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Dam sites in soluble rocks: a model of increasing leakage by

dissolutional widening of fractures beneath a dam
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6. Conclusion

We have presented a model of evolution of kar-
stification under high hydraulic heads and unnaturally
short pathways of flow from an input to an output in
limestone and gypsum terranes. Such conditions exist
at dam sites. But also other hydraulic structures, e.g.
impounding water in cave systems by blocking the

outflows (Milanovi¢, 2000) present similar condi-
tions.

In the model, we simulate the initial conductivity
by a fracture network with average aperture widths of
several 102 cm. This is highly idealised. Never-
theless, nets with fracture aperture widths of 0.02
cm with spacing of 10 m correspond to hydraulic
conductivities of 8 x 10~ 7 m s~ ', which is not
unrealistic in karst. All our model runs show that
under such conditions, large dam sites exhibit increas-
ing leakage rates within their lifetimes. More complex
geological setting can be incorporated into the model
such as open phreatic or vadose cave conduits beneath
the dam. It is also possible to model stratigraphic
layers of the rock with varying properties with respect
to hydraulic conductivity or dissolution kinetics. For
instance, regions of low hydraulic conductivity, divert-
ing flow paths to longer detours, will reduce leakage
considerably and breakthrough times will be much
longer. Regions of insoluble rock under favourable
conditions can prevent breakthrough.

* ——m

GpSana.f

2 ygbdy glayiia 3 il SSulsyaue Slapel p) g0 1y (G5 CwnlS JalSS 3 e L
4l g5 5 Sl Suw Siw Qlad o 2,5 Su 4 8293 S 3 Obye 0B L=k
gt glalisl Gumas Lol dijls 252y du glaglis jo Shul b Gule ealsals
ool 335 dgiun Galugs e Glaptann 3> 00d Cilgie T Jlia gl S0
Liase dilyl 1y Lanlie bl & ((Milanovic’, 2000)) e3>

@liie) $legye b (SruSh a8l So hugd 1) ddg) Colis Culid b wis ool 5o
wgzg Gl b el Jlow) luad ool euSie Silednd 107 cm iz 380k
b sblie e Ve o slad b pecle =¥/ (SeuSs glajs) slagss b gladd
s iliogBly Caw)lS )3 (ol 5 Wit BX107 M s Sy Colas glaculld
Cular Sl 4y azgs b LagS3ag 5ui b S uliddie glads Gaindis puimas
Culie Sl b olsd Wlie Sl Sl pdadlial canies glajis b Susjae
) 55 WiSe Bymia )5 pw bahs 4 1) Obye lanes 45 ol SUsjie
LPlgi g daslyd By5 sl Gig)3 Sladla) 3 ol wisles alS azei (bl jsba

ALS CdBgle 1) (isl)3 Alilg e Lislha Janl b Cuns plslics e S

do o)

uA)SbJASOMdedJLQAMJ@‘f Adlas das )3 3 Slewd g5 L8 oyl
Pdole SIS o) i LuedS) dsend b ol e (ialpg JsB) 3y9

dwle SIS ol couds doas 3 OV (o Sdods

000

Sz Sy

aiz e Ol i oKy 5



http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/
http://iranarze.ir/dam+sites+soluble+rocks+increasing+leakage+dissolutional+fractures

