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Abstract: Against the backdrop of the transition in China’ s urban building sector from a “construction-focused”
approach to “equal emphasis on construction and maintenance” , and further toward “large-scale operation and
maintenance” , spaceborne interferometric synthetic aperture radar (InSAR) technology has opened a new pathway
for the full-lifecycle maintenance and management of the vast existing building stock. Spaceborne InSAR offers
advantages such as large-scale, high-precision, sustainable, and non-contact deformation monitoring. However,
accurately assessing structural safety conditions based on deformation data remains crucial. To reveal the relationship
between building deformation and structural damage mechanisms, existing building safety assessment indicators and
threshold systems have been systematically reviewed. Key achievements include: summarizing the evolution of
commonly used InSAR technologies and their feasibility in multi-scale building deformation monitoring;
systematically analyzing the origins and development of threshold systems for building safety assessment in structural
engineering, as well as differences in relevant international and domestic codes; and synthesizing the current state of
research on spaceborne InSAR in building risk assessment, while discussing key issues in aligning the technology
with engineering inspection and monitoring standards. Research shows that the integration and application of
spaceborne InSAR in large-scale wide-area urban building screening hold broad prospects. However, significant
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variations in the selection of risk assessment indicators and threshold settings across studies hinder its widespread

adoption. In light of this, establishing a unified, reusable, and operable threshold system for building risk assessment is of

great importance for developing regular and intelligent inspection mechanisms for urban buildings in the future.
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Fig. 1 Year of proposal for series of SAR satellites and InSAR technologies
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Fig.2 InSAR deformation monitoring schematic diagram
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Table 1 Introduction and comparison of common InSAR techniques
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Fig. 3 Load transfer system in building structures
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Fig. 4 Illustration of building settlement
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Table 2 Factors and characteristics influencing different settlement behaviors of buildings
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Fig. 5 Deformation signals with different spatial wavelengths'®’
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Fig. 6 Illustration of building deformation indicators
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Table 3 Definition of deformation indicators
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Table 4 Limiting values for maximum settlement
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Table 5 Damage grade classification and related indicators-thresholds
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Table 6 Comparison of major domestic and international engineering codes and standards
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Table 7 Comparison of building risk assessment indicators and thresholds across different codes
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f1[E GB 50497—2019"'% 0.2% — AR
N HiE JGJ 125—2016"1 %1 0.05% RS
i 3 )
I f1[E GB 50497—2019!'%6 0.01%/d — AR
. Coduto!®! 7~20 mm — T
AP (R I JGJ 125—2016014 10 mm MRHZ R
25 ACI 318-89!%) 20 mm — AR
KUl EN 1997-1-20041%¢) 20 mm — A
1 E GB 50007—2011112) 0.002/~0.0037 (1 fF AR SRAF: L ] BE 29 HELRE5H
kg% SRt HNTY-127-55112% 0.002/ HEZRZEHY
7] 10 mm 5 85 FE (1 1/2 000 HU/ME WL
UK AS 2870-2011 40 mm S EEFEEG 17300 UM HEz Hy
1 E GB 50911—2013"1% 0.001/~0.0021 — A
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Fig. 7 General workflow for InSAR building deformation monitoring and risk assessment
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Table 9 Performance characteristics of different SAR

bands and InSAR accuracy support %’
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Fig. 8 Simulation of InSAR deformation signals for the

sinking of a single building'®*!
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Fig. 9 Regional loss of monitoring points induced by

nonlinear deformation
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