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Analysis and Simulation of Transient Seepage and Vibration
Frequency in an Earth Dam

Zheng-Yi Fengl Cheng-Yu Leel? Wei-Ting Wul?  Kuan-Yi Hsul? Chun-Ya Wen!?

ABSTRACT This study investigated the transient seepage of an earth dam during reservoir impounding through
numerical modeling and back-calculated the dam’s permeability coefficient. Additionally, the potential trend of de-
creasing natural vibration frequency with increasing water level in the reservoir was explored through a comparative
evaluation of the numerical results against field-measured vibration signals. The FLAC2D finite difference code was
used to conduct the numerical simulations; the reservoir filling process was modeled in a staged manner by incremen-
tally increasing the water level. The natural vibration frequency of the dam was identified using a combination of
preliminary frequency sweep techniques and detailed resonance calculation methods.

The water levels and vibration signals of the dam were measured during a large-scale double breach field test, and the
results were systematically compared with those obtained from the numerical simulations. Through back-calculation,
the permeability coefficient of the earth dam was estimated to be 0.008 m/s. The results also confirmed that the natural
vibration frequency of the dam decreased as the reservoir water level increased, a trend consistent with the changes in
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vibration frequency observed during field monitoring.

Key Words: dam breach, transient seepage, vibration frequency, FLAC2D, back-calculation
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Table 1 Material parameters for FLAC simulation
Dam (Baseline) Riverbed Dam (Casel) Dam (Case2)
Bulk modulus (N/m?) 21 10 522 10 1.89x10 5.25x10
Density (Kg/m?) 1800 2000 1800 1800
Shear modulus (N/m?) 45 10 2 10 4.05x10 1.13x10
Cohesion (kPa) 5 5 5 5
Poisson’s ratio 0.4 0.33 0.4 0.4
Friction angle 34 40 34 34
Permeability (m/sec) 8 10 8 10 8 10 8 10
Porosity 0.3 0.3 0.3 0.3
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