PROCEEDINGS OF SPIE

Fifth International Conference on
Water Conservancy, Hydropower,
and Building Engineering

(WCHBE 2025)

Balaram Kundu
Editor

29-30 November 2025
Wuhan, China

Organized by

Jiangxi University of Water Resources and Electric Power (China)

Civil Engineering Academy of Jiangxi Province (China)

Hubei Zhongke Institute of Geology and Environment Technology (China)

Published by
SPIE

Volume 14173

Proceedings of SPIE 0277-786X, V. 14173

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Fifth International Conference on Water Conservancy, Hydropower,
and Building Engineering (WCHBE 2025), edited by Balaram Kundu, Proc. of SPIE 14173, Seven-digit
Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9798902324003
ISBN: 9798902324010 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 Society of Photo-Opfical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share arficles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. lzrirv

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07,08, 09, 0A, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

xi  Conference Committee

CIVIL AND BUILDING ENGINEERING

1417302 Research on parameter sensitivity in the uniaxial compression test of FLAC3P simulated rock
samples [14173-4]

14173 03 Experimental study on the earth pressure coefficient in soilbags [14173-5]

14173 04  Study on the influence of connector on the integrity of UHPC-steel keel composite
wallboard [14173-8]

1417305 Parameter analysis of the mechanical performance of bidirectionally diagonal self-
buckling-restrained corrugated steel plate shear walls [14173-13]

14173 06 Exploring the anti-distortion ability of the 17-node quartic serendipity element Q17
[14173-15]

1417307 Application of full concrete prefabricated technology in substation construction: a case
study of Tai'an Agricultural University's 110kV substation [14173-19]

14173 08 Field investigation on soil sirength evolution around PHC pile during driving [14173-23]

14173 09 A practical force analysis method for pile under coupling effect of excavation and vertical
load in cohesiveless soil [14173-37]

14173 0A  An exploration of curvilinear architecture motion based on Runge-Kutta methods and
single-objective planning models [14173-39]

14173 0B Experimental study on shear resistance of liquefiable sand improved by steel slag fine
aggregate [14173-43]

14173 0C Research on characteristics of multiplanar cylindrical shell structure and factors influencing
pressure resistance performance [14173-45]

14173 0D Vibration characteristics of curved beams under moving loads [14173-46]

14173 OE  Structural optimization and mechanical performance analysis of screw-type insulator fixing
device for distribution overhead lines [14173-48]

14173 OF Experimental study on the bending resistance of new lightweight integrated composite wall
panels [14173-1]

14173 0G  Study on flexural toughness of hybrid fiber reinforced concrete [14173-44]



14173 OH

14173 0Ol

14173 0J

14173 OK

14173 OL

14173 OM

14173 ON

14173 00

14173 OP

14173 0Q

14173 OR

14173 0S

14173 OT

14173 OU

14173 OV

14173 OW

14173 OX

14173 OY

The influence of heat treatment on the corrosion resistance of 30Cr15MoY alloy steel
coatings fabricated by laser direct deposition [14173-51]

Long-term displacement behavior of energy piles in saturated soft soils under
thermomechanical loads [14173-3]

Rapid removal of the overpass continuous beam based on the SPMT with the BIM 4D
simulation study [14173-24]

On compact layout of a high-altitude ¥800kV voltage source converter station [14173-28]

Application of lightweight BIM technology in construction management of prefabricated
buildings [14173-31]

Stability investigation of geogrid-reinforced slopes subjected to combined rainfall and
seismic actions [14173-36]

Application of BIM technology in the construction phase of intercity railway [14173-108]

Spatial kinematic control and mechanical behavior of a large-radius curved steel box
girder during incremental launching [14173-77]

Dynamic fracture study of three-point bending beam model based on scaled boundary
finite element method [14173-97]

Study on the influence of wind cable layout form on the wind performance of cable-
supported pedestrian suspension bridges [14173-64]

Research on application technology of MPC bonded steel plate reinforced hollow slab
bridge [14173-71]

Experimental study on MPC composite material bonded steel plate strengthening hollow
slab beam [14173-70]

Design method of shear strength for new one-side bolted sirengthened connection
[14173-55]

Analysis of Hertz contact surface pressure and lubrication performance in cams [14173-125]

Study on modeling of long-span pedesirian suspension bridge [14173-98]

Study of effects of louvers on indoor wind environment of a high-rise sports building with
CFD simulation [14173-103]

Constiruction monitoring and numerical simulation analysis of Xiaoyuan Tunnel [14173-81]

Research on construction control of single-pylon steel-concrete composite girder cable-
stayed bridge [14173-89]



14173 0Z

1417310

14173 11

1417312

1417313

14173 14

14173 15

14173 16

1417317

1417318

1417319

14173 1A

14173 1B

14173 1C

14173 1D

14173 1E

14173 1F

Computational simulations of single bolt joints of bamboo curtain plywood [14173-80]

Study on the influence of the layers of batten plate on the mechanical performance of
double-limb shelf column [14173-79]

A hybrid method for design, analysis, and validation of an 1800-tonne walking-type crane
for modular bridge construction [14173-119]

Mechanical behavior of a long-span flexible steel trough girder during incremental
launching: a case study [14173-118]

Research on the mechanical properties of prestressed concrete bent caps for
prefabricated bridges [14173-127]

Study on erosion of elbow fittings in vacuum waste pipelines and their optimization
[14173-128]

Utilization of recycled asphalt pavement (RAP) as aggregate in Portland cement concrete
[14173-122]

Effect of waste clay brick powder and clinker fineness on properties of blended cement
[14173-131]

Investigation on the road performance of the high-modulus asphalt mixture CHAM-13 in
Southern China [14173-130]

Stability and evaluation of upper steps of super-large cross-section subway station
strengthened by central rock column [14173-117]

Evaluation of construction method of super-large section shallow buried tunnel in complex
environment based on AHP-TOPSIS coupling [14173-120]

Influence analysis of construction stability of super-large section subway station tunnel in
central urban area based on excavation footage [14173-121]

Mix proportion design and engineering application of cement modified phosphogypsum
(CMPG) filling materials [14173-129]

Application of intelligent layout robot system in the construction of large-span arch beams
with complex curvature [14173-138]

Experimental and theoretical investigation on the residual mechanical performance of
HRB400 steel bars after high-temperature exposure [14173-139]

Study on structural safety characteristics of asphalt concrete face rockfill dam for pumped
storage power station [14173-144]

Research on the application of gel-fiber-bacteria composite soil stabilization technology in
slope protection [14173-148]



14173 1G

Analysis of factors affecting the corrosion resistance of concrete in cold saline soil areas
[14173-149]

14173 TH  Study on compadtibility of waterborne epoxy emulsified asphalt based on multiscale
analysis [14173-150]
14173 11 Numerical simulation and applied research on the cooling effect of reflective film
installation for coal storage in sheds under high-temperature environments [14173-152]
14173 1J  Design and analysis of stem-leaf separation device for tall mulberry orchards in Guangxi
[14173-153]
OPTOELECTRONIC TECHNOLOGY INTEGRATION IN WATER AND BUILDING SECTORS
14173 1K Research on humidification deformation of artificial structured loess [14173-87]
14173 1L Research on data cleaning method for slope displacement monitoring based on isolated
forest algorithm [14173-90]
14173 1M Early detection and warning technology for forest fires based on multisource
meteorological radar and satellite data fusion [14173-113]
14173 1N Three-dimensional characterization and dynamic analysis of wildfire smoke plumes using
Doppler radar WER slices [14173-112]
14173 10  Improvement of FCLS algorithm considering the influence of sensor’s point spread function
[14173-124]
14173 1P Defect identification method for cast-in-place piles based on distributed fiber-optic
temperature-strain integrated monitoring [14173-132]
14173 1Q Nonlinear wavelet threshold denoising of dam deformation monitoring data and its
application [14173-99]
SMART AND SUSTAINABLE INFRASTRUCTURE
14173 1R Study on creep of high-volume fly ash concrete based on rheological theory [14173-53]
14173 1S Calculation method for determining buffer design parameters of high-level radioactive
waste repository based on the effective density of montmorillonite [14173-56]
14173 1T Research on accurate short-term building load forecasting based on the physics-informed
transformer [14173-58]
14173 1U  Photocatalysis in electrospun carbon nanofiber/zinc oxide nanorod composites [14173-21]

Vi



14173 1V

14173 TW

14173 1X

14173 1Y

14173 11

14173 20

14173 21

14173 22

14173 23

14173 24

14173 25

14173 26

14173 27

14173 28

14173 29

14173 2A

14173 2B

14173 2C

Application of city infformation modeling to the management of housing expropriation and
demolition [14173-6]

Optimization management of consiruction duration-cost for prefabricated substations
based on BIM [14173-12]

Research on the evolution of rural power characteristics and grid challenges under the
rural revitalization strategy [14173-16]

Research on risk management of urban infrastructure in China under the PPP model
[14173-17]

A study on the spatial distribution of elderly care facilities in Huangshan City under the dual
constraints of topography and transportation [14173-33]

Evaluation of park accessibility in Shenyang under the goal of service equalization based
on the Gaussian two-step float search method [14173-34]

Failure mechanism and probability analysis of multiple types of power infrastructure under
rainstorm and mountain torrent disasters [14173-38]

Technical method for thermal impact assessment of thermal discharge from npp on ris
using thermal impact parameters [14173-41]

Quantifying the multidimensional urban perception of historic districts based on deep
learning models [14173-42]

A path optimization algorithm for picking robots [14173-47]

Feature selection algorithm based on PCA and LDA for power system [14173-59]

Research on influencing factors of traffic carbon emission in Jilin Province based on STIRPAT
model [14173-67]

Analysis and prediction of spatial and temporal variation of carbon storage in Jinsha River
Basin taking Xichang City as an example [14173-50]

Accessibility analysis of elderly care facilities in Shanghai [14173-69]

Basic research on delayed curing low-viscosity MPC composites material for bonding steel
plates [14173-72]

Optimization of waste high-density polyethylene content based on performance
evaluation of asphalt mixtures [14173-63]

Research on the influencing factors of EPC project cost management [14173-91]

A study on the distribution characteristics and suitability of elderly care facilities in Nantong
City from a multi-core distribution perspective [14173-62]

vii



14173 2D

14173 2E

14173 2F

14173 2G

14173 2H

14173 21

14173 2)

14173 2K

14173 2L

14173 2N

14173 20

14173 2P

14173 2Q

14173 2R

14173 2S

14173 2T

14173 2U

14173 2V

viii

Investigation on passenger composition and behavioral characteristics in subway stations
adjacent to different urban functional areas [14173-54]

A review of plant adaptability of urban roof greening under extreme high-temperature
conditions [14173-126]

Experimental study on the drying shrinkage performance of concrete based on
multicomponent composite admixtures [14173-110]

Life cycle assessment of high-volume waste glass powder in mortar: identifying the optimal
balance for sustainable construction materials [14173-111]

Study on the effect of plant extracts as low-carbon green admixtures on sulfate erosion
resistance of cement mortar [14173-106]

A study on the effects of particulate matter on learning efficiency based on E-Prime
[14173-83]

Study on durability and micro-mechanism of carbonated-GGBS stabilized silt clay
[14173-107]

Experimental analysis on mechanical properties of coal gangue mixture as roadbed filling
[14173-86]

Experimental study on mechanical properties of fiber-reinforced red clay [14173-114]

Intelligent cockpit personalized service system based on deep reinforcement learning
algorithm [14173-115]

Intelligent cockpit service interaction page optimization system based on particle swarm
algorithm [14173-116]

A stop-skipping strategy for urban rail train rescheduling under delay conditions
[14173-143]

Research on optimal capacity configuration of onboard energy storage device in urban
rail transit [14173-142]

Comparative multiphysics analysis of geometric configurations for Martian habitats
[14173-141]

Research on the identification method for value co-creation oriented air-rail passenger
flow OD [14173-137]

Integrated cost analysis of multimodal cold-chain transport [14173-135]

Research on the evaluation index for integrated development level of rural passenger
freight and postal service [14173-134]

Carbon emission policy impacts on cold-chain multimodal transport route optimization and
costs [14173-133]



14173 2W

Environmental perfformance-driven interior daylight optimization: a case study of a
transportation building in Hainan [14173-146]

14173 2X  Applied research on low-energy trends of portable modular houses [14173-151]
WATER CONSERVANCY AND HYDROPOWER ENGINEERING

14173 2Y Integration of lateral pressure coefficients and erosion simulation for in situ stress inversion
in complex terrains [14173-26]

1417327 Main parameter selection of pump turbine for Tiantai pumped storage power station
[14173-57]

14173 30 Targeted design for tunnels in long-distance water diversion projects crossing adverse
geological conditions [14173-7]

14173 31 Hydraulic performances of emergency gate closing in high-head moving water [14173-10]

14173 32  Post-earthquake structural response analysis of roller-compacted concrete (RCC) double-
curvature arch dam: a case study of hydropower station X in Guizhou Province [14173-18]

14173 33 Research and discuss on division of flood season of Jingou River Basin in northern slope of
the Tianshan Mountains [14173-20]

14173 34 Seepage monitoring and assessment for Huaishuguan Reservoir Dam [14173-27]

14173 35 Application of a DAS-based high-density surface-wave method for seepage detection in
an earth-fill dam [14173-30]

14173 36 Research about hydraulics of surge chamber and flow-induced vibration on stop gate in
hydraulic power [14173-32]

14173 37 Test research on the hydraulic characteristics and shape optimization of the bottom hole
[14173-35]

14173 38 Comprehensive evaluation system for dam safety based on multiphysical field coupling
and mechanical analysis [14173-40]

14173 39  Study on wind-induced response of £800kV UHV large-span transmission tower-line system
[14173-73]

14173 3A  Lateral bearing behavior of rigid square piles in sandy soils for fransmission line foundations
[14173-66]

14173 3C  The influence mechanism of lining cracks on the dynamic response of tunnel structures

under cyclic train loads [14173-68]



14173 3D

14173 3E

14173 3F

14173 3G

14173 3H

14173 3l

14173 3J

14173 3K

Height sensitivity analysis of long intermittent pouring of RCC dams in cold regions
[14173-88]

Sensitivity analysis of bridge pile deformation under multiple foundation pit superposition
effect based on Midas GTS NX [14173-100]

Research on underwater inspection technology combining dual-frequency side-scan
sonar and high-definition imaging [14173-94]

Rigless technology of water injection profile control in carbonate oilfield [14173-96]

Research on three-dimensional seepage analysis of underground caverns of a hydropower
station [14173-74]

Study on seismic safety of the dam-foundation system under different intensity earthquakes
[14173-85]

Research on the safety of the upstream cofferdam structure of Jiexu Hydropower Station
[14173-145]

A study on stress-deformation characteristics of an ultra-high concrete face rockfill dam at
the Houziyan Hydropower Station in a narrow valley [14173-147]



