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Abstract

Uncertainty and Sensitivity Analysis of Empirical Equations for Flow Through
Rockfill

S.M. Hosseini! and M. Jahangiri

In this research, three different uncertainty and sensitivity analysis methods, i.e. “First Order Variance
Estimation Method”, “Harr’s point Estimate Method” and “Monte Carlo Simulation with Latin Hypercubic
Sampling” are applied to four different empirical equations for flow through rockfill. These equations are:
1- McCorquodale et al. equation, 2- Stephenson equation, 3- Adel equation and 4- Wilkins equation. To
conduct this study, in laboratory, a rockfill with an arithmetic mean size of about 37 mm was constructed
and 15 random samples were drawn from the material. Then, physical characteristics of the samples,
related to different empirical equations, were measured or estimated. The results of applying different
uncertainty analysis methods showed that “Monte Carlo Simulation with Latin Hypercubic Sampling”
is more conservative compared to the other methods. It was also found that for computation of hydraulic
gradient, McCorquodale et al. equation showed the highest level of uncertainty, while Stephenson equation
had the lowest uncertainty level. Also, sensitivity analysis of Stephenson equation showed that harmonic

mean size and porosity were two significant parameters, respectively.

Keywords: Uncertainty Analysis, Sensitivity Analysis, Rockfill and Non-linear Flow
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