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Moisture Changes and ineffective rainfall on Masado Slopes During Rainfall

Thi Ha, Yasushi SASAKI and Seiji KANO

To predict slope failures induced by rainfall infiltration and groundwater flow it is very important to
know behaviors of rainfall infiltration on actual slopes. Authors introduced in another paper about field
monitoring system to measure moisture changes and groundwater level which is being carried out on
natural Masado slopes near by a debris flow site which occurred on June 29, 1999.

In this paper, behaviors of moisture changes during rainfall under consideration of different ground

structure will be discussed. Then, in-situ water retention curve and unsaturated coefficient of permeability
of Masado which observed from the monitoring results will be discussed. Then, ineffective rainfall,
~amount of rainfall which supplied to unsaturated layer before groundwater is generated at bottom layer,

will be explained which leads to a very important conclusion about the mechanism of the formation water

level in highly permeable materials like Masado.
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Table-1 Rainfall, volumetric water content and measuring of positive pressure at point B3 form 2001 to 2003

Rainfall Maximum Maximum hourly | Maximum volumetric Minimum volumetric Times of
in year | daily rainfall rainfall water content (%)*? water content  (%)*? | observation
Year . ..
*1 amount amount 50 100 | 155 | 195 | 50 | 100 | 155 | 195 | of positive
date date %3
(mm) (mm) (mm) cm {cm |cm | cm |[cm | cm | cm | cm | Dressure
13545 June August
2001 130.5 475 48 44 40 46 27 36 35 27 4
(1508.5) 19 10
1112.0 May
2002 82.5 28 Sept.16 47 46 41 — 13 28 33 — 1
(981.0) 15
1521.0 Tuly
2003 59.5 22 July 19 51 44 — — 23 35 —_ — 6
(1405.5) 13
July
2004 1011.5 78.5 31 28 June 28

1) observed accumulation rainfall, the amount of rainfall wrote in () is the data from Hirodas. Observed data of 2001 is accumulative rainfall

form April and data for 2004 is from January. to July. ( Hirodas is meteorological observation system of Hiroshima University)

32) observed results of TDR at point B3

33) observed results of tensiometer which installed at depth of 172cm of point B3
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Fig-5 Variation of pore pressure and water content
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Reults of tensiometers on Site A
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Fig-6 Comparison of changes of pressure and water content
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Fig-7 Amount of rainfall and water content which
caused formation of groundwater
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Fig-9 Rise up and draw down of groundwater at point B3

Table-2 Rate of rise up and draw down of groundwater

Point Distance Groundwater | Rateofrise | Rate of draw
form ridge level form up down
(m) surface (cm) (mm/hr) (mm/hr)
Bl 50 131 — —
B2 64 62 125.0 40.4
16 160.0 36.4(June 19)
B3 - 38 55.6 30.1(June 23)
132 39.7 16.7(July 1)
68 116.7 27.5(May 15)
A3 100 123 160.0 133.3

Remark; data of BI, B2, A3 are in the case of rain on Junel9
Daily rainfall FfmmJ, ( ) is average rainfall intensity ['mm/hr}
June 19, 2001—130.5 (9.58),
Continuous Rainfall from June 23 to June 24, 2001—87(4.36)
July 1,2001—46.5 (7.75), May 15,2002—82.5(7.28)
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Fig-10 Relationship between permeability and degree of saturation on each monitoring point
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Table-3 Input data in calculation of VG model

A2,A3 B2,B3 Al Bl
Item
No.1 No.2 No.l No.2
Minimum volumetric
0.05 0.05 0 0.05
water content 0 ;
Saturated volumetric
0.5 0.45 0.45 0.5
water content 0 ¢
Permeability in 0.01(Al) 0.01(A1)
0.006 0.004
saturated state kg 0.02(B1) 0.02(B1)
Constant number n 4.2 2.8 4.2 28
Void ratio ¢ 1 1.22 1 1
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