENL SR . Ak TR R P 4 A TR 0 T TR |
HPAEERDTATIBNH ISR B jarie | SthomE o 2 RR RS R DI . AR
FRIL R e R BAE IR E RS . IO AR jmacp TR BN . TR RIS DU B e

AN HFEIS R OSBRI T IyeE s ik

[EZR-T] BN (1989-) , B, PEBRKXA, KR,
Ti2m, MSIRENHR.

PSR
TREEFERRER N EEARNE 2 —, BE

IRARRGE T — DAV 6 HEZER BB R

SRR 0Tk, TEESR AT TRESER R AdER

25



TRIETEET - 5075 -F 128 - 202512 A

PR RIS, FBARARTUIRIF B SRR . &R
DIN TS ECRIES TAEEE A NS . xR 2H
THREARROT RS e, R HERET, Bunts
S A ERIERSAS B TR A SRR E NS, X
PRI — R
22 IREFEMUKRS /I FHE

— {5 TS P — I ERE 0 T TR
HEIEE . HAE S, TR S . AT
B I TREEERAZONE, HX TR R A
B MR T TSI . TEER AR AT SRR g —
B TRERH TS, SsI SR A E, BAURIER AR,
W TR LA R AR S hRAE RIS . THE 400, THH &/, TiH
WEIE . TR, TREEIEHNLX A8 —" STy
HIRE AN, TR ERHERISOR A EEE, Bk BN
H e bR, ERE . SERerT B R iE BES (AR AR ALE
SHEMEH IR, FHZ R DURERI TSR, BT
Fe . HREEEE . (i — bR E M R R AR 25 |
KA.
3 AT FIREARRE
3.1 WA FI R RS B ARERAT

RS R e e H A ad B iE A, B
EIFE, (ERFIRGES TS S RERINHET,
WA E R ERE D . gk TS TR S
YR ETINIRE, PR R AT R AN E, 1
I AR R AR VB REIN . HEEAR S SO—PpEs)
f. HETE SR, MAEH S, HERLHERR]
BEZHITIZURR A, RS, DISEELIE T R 2|
H#Fo
3.2 BAEFIWEN 55 ERR

R AR BT < — R G EEA I, ST I U
SERAZSHI N M SR A AR, S el IR L.
AN I S Al A BB e T H St R s T, B
Fe R BAELE R FIREH: HLAEARR A Rb TR, B R P Uk
SRR H PR o s SE R BRI TER I, Rl
HIRTT A BARRANE . REDWHE . IME TS . FkR
APPSR TS A I, T BFRARSRG DA 29 5%
i, TSN, WESTEN, R@ditRisk s S 5ebr
KA AT DT, KHREWERE, H R IE
.
3.3 MAIEFHIHIRIES A BT

R ARG AW IR AR, FEASEATII, R
AUV A AR B SHT . BARTERIX A
W BTN, THRIPRRCASERIR S BIES], ERARR
I B PRRIbRE . BRAEEE TS, 2R T
o, PPEISR . AUMEE R S H R DU MR S

26

RARES DR TR, EHEa B RAINAA
SR, Mo AR DL R 37 B T2
JFA, HEfmAAARRMI AT R4S T RIRER, Xt
BT NS EEMA A

4 BFRITMRX TRAEGHRNXBER
4.1 TREF R % T P e A

ERITIRATN N TR — RN R &0 (S
AU R MEARE R SC I AR
HHTESK ) TS RAZ R & AP RReE, RIAIEMERTER
Mo BERITMEA SRR ESIH T AR, BT R
T LREESRN AR N EhRT AR5
A, X ETE BRI TR e b A
TR AREFEIRIE . Bk 25 FBEREEI RN AL, Mifn
P A RSN . FEFR AR A LR BRI ke
MR TARRE R, JAMERTE . H HN ARS8
A R ERIRFEAOTE | 572 M XS A B S S BRI R
SE, VMRS BBER A RS A L, IS st hiIE
T N
4.2 AR M By B B A4 ) SR

TR R, BERRE T A S EE I,
AR A LR R EREH, EEHRRITRIL
SE= 97 %N EFS N R S Ll 7o ST VA E Ava SI=wA:0
AV RE BB A R AR RV D L TR RIE . TEFRO AR
foe, EATApTRbR e, REhEELS, HITIE RRHAE,
WEHET eI E AL, mEd AL, #E HL
WFE TN AT, 256 B XNEARZED, WEAH
AVRFERBRAIRE R, TRt — A 52 I S RER R TR AR |
RIS EHRENLE B
4.3 T T Hr B A A 4=

W TR BB AN A A B, R PRSI ) SR S
B AEEREDHIRE RN ARRAER, % TREENCiEs)
Al HY . fly CPIERXIEL” BN TS S T
BT, PRSI S R . FE RN A B AT
FERSHVEE . ARV ES R TARAR TR, 487 2113
FARS S HAM RN Y & R A B anith TAEE
T FEWINERAES), WIAATMIAHE TS A H
RRINVIRIRS , FH HF=Eee R A LT DL, INosiE LBl
AL MERAUE TR, SRR, fEetUisEn
FEFAARE, WUDIRTEILSR AL, OSBRI K
IEHHESHERATEEIN o
5 AR Hl B B 5 X 3R
5.1 FRITNERX T B A= Hl A9 X 5 3

H T, 7EERORAT AR H R AERZ R
W, —J5TH, RERAARE SEEIRER, RN
SR DRFEBONER, NREAIUH 2l A BARmA B .



TREITSHET - 5075 - 128 - 2025 F 12 A

H—5H, ERHRRSEN, RIETERE . %
FEIMBARIE TR, BT, BRRESIL,
FERVERSHID . GR/ORINEYE, BARSHIRR R, HoAR
SEATER Lo BARHIT R REGEITONT. B0, 3
AEBRIBUBIR 2. BAS TR, RIS
BT RO RIS
5.2 [ =& IR E 547

HBIDL E IR B R R 2 TR, 2T LKA,
TR RS | AR E, ()
S ITREFE S, BRI OB BB PR R, M
BTSRRI, PSR R R, R
AT AR AN, 0 D5 SR A SRR R,
B R PR L. A R A B R R
B, DIESITEER, TR, 5
b,
5.3 IRFF R AN BB R B FT R

SRS, SC BRI R, T
IR RFERIE, FTHARRIENG . BOEARR
FAAT, A LIRS ERE. W3 TS,
LA EYIEL R EL S, R A% e
HAVKCPRIE TP BRI, B4
RRATSBIRHR, AR M & UL A, B
KA TS LTRSS, 725 T
ST AR ERER AT, TR T AR LR B
REFRF.

6 MAEEHIRMULE R REE
6.1 15 RLTER A4 il th B Bz R A 5%

15 BBORII R IR AR BRAIR IR PRI AR Y, 122
FUE B BIM HR AT DRI H L= 7 e A TR
Hisk, EESHRUREEMYIRER, ARAES TR
MRS R BT BIMAREY, RIDIEZD, Pul, it
BITRER, MmO KRENT TEEHEIREFL, A
B, BRIt 4, BIM B AR AT DUE] S BA SR 1
SEIIEED, HFRESCHLIE T AR SRR A LA £
MR, AJLUREIRA IRV E R, s 1
EHEIKP MR TR
6.2 &I B AR R E L

AR BRATE], AR RS R i TH B
25, BRI E RERER | 15 SARbR. T 45

BEZE P LIRSS S R BT A
FRREER, SATROH BB HIAIRR A s . e
AT B1T7 . M5 SRS ST
Brefgiieze, phAEH. EEAERNE - ESERENTE
ferk, (REESLRI(E B A B AR R R AR H FAETT
H e B — S ST
6.3 A HIR K RER

FRAIR BRI R R A AL . AL s AL o
%o BRIRRREATIE , T, ZeBL MEHER
R, AT AU CESK A E AR — 0
TR, B ELFEESG R IEH. BIg, st
AR A R A R AT E &5 R T, BRI
AR AR, BRSO FE SRR SR . BER SRR |
RIS IX R LR A TE— Do BRIV AN URRATIZY,
EMERNS, DURARHEIGE TSR 0 S M seBl il
A FRFBE A R

7 &g

TREEERTHMRA T, RIS T
EMN T, WEEITE BoAZES TIE AR — 1
o T B AR i T 2, REE AR
TERL, TR AE S BRI, R RIKEELAR O, iR
PR B AR SEIN PR . AN S B E BRI N AR
S . EEEATT . HETWIMED e i T 7 AaE
IR, LB, EM e b, FIREER
ASRBIELINE &S A, BRI TR HRS I L
KEHIRG, ENINBENT ., PR ARE KR
REDMIER . Aok, BEE BIM. KEIRSHE AN AB
TR, BT AR RS BEINETRE . AR
[E1K:35
Sk
[1] BFEAT IESRERT MRS EERE S

#516,2024,23(07):184-186
[2] RHIE AT IREEER TR R TR ARSI HA

5511%,2024,31(02):173-175.

B8] F&k AT TEEFERIMMEH TES T[] (R,
2023,13(02):166-168

[4] XURR TREEE R TR 4
7KIE,2022,(04):22-24+27.

[5] XUPH. RS BRI N DRSS RS 555

H177,2020,(36):34+43

T RRZEHI T[]

27



THRIEHTEET - %0745 - £ 128 - 2025 £ 12 A DOT: https://doi.org/10.12349/edc.v7i12.8429

Analysis and optimization measures for overcurrent faults
in the static variable frequency starting system of the
camera during simultaneous adjustment
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Abstract

This article focuses on the overcurrent tripping fault of the static frequency conversion starting system (SFC) during the debugging
of a large phase-shifting camera project, and conducts a comprehensive process review and in-depth analysis. By examining
historical data, analyzing start-up waveforms, calculating system parameters, and conducting simulation verification, the root cause
was identified as weak inter turn insulation in the SFC input transformer, which caused breakdown under specific harmonic and
operational overvoltage excitations, resulting in a phase to phase short circuit on the secondary side and triggering overcurrent
protection action on the SFC input side. The article elaborates on the fault diagnosis process in detail and proposes comprehensive
optimization measures based on analysis from four dimensions: equipment selection, system design, protection configuration, and
operation and maintenance strategies. After implementation, it effectively improves the reliability and safety of the SFC starting
system, which has important reference value for the debugging and operation of similar projects.

Keywords
phase-shifting camera; Static variable frequency starting system; Overcurrent fault; optimization measures
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Key technologies of integrated design and construction of
prefabricated building decoration

Su Gao

China Water Resources and Hydropower Engineering Bureau Co., Ltd. International Company, Changsha, Hunan,
410000, China

Abstract

With the accelerated industrialization of China’s construction sector, prefabricated buildings have emerged as the industry standard,
leveraging their eco-friendly, energy-efficient, and high-performance advantages. The integrated design and construction technology
for prefabricated building decoration and finishing, serving as a cornerstone for quality enhancement and sustainable development,
directly impacts both the overall performance and operational costs of buildings. This paper systematically reviews the current
status and technical framework of integrated decoration and finishing in prefabricated construction, conducting in-depth analyses
of core technologies including design integration, component standardization, assembly construction, quality control, and digital
management. It specifically examines innovative applications such as Building Information Modeling (BIM) and dry construction
methods, while summarizing key technical challenges and breakthroughs through case studies of typical projects. The study
ultimately proposes future development trends and actionable recommendations.

Keywords
prefabricated construction; integrated decoration and renovation; BIM technology; dry construction; standardization; key technologies
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Discussion on Construction Technology and Quality Control
of Deep Foundation Pit Geotechnical Engineering in Urban
Rail Transit
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Abstract

As a critical component of urban infrastructure development, deep foundation pit engineering in urban rail transit systems directly
impacts project timelines and safety through construction techniques and quality control. With the continuous expansion of urban
rail transit networks, deep foundation pit construction now faces heightened technical requirements and more complex geological
conditions. This paper examines the geotechnical engineering techniques for urban rail transit deep foundation pits, analyzes key
technologies including foundation pit support, excavation, and dewatering, and provides detailed quality control measures. Effective
prevention and control strategies are proposed to address common quality issues encountered during construction.

Keywords
Urban rail transit; Deep foundation pit; Geotechnical engineering; Construction technology; Quality control
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Selection and Application Effect of Energy-saving Materials
in Green Data Center Decoration Design

Xudong Lu
Jietong Smart Technology Co., Ltd., Beijing, 100000, China

Abstract

Under the “dual carbon” strategic goals, green data center construction has become a key direction in the development of information
infrastructure. The interior design phase is a critical component of energy efficiency management, where the rational selection
and scientific application of energy-saving materials directly impact the thermal performance of data center envelopes, energy
consumption levels, and overall operational energy efficiency. Conducting a comprehensive analysis of energy-saving material
selection and application is not only a practical requirement for improving energy utilization but also an effective measure to promote
the green building economy. This article, based on the actual construction status of green data centers in China, first explores their
functional characteristics and energy-saving requirements, then provides key points for selecting and applying energy-saving
materials in various interior design areas, offering valuable references and insights for industry professionals.

Keywords
green data center; interior design; energy-saving materials; selection; application; key points
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Research on the Performance Evolution Mechanism and
Interface Synergistic Effect of ECC High Ductility Concrete
Materials in Structural Reinforcement

Bin Wen Jianfa Jia Han Li Tengfei Ma Xianliang Wu
Hebei Luhang Urban and Rural Development Group Co., Ltd., Xingtai, Hebei, 150026, China

Abstract

Structural reinforcement is a key link in enhancing the safety and durability of existing buildings. Traditional external concrete, FRP
and steel plate reinforcement often leads to problems such as interface cracking and insufficient ductility. ECC with high ductility and
multi-crack refinement characteristics shows obvious advantages in reinforcement, but the collaborative mechanism of its microcrack
evolution, fiber traction and interface transition zone still needs in-depth research. Based on the multi-scale force-bearing behavior of
ECC, this paper analyzes the force transmission paths among fibers, matrix and interface transition zones, constructs a performance
evolution model, and summarizes the action laws of ECC in interface strengthening, ductility improvement and load-bearing capacity
enhancement in combination with component reinforcement tests, and proposes reinforcement strategies under different damage
grades. Research shows that ECC can enhance the collaborative force-bearing capacity between the reinforcing layer and the base
by reshaping the tensile force transmission path and refining the crack distribution, providing theoretical support and methodological
reference for the design and application of high ductility materials in structural reinforcement.

Keywords
ECC High ductility concrete Structural reinforcement Interface transition zone Crack control Synergy
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Characteristic and method of low temperature pipe stress

analysis

Lina Wang

Dagqing Oilfield Design Institute Co., Ltd., Daqing, Heilongjiang, 163712, China

Abstract

The low temperature pipe is an important part of the cryogenic separation unit of natural gas and the LNG liquefaction station.
However, the strength of the pipe material is easy to be changed and brittle break in the low temperature environment. Its safe and
reliable operation is the key to the smooth operation of the plant. In this paper, the natural gas cryogenic unit is taken as an example,
and CAESAR II software is used to discuss the change of operating temperature, combination of load conditions and setting of
boundary conditions, so as to master the change of stress distribution and pipeline strength.

Keywords
Low temperature pipe; Stress analysis; Cryogenic gas
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Analysis of plant configuration method and maintenance
technology in landscape garden construction

Kun Jiang
Tonglu County Municipal Garden Construction Management Office, Hangzhou, Zhejiang, 311500, China

Abstract

Landscape architecture plays an important role in shaping the ecological livable environment in modern urban construction. In order
to effectively improve the ecological benefits and aesthetic value of landscape engineering in landscape architecture, and to promote
the sustainable development of the city, this paper first analyzes the principle of plant configuration, and then combines the principle of
¢ three planting and seven breeding °, based on the needs of ecological development and aesthetic design, summarizes the methods of
plant configuration and plant maintenance technology. Mastering scientific and reasonable plant configuration methods and maintenance
techniques can gradually form a systematic maintenance system. This study can effectively improve the urban environment, fully meet the
leisure and cultural needs of the public, and provide a useful reference for the construction of gardens in China.

Keywords

landscape architecture ; plant configuration ; maintenance technology
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Application and Development Trend of Digital Technology
in Construction Engineering Surveying and Mapping

Jinpeng Yi
China Gezhouba Group Three Gorges Construction Engineering Co., Ltd., Yichang, Hubei, 443000, China

Abstract

Digital technologies for construction engineering surveying play a central supporting role throughout the entire construction process.
By upgrading surveying equipment,data-processing methods,and result-presentation approaches,these technologies significantly
enhance the accuracy,efficiency,and stability of surveying outcomes.The coordinated application of three-dimensional laser
scanning,unmanned aerial photogrammetry,and high-precision GNSS positioning has transformed spatial information acquisition
from traditional point-or line-based sampling to surface-and volumetric-based representation.This shift establishes a continuous data
chain and visualized models,providing a solid technical foundation for standardized and high-quality development in construction
engineering surveying.

Keywords
construction engineering surveying;digital technology;3D laser scanning;UAV photogrammetry;GNSS positioning
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Key Points of Quality Management in Highway Engineering
Construction

Nan Dan' Qun Wang’

1. Hainan Highway Construction Project Management Co., Ltd., Haikou, Hainan, 570000, China
2. China Highway Engineering Consulting Group Co., Ltd., Hainan CCCC Company, Haikou, Hainan, 570000, China

Abstract

As China advances its national transportation strategy, highway engineering—this vital infrastructure for socioeconomic
development—faces dual challenges. Construction quality not only determines project longevity and traffic safety but also directly
impacts public welfare and industry reputation. This study systematically examines the practical significance of construction quality
management, with a focus on addressing quality control challenges and enhancing construction standards. Key aspects analyzed
include preliminary geological surveys, material and process control during construction, and full-process quality traceability.
The research demonstrates that establishing a comprehensive accountability system, strengthening professional competencies, and
adopting intelligent management technologies are core pathways to quality improvement. These findings provide scientific guidance
for highway engineering practices, facilitating high-quality development in the construction sector.

Keywords
highway engineering; construction quality management; key points; quality control; responsibility system
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Design of Pocket Park in Jining City Based on Elastic Concept

Meiao Hao

Shanghai University of Technology, Shanghai, 200235, China

Abstract

Pocket parks serve as pivotal platforms for advancing green urban development and eco-friendly living environments. Beyond
ecological restoration, they enhance environmental quality and elevate urban living standards. This study adopts the resilient design
philosophy to provide a theoretical framework for Jining City’s pocket park planning. It elucidates the principles and significance of
resilient design in this context, identifies existing challenges in Jining’s pocket park development, and proposes strategic solutions.
The research reveals the profound ecological, social, and cultural dimensions of these parks, offering both theoretical foundations
and practical pathways for high-quality urban green space development. Ultimately, it contributes to optimizing the city’s living

environment and promoting sustainable urban growth.
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elastic concept; pocket park in Jining; eco-city; landscape design; design method
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The Practice of Green Space Landscape Design for Linyi
University Campus Based on Sponge City Construction

Tianli Yang
Linyi University, Linyi, Shandong, 276000, China

Abstract

Under the guidance of the concepts of ecological civilization construction and sustainable development, the theory of sponge cities is
becoming an important direction for the construction of urban ecological infrastructure. As an important unit of the urban ecosystem,
the green space landscape design of university campuses has the functions of ecological regulation, cultural dissemination and
education. Taking Linyi University as an example, in combination with the characteristics of terrain, water system and vegetation,
based on the principles of rainwater infiltration, purification and recycling, a “infiltration - retention - storage - purification -
utilization - drainage” system is constructed to achieve the integration of landscape and ecology. Research shows that this model
can effectively alleviate water accumulation on campus, enhance ecological benefits and landscape quality, promote the formation
of ecological awareness among teachers and students, and provide important theoretical support and practical reference for the
construction of green campuses in colleges and universities and the development of regional sponge cities.

Keywords
Sponge City; Campus green space; Landscape design; Ecological restoration; Linyi University
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Research on the Construction of Technical System for Diagnosis
and Reinforcement of Structural Diseases of Highway

Yunhu Wu
Kunming Huangma Expressway Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

The diagnosis and reinforcement of highway structural diseases are crucial for ensuring the safe operation of highways.With
the increase in traffic volume and the impact of natural environments,the incidence of highway structural diseases continues to
rise,presenting a severe challenge to traffic safety.This paper analyzes the classification,diagnostic methods,and reinforcement
technologies of highway diseases,exploring diagnostic technologies and reinforcement measures for common diseases.It focuses
on the traditional disease diagnosis methods and emerging non-destructive testing technologies,detailing the characteristics and
application conditions of various reinforcement technologies.The study provides scientific evidence for the early diagnosis and
reinforcement of highway diseases,with significant theoretical and practical implications.

Keywords
Highway diseases;Structural diagnosis;Non-destructive testing;Reinforcement technologies; Technical system
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Exploration of Urban Flood Control Model Based on Ecological
Drainage System — Taking Longyan City as an Example

Xiaofeng Jie' Wenlian Liu’ Qihui Zhang' Changgui Lan' Tingyu Cui'

1. China Municipal Engineering Northeast Design and Research General Institute Co., Ltd., Beijing Branch, Beijing,
100043, China
2. Longyan Municipal Project Construction Center, Longyan, Fujian, 361000, China

Abstract

Due to characteristics such as large topographic elevation differences and rapid runoff convergence, urban flooding control in
mountainous cities is significantly more difficult than in plain cities. Taking Longyan City in Fujian Province, a typical mountainous
valley city, as the research object, this study combines its national Sponge City construction demonstration practice to systematically
analyze the formation mechanism of urban flooding in mountainous cities and construct a three-level ecological drainage governance
system of ‘source reduction, process regulation, and end disposal’. By analyzing the differentiated governance plans of typical areas
such as Zijin Mountain and Dongcheng, a characteristic model of ‘mountain sponge conservation, valley wetland regulation, and
old urban area systematic transformation’ is summarized. Practice has shown that this model has raised the flood control standard of
Longyan’s old urban area to once-in-ten-years and new urban area to once-in-thirty-years, providing replicable experience for urban
flooding control in similar cities.

Keywords
ecological drainage system; mountain city; flood control
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Research on the Construction and Application of Dynamic
Control System for the Progress of Housing Construction
Projects

Lianhuan Guo' Teng Ma’

1. Engineering Project Management Office, Air Force Logistics Department, Xicheng District, Beijing, 100016, China
2. Construction Bureau, Air Force Logistics Department, Dongcheng District, Beijing, 100009, China

Abstract

The housing construction industry is large in scale and the complexity of projects is increasing day by day. Traditional management
problems such as project delays, quality fluctuations, and cost overruns are still widespread, which directly affect the quality and
efficiency of project construction. This poses higher requirements for the scientificity and dynamics of project progress control. The
progress control of housing construction projects needs to rely on core concepts and dynamic control theories, and build a system
in combination with internal and external influencing factors. This system follows four major principles, contains four core layers
and four key modules, and operates in a closed-loop process. Through application strategies such as pre-planning, construction
organization, completion delivery, and cross-stage collaboration, it achieves precise control of the construction period, reduces delay
deviations, and collaboratively improves quality and efficiency to ensure the smooth progress of the project.

Keywords
Housing construction; Dynamic management; Operation mode; Precise control
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Key Points Analysis of Grouting Construction of Connection
Joint of Dam Body in Hydropower Station

Sheng Yi
State Power Investment Corporation Wuling Electric Power Co., Ltd., Changsha, Hunan, 655000, China

Abstract

In hydraulic engineering construction, joint grouting technology is indispensable for securely connecting adjacent dam sections,
enhancing the structural integrity and stability of dams, improving water resistance, and reducing safety risks. The application of
joint grouting requires precise measurement of joint opening, temperature monitoring, water pressure testing, flushing immersion,
drilling, and grouting operations. Each process must undergo strict quality control, with scientific solutions for issues like leakage,
pipeline blockages, and slurry leakage to optimize the technology. This article analyzes the application process of joint grouting in
hydropower dam structures, aiming to improve construction quality and ensure the proper functioning of dam structures.

Keywords
hydropower station; dam body; grouting technology of joint
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Analysis of Energy-saving Construction Technology of
High-rise Residential Concrete Structure without Plastering

Yusheng Du
Ningxia Chengzhixin Electric Power Construction Consulting Co., Ltd., Yinchuan, Ningxia, 750011, China

Abstract

As the construction industry transitions toward green, energy-efficient, and high-performance practices, the application of plaster-
free construction techniques for high-rise residential concrete structures has become increasingly prevalent. Traditional methods
suffer from excessive material consumption, prolonged construction timelines, and process interlocking issues, which often result
in structural defects such as hollow drumming, cracking, and peeling—factors that increase building energy consumption and
environmental impact. The plaster-free energy-saving construction technique addresses these challenges by optimizing core elements
like concrete formwork systems and surface treatment, enabling direct attainment of decorative or thin plaster standards for concrete
surfaces while achieving significant energy efficiency. This study provides a concise overview of the plaster-free energy-saving
construction technique, analyzes its key implementation points for high-rise residential concrete structures, and explores common
issues along with corresponding solutions, offering valuable insights for industry professionals.

Keywords
high-rise residential building; concrete structure; energy-saving without plastering; construction technology
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Analysis of Design Key Points and Technical Difficulties in
Construction and Installation of Unitized Curtain Walls in
Super High-rise Buildings

Chao Song
Far East Lijin Curtain Wall (Shanghai) Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

With the acceleration of urbanization and the rapid development of construction technology in China, super high-rise buildings have
become an important part of the urban skyline. This type of building not only pursues breakthroughs in height and form, but also
puts forward strict requirements for the performance, safety and aesthetics of the building’s facade. Unitized curtain walls have been
widely applied in super high-rise buildings due to their advantages such as high industrialization level, fast installation efficiency and
good sealing performance. However, the high-altitude environment where super high-rise buildings are located is complex, facing
multiple challenges such as strong winds, earthquakes, and temperature changes, which makes the design and construction installation
of unitized curtain walls encounter many special problems. This paper, in combination with the engineering characteristics of super
high-rise buildings, systematically analyzes the design key points of unitized curtain walls, deeply discusses the technical difficulties
in construction and installation, and proposes targeted solutions, providing references for related engineering practices.

Keywords
Unitized curtain wall; super high-rise buildings; key design points; construction and installation techniques
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Based on Engineering Management Informatization and
BIM Technology Application

Xiaoxuan Wang

XiaMen NanYang University, Fujian, Xiamen, 361102, China

Abstract

Today, our country is in the stage of comprehensive reform and construction, the use of BIM technology in engineering management,
not only can achieve the fine engineering management, but also can improve the quality of engineering project construction.
Combined with the characteristics of engineering management information, this paper analyzes the deficiencies in the application
of BIM technology of engineering management information, and analyzes the thrust and application countermeasures of BIM

technology for reference.

Keywords
project management; information technology; BIM technology
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Prevention and Treatment of Frozen Damage of Railway
Line in Seasonal Frozen Soil Area

Guohua Ji
Engineering Technology Department of Guoneng Shuohuang Railway Company, Beijing, 100000, China

Abstract

This paper systematically examines the concept, causes, prevention, and remediation methods of railway line frost damage in
seasonal frozen soil regions. By analyzing both natural and human-induced factors contributing to frost damage, and through a
case study of the Shenchinan Station on the Guoneng Shuohuang Railway in a typical seasonal frozen soil area, the paper details
the implementation of drainage methods, replacement and thermal insulation techniques, and salt injection methods at the station.
It emphasizes the need to enhance design and construction quality by conducting thorough surveys and detailed planning during
the engineering phase, fully considering variations in temperature, soil composition, and moisture content. Through comprehensive
analysis of frost damage causes, targeted and meticulous preventive measures are formulated to achieve optimal results. The
study provides valuable references for frost damage prevention in railway technical stations and explores the application of new
technologies and materials in frost damage control.

Keywords
frost damage; seasonal frozen soil area; frost damage slope; drainage method; replacement and insulation method; salt injection
method; strengthening design and construction quality; prevention and remediation effect.
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Research and Engineering Application of Reinforced
Concrete Frame Structure Column Extraction and Beam
Support Reinforcement Technology

Yuan Zhang Lipeng Hao Ming Gao

Western Architectural Seismic Investigation and Design Institute Co., Ltd., Xi’an, Shaanxi, 710054, China

Abstract

With the acceleration of urban renewal, the demand for functional upgrades and spatial reconstruction of existing buildings has
been growing. This study focuses on a commercial building reinforcement project in Shaanxi Province, addressing the design
requirements for open spaces on the first and second floors. It analyzes core issues including insufficient overall seismic performance
after column extraction, inadequate structural capacity, and construction disturbance control. A comprehensive design approach
combining “overall seismic reinforcement + local truss replacement” was adopted, innovatively utilizing temporary-free column
extraction and replacement technology. Through theoretical calculations and field measurements, the safety and reliability of the
solution were validated. The research demonstrates that increasing cross-sectional reinforcement of frame columns and adding shear
walls combined with steel truss replacement effectively resolve structural load path interruption and capacity insufficiency after
column extraction. The temporary-free construction technique, which uses demolition columns as temporary supports alongside static
cutting methods, significantly reduces construction disturbances, shortens project duration, and lowers costs. 72-hour deformation
monitoring revealed a cumulative maximum deformation of only 4.56mm, far below design tolerance and meeting current regulatory
requirements. This study provides technical references and practical insights for similar projects.

Keywords

existing building; frame structure; column extraction and beam support; reinforcement and renovation; no temporary support; seismic
performance
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PREGIRER R TRITEEDK,, BAPURIEREAIR.

6.3 4 A& SIIEAIE
MEZRR L ARG, AR ) M FREE ST T 5T
BOR

MEZRAE GBI INE f5, Fh LR EK . BUE e
VoARB I BERT, Leitiite;

BINTAYEAE R P AR SR % 100%, Rz DR S5l
F 77 180MPa, /T Q355B Gk EARIRES 355MPa, 7
AW RIETEDR
7 ELERE
7.1 &g

(1) FRARERE N ERESSE + BB ok Rk
PURINE %, AR R I 5 5 MR P E RE D R IR]
B, SRR RENS I TN 5

(2) PIHTERFTHLE RIS T, ERETT AT 4R,
ORI _ BT Ek, DN RS Rit o KEE K 4.56mm, 7t/
TREAEZUREEEEPRE (1/400 ) =13.5m/400=33.5mm, Z5fEfs
HISR R LT

(3) Tlfshst Sz TR G, R
PBRIE(E NG S22, BlATHRELL . B 0UH T2, B
FE(RHE T2, ik THA. 1920550y, AREREScHE T ¥R,

(4) i Tad RN REANRE, ST hE5H

GEC]

et = 5 TRIEE.
72 RE
WEE T BT, A RTINS TR X,
HEFERBAN A (A2 H] :
(1) &ityom, 454 BIM HERSE MR ok i
A, AT 2
(2) MBS, WEWT4EE SR, BEeagiht s
BN AN 5
(3) HETFERTTHE, AT ZH T2, 55488
A A £ SN SE AT S Bl R
(4 )FRAERIYE T , BEGHIE T AR , BFRfACT
HEL . FCEER, (RN . ARRTAFELE A
%o GUBHEOR, AT EEHRHLE A RE S5k, ABTHIEOR
S,
S 30k
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