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Safety Evaluations of Reservoir Embankment by Instrument System
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ABSTRACT

This study andyzed data on the pore water pressure, the ground water leve, the horizontal displacement and the residtivity
monitoring from instrument system, which is established to evaluate the safety in reservoirs. The pore water pressure in the
embankment ranged from 0.035~1.116kg/cr’. The seepage that piping showed, as well as the leskage from the reservoirs are
acceptable for the safety management of the reservoir. The maximum horizontd displacement and direction andyzed from the
measured inclinometer data gives us very effective information to evaluate the safety in reservoirs. The resistivity monitoring
technique, which is obtained on the reservair crest, is an efficient tool to detect leskage zone.

The safety index (SI) was predicted by the resistivity monitoring, and was evauated to have a safety levd of 0.8-1.0 a al
reservoirs. Safety evaduations of reservoir through instrument systems are effective when studying the embankment, when the results

of the ingrument system have been analyzed compositively.

Keywords: Reservoir; instrument system; resigtivity; reservoir; safety index
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Table 1 A summary of 4 reservoirs

Built Height | Length Drainage | Irrigation Tota-l
Name (v7) () () Area area capacity
) " hd) | () | (ham)
KeumKwang | 1061 | 195 | 2490 | 4830 | 2134 | 1,059
(Gyeongido)
KyeongPo 900 | 177 | 1300 | 1180 | 205 | 1428
(Kangwondo)
fhva San 1950 | 188 | 1690 | 980 | 407 | 189.0
(Chungbuk) 7 ‘ ‘ ‘
Jin Rye 1978 | 360 | 2530 | 450 | 221 | 1155
(Gyeongnam)
) Ground water . Resistivity
... .. |Piezometer| . . Inclinometer o
Name  [Classification| . indicator . monitoring
location . location
location (m)
Keum Kwang [Earth fill dam| GL-21m | GL-21m GL-22m 210
Kyeong Po  [Earth fill dam| GL-19.5m | GL-19.5m | GL-23m 90
Hwa San Earth fill dam| GL-20m | GL-21m GL-21.2m 250
Jin Rye Earth fill dam/ GL-34m | GL-32m GL-37m 230

=

0, Dam Crest EL.(+) 69.85 m
FW.LEL.(+) 67.00

" itk Mt
1:25 9.2n

1:258 3 185 m
M 1:25 10.3 1

1 1 1 1 1 1 1

E]

Elevation (m)
8

a

0 a 40 80 £yl 100 120

Distance (m)

Fig. 1 A cross sections of Keum Kwang reservoir
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Fig. 3 Comparison of pore water pressure and water level
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Table 2 Results of seepage analysis

Critical Safety Seepage Leakage
Name hydraulic| factor quantity  |quantity/100 m|Remarks
gradient | (F.S) (m'/d) (2/9)
Keum Kwang 1.055 3.52 28.25 0.131 safety
Kyeong Po 1.081 4.32 14.36 0.124 safety
Hwa San 1.095 2.87 84.99 0.582 safety
Jin Rye 0.615 6.42 181.58 0.858 safety
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Fig. 5 Comparison of water level and ground water level
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Table 3 Soil parameters used in the analysis

| Aneleof | ik Coefficient of
Embankment | Cohesion | internal | . .
Name type (kPa) friction weight,y, | permeability
’ o | &N/m) (m/s)
®, ()
Embankment 19.614 22 19.81 8.81E-7
Keum Kwang|
Core 24.518 20 20.57 5.4E-9
Embankment | 58.842 32 19.80 1.26E-7
Kyeong Po
Core 63.746 30 20.17 2.16E-8
Embankment 19.614 34 18.11 6.86E-6
Hwa San
Core 35.305 8 17.64 8.65E-8
) Embankment | 10.297 29 17.71 1.3E-7
Jin Rye
Core 23.537 7 17.99 2.7E-9

Table 4 Results of slope stability analysis

Ste Upstream slope Downstream slope | Safety factor
F.WL. |Barthquake| F.WL. | Earthquake | SH>1.2
Keum Kwang 3.733 1.937 1.797 1.181 N.G.
Kyeong Po 5.092 2.743 2.880 1.860 0K.
Hwa San 5.791 3.322 2.285 1.674 0K.
Jin Rye 2.454 1.200 1.798 1.200 0K.
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Fig. 9 Result of the slope/w analysis at Keum Kwang
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Fig. 10 Resistivity and safety index sections at Keum Kwang
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Fig. 11 Resistivity and safety index sections at Kyeong Po
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Fig. 12 Resistivity and safety index sections at Hwa San
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Fig. 13 Resistivity and safety index sections at Jin Rye
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