549 8 5 8 I OB e R CfF &R a2 i) Vol.49 No.8
2024 4F 8 H Geomatics and Information Science of Wuhan University Aug. 2024

SISCAR I Kk T B IR L S O A A 4R A TR DG B BRI R R (T). s DUR R (fF B R L 2024, 49(8):
1201*1263.DOI:1O.13203/J.whug1520240264

Citation: YUAN Hongyong, ZHANG Xiang, HUANG Lida, et al.A Review of Progress of Key Technologies for Urban Lifeline-
Safety Engineering[J]. Geomatics and Information Science of Wuhan University, 2024, 49(8): 1251-1263. DOI: 10.13203/}. whu-
gis20240264

Ylovii o ai Dol A TR G HERI A IE 28 3 i

> 1 N 2= 1 1 > 1
TR SR~ S /R (I
Keop e b e, b s, 100084
EA L 2B, %8 AL, 230601

Y#

-h?

H?

i

1
2 R

HI>

H ERTAEGEZAIERARERTRA MK BEFREAALABAWEARERRAIRE, AR TAEAGL LS
IARMEZEER AEE Tl ER LI, KN fe TR A HERER BRI, HEENERE T LR
AR FETAREELRTITRTAEAGE S AP RAHAFER A TAPERRISE 169 R TS H AR 2
HTHTHFERER ERRIRIGENES RIS BIRME 7 ik A 3 IR fe =R A AE 2, LA T AR S kK
B s A BORAEREARGE A RN B LT A THRS A FEH 5 FRE AT OBREMREFRR, RRT
MRERBEESFE) BN AR A B ERE DR HIEESR, LT RTAEATEL AN DB EXA LR ERE
BAR AT LR B ko om Jem L BEHanFhhaBnMLEin., 20MARREFHTELRE7L
B, Fy T A E R IR T A A R TR

SRR R T A K R IR R AR B AL B TR A %

RE S %S P208 X EkFRIEAD : A Y %5 B 8. 2024-07-16
DOI:10.13203/j.whugis20240264 X ERHE.1671-8860(2024)08-1251-13

A Review of Progress of Key Technologies for Urban Lifeline

Safety Engineering

YUAN Hongyong'? ZHANG Xiang' HUANG Lida' PAN Rui'

CHEN Yang' LIU Gang'

1 School of Safety Science, Tsinghua University, Beijing 100084, China
2 Hefei Institute of Public Safety Research, Tsinghua University, Hefei 230601, China

Abstract: The urban lifeline safety project is a major national livelihood project, which ensures the safe opera-
tion of urban gas, water, electricity and other systems. Nowadays, the project is confronted with three
types of difficulties: Difficulties in mechanism discovery and experimental reproduction; difficulties in risk
detection and early identification, and difficulties in accurate early warning and collaborative prevention and
control. In order to reveal the mechanism and reproduce the experiments, a full-size urban lifeline multi-
hazard large—scale scientific device is firstly developed in the world, a series of dis—aster modes with 5 cate-
gories and 169 kinds of disasters coupled are established, based on which a comprehensive risk dynamic as-
sessment method coupled with underground pipelines and above—ground disaster—bearing body is presented.
To improve the risk detection and early identification, highly sensitive gas sensing laser chip as well as de-
tector with active grating and wavelength—biased are invented. We develop an intelligent ball for leakage lo-
cated in water supply pipe network based on the inertial guidance, force balance, acoustic spectrum and Bei~
Dou. Bridge overall modal (fingerprint) monitoring technology is break—through. In order to solve the prob-

lem of accurate early warning and collaborative prevention and control, an urban lifeline safety risk physical
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heuristic artificial intelligence early warning technology is presented, based on which a monitoring and early

warning system is developed with collaborative sensing, fusion monitoring, targeting early warning, linkage

response and other functions. The related studies result in the development of the safety and emergency re-

sponse industry, followed by the pioneering and substantial contributions to the prevention and control of

urban lifeline risks.

Key words: urban lifelines; risk assessment; elements—at-risk; disaster mechanism; monitoring and war—

ning system
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Fig.1 Schematic of Urban Lifeline Intelligent Sensing and Monitoring Technology
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Fig.2 International Multi-hazard Disaster Simulation

Experiment Facility
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