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ABSTRACT

The objective of this study is to estimate shear wave velocity of rockfill materials by making practical use of the micro-earthquake
records which are ordinarily obtained at a domestic rockfill dam and to verify its applicability. Micro-earthquake records were obtained
at the site of Heongseong dam and Soyanggang dam, which are the existing multi-purpose dams in Korea. In the previous study, the
fundamental periods of each dam were already evaluated by analyzing the response spectrum of the observed records. In this study,
numerical analyses varying shear moduli of rockfill zone were carried out using the acceleration histories measured at the abutment
as input ground motions. From comparison between the fundamental periods calculated by numerical analyses and measured records,
the shear wave velocities with depth were estimated. It is found that the effect of different earthquake events on shear wave velocity
estimation for the target dam materials is negligible and the shear wave velocity can be consistently evaluated. Furthermore, comparing
the shear wave velocity with the previous researchers’ empirical relationships and field test results, applicability of suggested method
is verified. Therefore, in case that it is impossible to conduct field tests and estimation is preliminary, the suggested method can be
practically used.
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Table 1. Velocity Distribution Formulae (Sawada and Takahashi, 1975)

Zone Rockfill (m/sec) Core (m/sec)
Depth(m) Non-Saturated Saturated Upper bound Lower bound
0~5 v, =245 v, =210
5~30 v,=250Z"
. — v,=2507" v,=1802" v,=1407"*
30~ v,=200Z"""
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Table 2. Synopsis of Measured Earthquakes
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. . . Detailed epicenter location
Earthquake Time Magnitude Epicenter
Latitude Longitude
B 2010-02-21 21:17 2.3 16km east of Cheonan 36.75N 127.10E
2010-02-09 18:08 3.0 8km north of Siheung 37.45N 126.80 E
E 2010-01-23 17:54 2.1 20km north of Sangju 36.59N 128.17E

Table 3. Dimensions of Target Dams, Micro-Earthquake Records, Location of Accelerometers

Dam Type Height Length Measured earthquake (Peak acc. at crest, g) Location of accelerometers

M (m) (m) (shown in Fig. 1 & 2) (number of accelerometers)
Hoengseong CCR* 48.5 205 D** E** (0.0002, 0.00003) crest/slope/right abut. (3)
Soyanggang CCR 123 530 B**, D** (0.0001, 0.0004) crest/slope/right abut. (3)

*: Center Core Rockfill, ** : B, D, E are shown in Table 2

0.0003

——crest ——abutment
0.0002

0.0001

Acceleration, g
(=]

-0.0001

-0.0002

-0.0003
Time, seconds

(a) D Earthquake

0.00003
——crest ——abutment

0.00002

0.00001

0

Acceleration, g

-0.00001

-0.00002

-0.00003
Time, seconds

(b) E Earthquake

Fig. 1. Acceleration Time Histories Observed on Abutment and Crest of Hoengseong Dam
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Fig. 2. Acceleration Time Histories Observed on Abutment and Crest of Soyanggang Dam
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Fig. 4. Response Spectrum of Acceleration Observed on Abutment and Crest of Soyanggang Dam (Damping Ratio, 5%)
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