-3 2
o5 9 WA CEEE 317 ) M@»@_%gpg;g
2025 49 H URBAN ROADS BRIDGES & FLOOD CONTROL £ E

DOI:10.16799/j.cnki.csdqyth.240740

B AL BEAR A BOE RR B SR oa H 33 i
VAL EEEZN

L W REH,RXKRE,E F
Crp i B TR S b T T B A BR A w1, Hol 2290 730000)

B OF: DUBUSUMCTT BE A Bt SR 0 H O ], AR T R AR R A T B Al it SR H T i ]
HIRE . WUH G2 LV 38 X 2 AR 5 2R GEME I Ak K i 8 n] R SR S PR, A% BB O SOHE LR
BOPACEOR AT, 18 3 I AL RTK A LR AL N 25 1w WA S At B it BRAR K , 458 BIM SR S = 2 ik
T BT T T Rl B SE I BBt st o BN AL 0 A WL P A T ORI K B T
BB T A TE LAY NS BIM SR (948 B BT 7 i, LARH i 2 AR i B A i TRl 0 5 B it
ir R 15 55 B 2 A B 5 22 R P T BT RCR AR . DRI R, TR R B R T T 2Lk B
[ 200 % , A5 RUORG J32 3K TR 5, BT R A 45 4 30% , it T3R T3 REAIK 15% . SR, FAF 4 G BEAN 2 B S p e A
My A5 0] 4 P 7 B 52 % T A AR AR A A R AT o S . R T BT A R I I 28 0 5 R B T R B
BT A B TR LRI ST T BT e a8 B i 1) B R o i Ji D 1wl Shy Suk i R ik S50 SR s B TR A SR

R % o
KRR LRI T BUTEAE s BIM H R 5 38 el s JEAMUBAHE R ; LA i R &
FESES: TU201.4 XEkbRER: B XERHS: 1009-7716(2025)09-0437-05

Application and Exploration of Digital Technology in Design of

Municipal Infrastructure Renewal Project

MA Di, ZHAO Guorui, WU Qingxi, WANG Ping
(Northwest Municipal Engineering Design and Research Institute Co., Ltd., Lanzhou 730000, China)

Abstract: Taking the Zhenyuan Urban Infrastructure Renewal Project as a case study, the application and exploration of
digital technologies in the design of municipal infrastructure renewal projects are deeply discussed. The traditional
design approach is hard to cope with because of the project being confronted with challenges such as multidisciplinary
intersections, high complexity, demands for systematic thinking, and an emphasis on sustainability. The implementation
of digital technologies is to collect the current data of infrastructures by utilizing the equipment such as unmanned aerial
vehicles (UAV), real-time kinematic (RTK), and pipeline robots, and combined with building information modeling
(BIM), the three-dimensional design is realized to innovate the design method of urban infrastructure renewal projects.
The specific applications encompass UAV oblique photogrammetry modeling, road renewal and ancillary engineering
modeling, pipeline renewal design methods based on pipeline robots and BIM technology, as well as digital applications
in new bridge construction. At the same time, the project has achieved cloud-based management and multi-terminal
applications through a design collaboration platform, which enhances the design efficiency and quality. The study
demonstrates that digital technologies significantly enhance multidisciplinary collaboration efficiency, achieving
centimeter-level model accuracy while reducing design cycles by 30% and decreasing construction rework rates by
15%. Nevertheless, the challenges persist regarding the insufficient software integration, data heterogeneity, balancing
corporate investment returns, and inefficient complex geometric modeling. The experience and achievements in the
application of digital technology are summarized. The problems encountered by digital technology in the design of
infrastructure renewal projects at the present stage and its future development direction are proposed, which provides the
new thinking and methods for the field of urban infrastructure renewal.

Keywords: infrastructure renewal; digitalization; BIM technology; road reconstruction; UAV oblique photography;

pipeline robots; design collaboration platform
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