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Experimental research on the effects of sinkhole diameter on karst spring
WEN Zhong hui', ZHANG Yinan', SU Jia lin?
(1.State Key Laboratory of H ydrology — Water Resources and Hydraulic Engineering, H ohai University ,
Nanjing 210098, China; 2. H ydrology Bureau, the Ministry of Water Resources, Beijing 100053, China)

Abstract: Using the physical model of fissure— conduit media, we designed several experiments to study the effects of sinkhole
diameter variations on the storage capacity and spring flow process of the karst aquifer system. Data analysis revealed that the
regulating coefficient increased with the increase of sinkhole diameter. At low recharge rates, the variation of sinkhole diameter
had little effect on the attenuation capacity at the stage w here the fissure and sinkhole released water simultaneously. However,
at high recharge rates, the attenuation capacity obviously declined with the increase of sinkhole diameter. T he attenuation coefft
cient at the stage where the bottom pipeline released water was about 0. 0017 1/h, and it was not affected by the recharge rate or
the sinkhole diameter. The product of the regulating coefficient and the attenuation coefficient of the first stage was negatively
oorrelated to the recharge rate, but was independent of the sinkhole diameter.
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Fig. 1 Fissure conduit media physical model
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2 2 cm

Fig.2 Spring flow process when sinkhole diameter is 2 cm

3
Fig. 3 The relationship between recharge rate and

stable water level under different sinkhole diameter
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Tab.1 The storage coefficient of sinkhole with different

diameter under six recharge rates

FNATRE/ (m3 e b1

5 7K
Hftlem 128 138 1.58 1.63 1.74 1.82
2 0.397 0.392 0.354 0.304

2.25 0.447 0.432 0.402 0.387 0.353 0.360
2.5 0.474 0.414 0.366 0.337 0.323
2.75 0.479 0.470 0.444 0.436 0.377 0.338

3 0.568 0.523 0.429 0.412 0.353 0.361
3.25 0.551 0.545 0.476 0.411 0.402 0.354

3.5 0.577 0.511 0.470 0.418 0.440 0.377
3.75 0.569 0.515 0.414 0.397 0.382
4 0.599 0.502 0.475 0.433 0.392

73 A e .
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Fig.4 The relationship between storage coefficient and sink hole

diameter under different recharge rates
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Fig.5 Spring flow attenuation when sinkhole diam eter is 2 em
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Fig. 6 The relationship between the attenuation coefficient
of first phase and recharge rate

Fig.7 The relationship between the attenuation coefficient of first phase and sinkhole diameter under different recharge rates
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Fig. 8 The relationship between attenuation rate and

recharge rate under different sink hole diameter
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Fig.9 The relationship between recharge rate and attenuation

coefficient when sinkhole diameter is 3 cm
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10

Fig. 10 The attenuation coefficient of second

phase for different sinkhole diameter
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Tab.2 B values of sinkhole with different diam eter

under six recharge rates 1/h

K FMAHES (m3 e h)
BAR/em 128 138 1.58 1.63 1.73  1.82

2 0.010 0.010 0.009 0.007
2.25 0.009 0.009 0.011 0.009 0.008 0.008
2.5 0.011  0.010 0.009 0.008 0.008
2.75 0.008 0.009 0.009 0.009 0.008 0.008

3 0.011  0.011 0.011 0.009 0.008 0.008
3.25 0.010 0.012 0.011 0.009 0.009 0.008
3.5 0.011  0.010 0.010 0.010 0.010 0.008
3.75 0.011  0.011 0.009 0.009 0.008

4 0.011 0.011 0.010 0.009  0.009
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