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The fracture size among geometric parameters of the fracture system is treated as one of the most
important factors in the geotechnical and hydrogeological analysis. However, several uncertainties in
data acquisition and analysis process about the fracture size are not clear yet. This study presents the
current status on the estimation of the fracture size and verifies the estimating method using forward
modeling approach. The factors considered are the variation of fracture intersection probabilities with
different assumptions on the orientation of sampling planes and fracture size by using a simulated three
dimensional fracture network model. If it is possible to analyze precisely the fracture intersection
probabilities and the characteristics of probabilistic distribution from cavern walls, outcrops or boreholes,
the actual fracture size developed in rock mass can be estimated confidently.
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Initial Guess for Radius Distribution
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Radius, Distance from Traceplane x,
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Fig. 1. Forward modeling to determine fracture size distribution. This algorithm produces good
results when trace length data is not overly truncated (after La Pointe et el., 1993).
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Fig. 2. Example of the fracture trace length from (a) in-situ underground cavern and (b)
simulated underground c¢avern through three dimensional discrete fracture network
modeling.
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Table 1. Simulation parameters to test the variation of fracture intersection probabilities

in a simulated cavern.

Modeling Region |100m x 100m x 100m

Cavern Dimension TmW) x 7m(H) x 100m(L)
Trend/Plunge 0/0, 30/0, 60/0, 90/0
PDF Fisher Distribution
Fracture Orientation [Dispersion 20.0
Pole Trend/Plunge [90/0

Simulated Fracture [PDF
Size Mean( 2)%=SD(a)

Lognormal Distribution
2.0m=*1.0m 40m=*2.0m 12.0m=6.0m
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Fig. 3. Results of the simulated discrete fracture network modeling on different assumptions of
the orientation of sampling plane, i.e., underground cavern, from a fracture set,
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Table 2. Simulation parameters to test the estimation accuracy of the fracture size while both

sampling plane and estimated mean and standard deviations are different in a simulated
cavern,

Modeling Region [100m x 100m x 100m

Cavern Dimension Am(W) x 3m(H) x 100m(L)
Trend/Plunge 0/0, 30/0, 60/0, 90/0
PDF Fisher Distribution
Fracture Orientation [Dispersion 30.0
Pole Trend/Plunge [90/0
Simulated Fracture |PDF Lognormal Distribution
Size Mean(# )£ SD(e ) {8.0m=5.0m
PDF . |Lognormal Distribution
Estimated Fracture 4.0m=£2.0m 8.0m=2.0m 12.0m=+£2.0m
. 4.0m=4.0m 8.0m=4.0m 12.0m=4.0m
Size Mean(s )£SD(@ ) |, 0 60m  80m=60m  12.0m*6.0m
40m=10.0m 8.0m=10.0m 12.0m=10.0m

Number of Fracture (1,500

Table 3. Simulated results for the standard deviation with varying intersection
angle between a fracture set and sampling plane.

Intersection | v\ oy Standard Deviation(o ), m
Angle 1-Plane | 2-Planes | 3-Planes | 'Range | Mean
4 5.1 5.3 4.6 07 5.0
Parallel 8 4.3 47 2.7 20 39
12 - - - - -
4 78 3.9 4.5 39 5.4
30° 8 5.0 438 4.9 0.2 49
12 20 2.2 - - -
4 3.5 5.0 4.7 1.5 44
60° 8 5.2 5.3 53 0.1 5.3
12 - 7.5 - - -
4 . 48 | 78 - -
Normal 8 5.2 4.7 49 0.5 4.9
12 4.4 3.0 4.0 1.4 3.8
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Fig. 4. Estimated results for the simulated fracture size. Sampling planes (i.e., underground
cavern) and preferred orientation of a fracture set is parallel.
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