Eus} 257k shaeikTaia|x] TUNNEL & UNDERGROUND SPACE, Vol. 17, No. 6, 2007, pp. 493-502
A7H A6Z, 2007 129, pp. 493~502  Journal of Korean Society for Rock Mechanics

#EP&' C_C-OH XEAH

2 o5
4 I o= 'T'I?_I' xI'-l-l—(:n:l = b |
1) = 1 1) 2
22" dy="* o' wHE—?

Development of a Data Integration Tool for Hydraulic Conductivity Map
and Its Application

Ryu, Dong-Woo, Kim, Hyung-Mok, Park, Eui-Seup and Ando, Kenichi

Abstract Measurements of hydraulic conductivity are point or interval values, and are highly limited in their number.
Meanwhile, results of geophysical prospecting can provide the information of spatial variation of geology, and
abundant in number. In this study, it was aimed to develop a data integration tool for constructing a hydraulic
conductivity map by integrating geophysical data and hydraulic conductivity measurements. The developed code
employed a geostatistical optimization method, simulated annealing (SA), and consists of 4 distinct computation
modules by which from exploratory data analysis to postprocessing of the simulation were processed. All these
modules are equipped with Graphical User Interface (GUI). Validation of the developed code was evaluated in-situ
in characterizing hydraulic characteristics of highly permeable fractured zone.

Key words Hydraulic conductivity map, Geostatistics, Simulated annealing, Data integration
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Begin

INITIAUZE(fstart, G, Li)
k:=0;

= lstart;

Repeat

For 7i=1 to L« do
Begin

GENERATE(/ from S));

If F(j)<F(/) then i=j

else

if exp((F(7)-f(j))] c)>random[0,1) then i=j

End;

k=k+1;
CALCULATE(Ly)
CALCULATE(cy)

Until (stop_criterion)
End;

Fig. 1. The structure of basic SA algorithm.
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Table 3. Results of borehole hydraulic test

Boreholes | Intervals| Hydraulic conductivity(m/sec) | Remarks
TPF-1 1.3E-12 Pl
TPF-2 2.7E-11 PI
TPF TPF-3 3.6E-9 HI/HIS
TPF-4 5.0E-9 HI/HIS
TPE-5 1.9E-12 PI
GAM-1 2.5E-11 PI
GAM-2 7.9E-11 PI
GAM |GAM-3 1.3E-11 Pl
GAM-4 9.0E-10 HI/HIS
GAM-5 1.7E-7 HI/HIS

(PL: pulse injection test, HI/HIS: constant pressure injection/
recovery test)

TPF

TPF-2
TPF-5

TPF-t l TeF-3| B

TPF-4

GAM-5

(b) test interval of borehole hydraulic test

Fig. 10. Geometry of test site for hydraulic conductivity map construction
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Fig. 11. Results of variogram analysis for wave velocity at each wave frequency (left: variogram map, right: semi-variogram)
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