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Saturated/unsaturated, unsteady seepage amalysis

of three dimensional network in the fractured rock mass

L1 Hai—feng, ZHANG Guo—xin, YANG Bo
( China Instisute of Water Resources and Iydropower Research ., Beijing 100038, China)

Abstract: Unsaturaled seepage in fraclured rock is common in mnature, which can be siudied by a discrele
fracture network medel, reflecting the actual flow siate in fracture network. Currently, there are two key is-
sucs in Lhe research on unsaturated seepage in fractured rock, namely, the generation of seepage network
und mesh generation of seepuge network. To these problems, three—dimensional fraclured rock flow network
scarch algorithm was formed by improving the existing three—dimensional block cutting algorithm and increas-
ing the judgment of waterproof properties of fracture, cte. The problem of mesh generation cauwsed by imregu-
lar fracuure was solved by constraining Delaunay triangulation technique, in which these fraclurcs are scen
as restrained conditions. Then based on the relationship function helween unsaturaled seepage parameter and
unsaturated seepage by Prof. Zhang, the finile clemenl equation was established by Galerkin method on sat-
wated/umsaturaied unsteady secpage analysis of [raetured rock metwork. Tt was proved that the direection of
waier [ow in {racture network was in accordance with realistic [low direction, aad the calculated values of
measuring point head waler was in well keeping with measured valucs in gleady stale, with the maximum
crror less than 1.07%, which shows that the method could not only produce ebjsclive and aceuratc percola-
tion network, bul also could gemerate a reasonable computational mesh; and the caleulations reflecting the
changes of waler flow could accurately reproduce the actual fracture network ends in water flow and move-
menl rules.

Key words: Satwraled/unsalurated; unsteady seepage; seepage nelwork; mesh generalion
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