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Analysis of structural characteristics of karst conduit by time-
concentration curve of tracer test

CHEN Yazhou'”, DONG Weihong’
(1. College of Construction Engineering, Jilin University, Changchun, Jilin 130026, China;
2. Institute of Water Resources and Environment, Jilin University, Changchun, Jilin 130021, China)

Abstract: The structural characteristics of karst conduit have an important influence on the rational use and
protection of karst water resources and the safe construction of underground engineering. At present, when using
tracer test curve to analyze the structural characteristics of karst conduit, there are some problems, such as curve
superposition shape, blunt front shape, irregular rise and fall of curve, connection relationship between multiple
karst conduit, location of underground lake and groundwater state. In this paper, the time concentration curve of
tracer test is used to explain the structural characteristics of karst conduit through the numerical simulation of the
karst conduit flow tracer test and the change of water flow state. The results are as follows: (1) The number of
curve peaks corresponds to the number of karst conduit, and there are three models for the parallel curve of double

pipelines due to the difference of the length and velocity of karst conduit runoff. (2) The number of single karst

Wi HHEA: 2019-09-29; &iTHHA: 2020-07-19 ML : www.swdzgedz.com
E€WE: SMARHE ST (RS SH [2021] —iE 474)
E—EE: BRWIN(1992-), I, WA, NS IR SCHUTT, T K XU 3 515 Y4B 215 . E-mail:389330474@qq.com


https://doi.org/10.16030/j.cnki.issn.1000-3665201909067
https://doi.org/10.16030/j.cnki.issn.1000-3665201909067
www.swdzgcdz.com
mailto:389330474@qq.com

<42 - 7K SC L T o551

conduit curve decline gradients corresponds to the number of blue hole, and the relationship between the decline

gradients and the number of blue hole should be analyzed for multiple karst conduit in combination with the

number of karst conduit and the location of blue hole. There are four types of parallel karst conduits. (3) The rapid

change of curve shape indicates the mutual transformation of surface flow and pressure flow.

Keywords: tracer test; time-concentration curve; karst conduit; blue hole; karst conduit flow state
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Fig.4 Time-concentration curve of two parallel receiving points of the karst pipelines
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