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Keywords Extended Abstract

Discrete fracture network Summary

Jointed rock mass The main objective of this paper is to present an empirical equation for
Permeability estimating the amount of fluid flow based on the parameters of the aperture

Hydraulic analysis

- g and spacing of rock mass discontinuities. For this purpose, the discrete
Parsian reservoir dam

fracture network (DFN) method and three-dimensional numerical method
have been used to model rock mass discontinuities and simulate fluid flow, respectively. Using the obtained empirical
equation, the water permeability of the rock mass in similar projects can be predicted without performing time-
consuming numerical modeling and only using the geometric parameters of discontinuities.

Introduction

In discontinuous rock masses, groundwater enters the underground space through discontinuities and causes many
problems. Various numerical models have been developed to predict water flow into underground spaces. Most of the
numerical models presented so far are in two-dimensional form and assume that the length of fractures is infinite, and
also, the geometric parameters of the fractures are deterministic. In this research, the hydraulic behavior of the fracture
network around underground excavations has been examined using the 3D-DFN method by applying 3DEC software.

Methodology and Approaches

Focusing on the Parsian reservoir dam rock mass and based on field surveys, probability distribution functions related
to each of the discontinuity set characteristics were determined and a DFN model representing the actual ground
conditions has been constructed. To eliminate the influence of model size and number of joints on permeability, the
representative element volume (REV) of the study area has been selected. By numerical analysis of the fluid flow
model and validating it by Lugeon test, a realistic model of the site permeability has been presented. Next, a cubic
model based only on the spacing and aperture parameters of discontinuities has been developed. Using this cubic
model, sensitivity analyses focusing on the effect of the aperture and spacing parameters have been performed on the
amount of fluid flown and empirical equations have been presented to estimate the permeability of the rock mass. The
obtained empirical equations is valid in the range of density of 1 to 2 joints/m and joint intensity of 2 to 3 m?/m3,

Results and Conclusions

Using the proposed approach, the permeability of the rock mass can be predicted in similar projects. Some features of
this research, including the three-dimensionality of the model, the relatively appropriate dimensions of the REV model
(a 10x10x10 cubic meter block), and the considerable number of joints (1121 joints), can be considered as differences
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of this research compared to previous similar researches. To validate the obtained equations, the right-sided rock mass
of the Tangab Dam in Firuzabad has been considered as a case study, and the obtained equations has been
implemented on it. There is a good agreement between the permeability estimated by the empirical equations presented
in this paper and the measured value of permeability in the right-sided rock mass of the Tangab Dam that indicates the
validity of the presented equations.




