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ABSTRACT

According to national regulations and its commentary, such as Rivers Design Criteria & Commentary (KWRA, 2009),
Foundation Structure Guideline and its Commentary(MLTM, 2014 and KGS, 2009), the integrity evaluation of river levee
includes slope stability evaluation of both riverside/protected low—land and piping stability evaluation with respect to
foundation and levee body along with water level conditions. In this case the design hydro—graph can be the most important
input factor for the integrity evaluation, however it is fact that the national regulations do not provide any proper
determination methods regarding hydro—graph. The authors thus executed an integrity evaluation of sluice gate in levee
by changing each hydro—graph factor, including rising ordinary water level, lasting flood water level, falling water level, and
flood frequency, in order to suggest a determination method of reasonable hydro—graph. As a result, the authors suggested
that at least over 57 hours of rising ordinary water level and over 53 hours of lasting flood water level should be considered

for the design hydro—graph of sluice gate in levee at Mun—san—jae.
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Fig. 1. Reduced width of the Sluice Gate Installed Levee (Kim et, al., 2004)
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Fig. 2. The finite element mesh and geological configuration used for the analysis

Table 1, The Characteristics of Soil for the Analysis (MLTM, 2009)

Material Unit weight Poisson's ratio Permeability Cohesive Internal friction angle
(vt, kN/m) (v) (cm/sec) (c, kPa) (¢, °)

Levee materials (SM1) 18 0.33 8,00E-04 10 28
Sedimentary layer (SM?2) 17 0.30 2.00E-03 5 25
Sedimentary layer (SP) 19 0.33 8.00E-03 0 30

Culvert (Concrete) 23 0.15 5.00E-03 300 33
Bed rock 24 0.30 5.00E-06 300 33
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Table 2, Using hydrograph seepage/landslide analysis scope and content (Kim et, al.,

2014)
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Fig. 4. Result of analysis for the rising ordinary water level

Table 3. Seepage/Landslide analysis (Rising ordinary water level)

Rate item Combination of Piping Landslide

Hydrograph I I il v
O+2+® 40.48 8 26E+7
@+2+® 2187 4 38E+7

Fa'”?(fvev‘vater B+R2+® 14,13 2 T4E+T 272 245
@+2+® 6.30 9.99F+6
G+2+® 4.20 4 97E+6

I : Critical Gradient(£5=i,/4,), 1 : Critical Velocity(#S= v /v,),
I : Protected low—landslide(FS), IV : Riverside landslide(FS)
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Fig. 5. Result of analysis for the falling water level

Table 4. Seepage/Landslide analysis (Falling water level)

Rate item Combination of Piping Landslide

Hydrograph I I il v
H+E+® 872 1.60E+7
H+E+D 6.55 1.12E+7

Fa'”?(fvev‘water B+2+® 593 9.76E+6 272 244
+2+® 5.00 6.64E+6
BH+E+0 485 6.22E+6

I : Critical Gradient(£5=i,/4,), 1 : Critical Velocity(#S= v /v,),

I : Protected low—landslide(FS), IV : Riverside landslide(FS)
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Table 5. Seepage/Landslide analysis (Lasting flood water level)
Rate item Combination of Piping Landslide
Hydrograph I I il v
G+H+® 20.63 4 07E+7
CH+@+® 1413 2. 74E+7
Lasti |
asmglésgfj water BCH+B+® 8.30 1.52E4+7 272 2.45
BCH+B+® 5.66 9.27E+6
BCHB+® 4,46 6,29E+6
I : Critical Gradient(£5=i,/4,), 1 : Critical Velocity(#S= v /v,),
I : Protected low—landslide(FS), IV : Riverside landslide(FS)
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