56 B (RS 326 #)
2026 46 H

SRALA 5% %

URBAN ROADS BRIDGES & FLOOD CONTROL W

5 RgiE

DOI:10.16799/j.cnki.csdqyth.251180

0

51

AR — P AR

K5 FEAE By v A S A £ A 15 TR 450k

WA, O, HRRth
(I RE R, L8 D81 243000)

B OF: PR GRS I R A R AR RS TR S [ R, B A B R K T 56 R RS TR R

F 2019—2024 4F 1918 ¥ ?&%}?ﬁ,%?ﬂ O R ST A TR B UE A T TR T R 0 U R B A TR RIS
Moty 36 73 3 5By PP et L =R A A e M e B R AL SR BRI 5T . A5 R R IA B oy A B 9 R AR TR

FRIA LA AL, 75 23.8 m i B2 LA E AR 43, BB 10 m AT PP 3R DN, T8 ST 1A By 47 0 265 5 AR TR G ks, =
e e 71 0 9 I e RCR R T 3 A TS R B BT AR A T, e M L BEL 0% 22 N 15.6% B 22 9.2% ; 24 22 J23 9 A5 v o i 4
5 SPD 4 %UQ?TP & B R St ) Tﬁ”?%@@i@*ﬁ%ﬁiﬂiﬁkﬁ%% Bk TR B A AR S é’lﬁﬁﬁﬁ?ﬁ%‘%’éﬁ

5 2 BT G B TR R DN S B AR A S T AR EGAE , RSk vl Al G- W B M 4 R TE RS L B0 R A5 T A A B Y B A% IR
#H, ;&Iﬁﬁﬁﬁéﬂ)ﬁﬁ&ﬂﬁé%'ﬁﬂ@?ﬁ%o

KRR KIEETEM L B E R I s =A% e M s Ml d B i s TR0 IR

hESZES . U443.7;TU997 XHERARER: A XEHS: 1009-7716(2026)06-0285-05

Key Technologies and Engineering Verification of Lightning Protection

Detection for Long-span Bridges

YANG Chunming, CAO Hui, CHEN Xiaowei
(Maanshan Meteorological Bureau, Maanshan 243000, China)

Abstract: In order to solve the technical difficulties and engineering implementation problems in lightning protection
detection of large-span bridges, the lightning protection and disaster reduction scheme is scientifically optimized. By
utilizing the operation data of a cross-river suspension bridge from 2019 to 2024, and based on the methods of
theoretical modeling, actual measurement comparison and engineering verification, the research is conducted on the
technologies such as dynamic calculation of steel bar diversion coefficient, protection design of cable pylon side-striking
lightning scene, and optimization of grounding resistance measurement by three-pole angle method. The results show
that the non-vertical cable plane geometric modeling is used for cable pylon side-strike lightning protection. For
structures above 23. 8 m in height, the horizontal lightning interception strips should be laid out every 10 m to form a
three-dimensional protection network. The measurement efficiency of the three-pole angle method is three times higher
than that of the traditional straight-line method. The grounding resistance error is reduced from 15. 6% to 9. 2% under
the complex geological conditions. After the collaborative implementation of multi-level equipotential bonding and SPD
hierarchical protection architecture, the average annual maintenance cost of the bridge is reduced by 25%, which verifies
the engineering practicability of the technology. The current research focuses on the optimization and engineering
verification of key technologies for lightning protection detection of long-span bridges. In the future, IoT technology
can be integrated to deploy the intelligent sensors at key locations such as bridge pylons and cables, enabling the real-
time collection of lightning strike data and risk early warning.

Keywords: long-span bridge; lightning protection detection; three-pole angle method; side-striking lightning protection;
engineering verification
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