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Simplified Method to Calculate Groundwater Level inside a Hillside Slope during Rainfall

Thi Ha, Yasushi SASAKI and Yuuichi Unegawa

In order to estimate the stability of slope during heavy rainfall, rainfall infiltration forming
groundwater flow should be known. This groundwater flow is desired to be known from on-going
rainfall records so that the necessity of warning can be evaluated rapidly. However, there is no simple
and practical method to estimate the groundwater flow using on-going rainfall records, though studies on

this kind groundwater flow are being conducted in academic area.

This paper describes a newly developed simplified method to evaluate the groundwater flow for a two
dimensional slope using on-going rainfall records based on an actual behavior of groundwater formation
monitored at site. Comparison between the calculated groundwater levels and the monitored level at site
shows that this simplified method can well estimate a groundwater rise up. Furthermore, this simplified
method is applied to slopes where actual failure was caused during the heavy rain on 29June, 1999 heavy

rain.
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June & July 2001 rainfall event
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Table-1 Input data in simulation for groundwater of point B2 and B3

. . Coefficient of . .
Distance Slope | Void o Initial volumetric water content (%) Installed
) . . permeability k (cnv/s)
Point | formridge | angle | ratio depth
19.6. | 236. | 1.7. 13.5. { 16.5. | 20.5.
S(m) B e unsaturated | saturated (cm)
2001 | 2001 | 2001 | 2004 | 2004 | 2004
B2 64 25 0.95 0.0035 0.0085 34 36 36 35 36 36 176
B3 87 25 0.95 0.0018 0.0059 34 36 36 35 36 36 172
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June & July 2001 rainfall event
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Table-2 Input data in simulation for groundwater of Mt. Gagara flow site

. . . Coefficient Initial volumetric water
Distance form ridge S (m) Slope | Void Slope
. of . content (%)
angle | ratio . thickness
permeability
No.1 | No.2 | No.3 | No.4 | No.5 B e (m) 6/23 | 6/26 | 6/29 | 712
k (cm/s)
20 27 43 62 84 30 0.95 | 6.94%x10° 2 34 36 36 | 36
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Fig-11 Stability analysis by using infinite slope method
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Fig-13 Longitudinal profile of Slope
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Fig-14 Rainfall data of Kabe observatory
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Fig-15 Simulation result of Groundwater level
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Fig-16 Results of stability analysis with simulated
groundwater level on failure slope
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