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Geotechnical treatment for the fault and shattered zones
under core foundation of fill dam
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The elastic properties of the fault zone (width; 3~12m), the shattered zone (width; over 40m) and the
fresh rock zone distributed under the core foundation of fill dam in granitic gneiss have widely different range.
The deformation moduli of the fresh rock zone, the fault zone and the shattered zone obtained from in situ
rock tests - Plate Load Test and Bore Hole Deformation Test - show a range of 42,000~168,000kg/cm?, 963~
2,204kg/cm’* and 1,238~2,098kg/cm?, respectively. The differential settlements between the fault zone and the
fresh rock zone are expected after the dam construction. Therefore, the displacement of foundation and
concrete fill are evaluated using FEADAM 84 program of finite element analysis. The geometric distribution
of discontinuities obtained from the site mapping and drilling is considered in the finite element analysis.

The analysis shows that the differential settlements between the fault zone and the fresh rock zone is
about 6cm, while that of concrete fill is within 0.5cm.,
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Fig.l1 Geologic map of the study area.
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Fig.2 Loading sequence of plate load test.
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Table 1 The deformation and tangential elastic modulus resulting from PLT.
Fault Zone No. 1 Ep= 966kg/cm® Et=2,190kg/cm?
No. 2 Eb = 1,077kg/cm? Et= 2,554kg/em?
Shattered Zone No. 3 Ep = 2,880kg/cm? E.=7,137kg/cm®
No. 4 Ep = 3,714kg/cm? E:=9,333kg/em”
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Table 2 Results of borehole deformation tests

Location | Test Interval Kp E Tanaka's
(m) (kg/cm®) (kg/cm?) Classification
2227 205 1,160 (D)
4449 374 2,204 D)
Fault 7.6-8.1 244 1,238 (CL)
Zone 9.8-10.3 1,842 9,106 (CM)
14.7-15.2 2,909 14,165 (CH)
17.8-18.3 1,231 6,604 (CM)
23.3-23.8 2,857 15,026 (CH)
2.8-3.3 351 - 2,098 (CL)
5.3-5.8 150 963 (CL)
7.3-7.8 1,714 8,731 (CM)
9.8-10.3 1,250 6,428 (CM)
Shattered | 14.8-15.3 2,909 14,410 (CM)
Zone 17.0-17.5 9.333 47,750 (B)
23.5-24.0 2,000 10,543 (CM)
27.5-28.0 2,181 11,321 (CM)
4.0-4.6 - 63,000 (CH)
10.0-10.6 - 42,000 (CH)
15.0-15.6 - 119,000 (B)
Fresh Rock | 20.0-20.6 - 119,000 (B)
Zone 25.0-25.6 - 119,000 (B)
30.0-30.6 - 49,000 (CH)
40.0-40.6 - 105,000 (B)
48.5-49.1 - 168,000 (B)
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Table 3 Summary of the hyperbolic parameters
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Parameter Name Function
K. Kur Modulus nurnber Relate E and Eur to 03
n Modulus exponent
C Cohesion intercept Relate (Gi-63) to O3
¢, A Friction angle parameters
Rf Failure ratio Relate (Gi-Ga)ult to (G-G3)f
Kb Bulk modulus number Value of B/Pa at 65 =Pa
m Bulk modulus exponent, Change in B/Pa for 10-fold increase in ¢s
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"THE FINITE ELEMENT ANALYSIS OF FOUNDATION ROTK"
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Fig.3 Finite element mesh of excavated foundation

"THE FINITE ELEMENT ANALYSIS OF FOUNDATION ROCK"
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Fig.4 Distribution of rock materials
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“THE FINITE ELEMENT ANALYSIS OF FOUNDATION ROCK”
LOAD INCREMENT
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P
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Fig. 5 Displacement vectors
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Fig.6 Vertical displacement contours
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Table 4  Input data of rock and concrete for FEM analysis

Parameter K n C o Adp Rf Kb m

Materials Kglemd ) )
Rock 1 50,000.0 0.100 60.00 450 0.0 0.70  25,000.0 0.100
Rock 2 25,000.0 0.100 40.00 450 00 0.70  13,000.0 0.100
Rock 3 15,0000 0.160 10.00 400 0.0 0.70  7,500.0 0.100
Rock 4 10,0000 0.200  5.00 400 0.0 0.70  5,000.0 0.100
Rock 5 7,000.0 0200  2.00 400 0.0 0.70  3,500.0 0.100
Rock 6 1,300.0 0300 0.20 200 00 0.70 700.0 0.100
Concrete 100,000.0 0.100 10.00 450 0.0 0.70  50,000.0 0.100
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ELEVATION IM METERS

THE FINIFE ELEMENT ANALYSIS OF FOUNDATION ROCK
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SCALE IN METERS
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Fig.7 Finite element mesh of reinforced foundation
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Fig.8 Distribution of rock and concrete materials
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THE FINIFE ELEMENT ANALYSIS OF FOUNDATION ROCK
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Fig.9 Displacement vectors distributed in the reinforced foundation
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Fig.10 Vertical displacement contours distributed in the reinforced foundation
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