.\_\L' \ ,l_\|\
S REAOE - B 38% B34 200546 5 < ERRY <

doi: 10.3969/j.issn.1672-6073.2025.03.008

& U R Bl R 4
PR3 R 6 B A5

Makg! F R, maw!, T’
(1. JESOmE B R R R TR A T, b5t 100037; 2. JLSUSRE B R T IR SR A 1, b5t 100101)

18 B N AT i P E A AR R DY T OCRR BEAS BRI [ R, B R X A I R X B A
T E e WEEARMTUEIBES 45 <A LI KR, W3R S AT AR HE RIS R IR BRI 7T, e s
DR I T UE RS T P R DR JE Y 3 A EZEER bR AN L b T 8 B R I 3 R E A T
TEATW L) 5 2 Ve [ o @I LT oA, 58 A b i e i v b T S B 1T 5 | R BT A ) 2 4 XU P A3
FRYG I, X — YR R 2 X A R X a2 HH P i SR 5 T b T 4% A 1 WA 2l 5 J A X i) )42 T O
PR B, FELARYITTEASIE 16 58 A BT UM, TR 45 AT DL IR B oAt 5 5 DX 3 T i 28
W H s RS

KRR RTTPERSE; BHIRX; A HVEHIAIRE, B E R

hESES: U231 MHERERD: A NEHRS: 1672-6073(2025)03-0054-07

Scope of Control and Protection Areas for Urban Rail Transit
in Karst Regions

YANG Zhihui', LEI Gang', CHENG Shuangtian', HE Jiankai’

(1. Beijing Urban Construction Design & Development Group Co., Ltd., Beijing 100037,
2. Beijing Urban Construction Exploration & Surveying Design Research Institute Co., Ltd., Beijing 100101)

Abstract: A specific adjustment plan for the control and protection areas in karst region was proposed in response to the problem
that the degree of expansion of the control and protection areas for urban rail transit in karst geology was unclear. Starting from
the mechanism of karst adverse geology affecting the safety of existing structures, through the study of guiding industry standards
and the mechanism of karst ground collapse, three important indicators of the scope of control and protection areas for urban rail
transit in karst region were determined: the scope of influence of external operations, the scope of influence of karst ground
collapse and the scope of susceptibility to influence of existing urban rail transit structures. Based on geometric analysis, the
maximum scope where the existing urban rail structure suffered a safety risk caused by karst ground collapsekarst, which is
induced by external operations, is determined. This maximum scope is adopted as the scope of the control and protection areas
in the karst region. Finally, the control and protected areas scope calculation models of metro station and interval tunnels in
two typical karst geological conditions are proposed. Calculations were carried out on Shenzhen Rail Transit Line 16 as an
example, and the results can provide a reference for the operation and management of urban rail transit projects in Shenzhen
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and other karst regions.
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Figure 1 Schematic diagram of the distribution of stations
in the karst regions of Shenzhen Urban Rail Transit Line 16
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Figure 2 Analytical model of the impact of external
operations on established urban rail transit structures
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karst ground collapse
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Figure 6 Computational modeling of control and protect areas
for metro intervals in earth cavern-type areas
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