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Characteristics Analysis of Principal Stress Ratio
in Concrete Faced Rockfill Dam Using a Model Test
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Abstract

In present study, the principal stress condition needed to conduct cubical large-scale triaxial test which can
reflect three dimensional stress condition (or plain strain condition) in a dam was investigated by performing
model test and numerical analysis and the principal stress ratio varying with the height of CFRD was
examined. Also, the principal stress ratio in CFRD body was investigated from the monitoring results of
horizontal and vertical earth pressure gages, installed in the center zone and lower part of transition zone
of the dam body, respectively, in order to consider the principal stress condition in the large-scale triaxial
test to model the behavior of CFRD. The result of the study indicated that the principal stress ratio decreased
gradually from the lower to the upper part in the dam body for its center axis and was about 0.5 and 0.2

in the lower and upper part, respectively.
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Fig. 1 Cross-section of Daegok dam

Table 1 General features of Daegok dam

List Unit Contents
Level of dam crest |EL. m| 126.8 (including 1.2m of
Parapet wall: 128.0m)
Height of dam m 52
Length of dam m 190
Width of dam m 95
Volume of dam 10° m’ 470
Side slope of dam | V:H | Upstream 1:14,
Downstream 1:1.8
Ak 1:1.89 ¢kt AARE fAIskE itk
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Fig. 2 Cross-section of the model test (Daegok dam 1/150)
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Table 2 Earth pressure ratio distribution of the

model test

Location |Earth pressure ratio| Earth pressure ratio
(GL. m) | at center of dam at transition zone

2 0417 0.713

8 0.315 0.795

14 0.264 0.737

20 0.248 0.556

26 0.236 0.425
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Table 3 Hyperbolic model parameters used in this study (after Kim et al., 2006)

Zone K Ky " " Ry (kN/rcnz) (di) (kN?Zn3) i
Bedding 400 ] 30| 005 039 07 0 45 2225
Transition 400 | 30| 005 | 039 07 0 45 21.07
Graded rockfil 900 | 750 04 05 07 0 4 2107
Rockfil 800 | 700 0.4 05 07 0 12 1959
Planting 300 | 150 05 06 07 0 30 1764
Concrete face | 60000 | 60000 0 0 0 0 60 2450

FaMoM BEAY ARE Ho & HoE ¥y
A 9 th(Marachi %, 1972; Duncan and Chang,
1970; Duncan %5, 1980; 22+t & Y3, 1987).
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Fig. 4 Distribution of vertical stress after construc-
tion (unit, kN/m’)

Fig. 5 Distribution of horizontal stress after cons-
truction (unit, kN/m?)
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Fig. 6 The results of the model test and numerical
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