The Journal of Engineering Geology, Vol.8, No.2, August, 1995, pp.131—143’

Xk 72 ZAIE I8t &2l SSXAsty 2M
A Study of Joint System for Groundwater Pathway
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Ao AMHoR AFFF ZF e FEAAAT S ol M), AAHE, &, AYYHES &3l of
Sl ZAE Age} vl F4 A

The study area, Beulgok-myon Nonsan-goon Chungcheongnan-do is consist of Changri slate(Och,
okcheon system), lithic tuff(Kslt, kyoungsang system), granite (Kgb, kyoungsang system) and quartz
porphyry(Kgf, kyoungsang system). More than 3000 joints were measured and classified by direction.
Main dipdirection/dips of Kgb are 228~257/73~88, 010~150/70~85, Och are 134~164/40~90, 214~
249/55~89, Kslt are 291~332/75~82, 235~241/73~71. But Kgf are not appeared distinct directions of
joint. In field, P-wave velocities(Vp) are measured on the bed rock. Vp of Kgf are 5000(240%) ~
2380(360")m/s, Kab are 3846(210")~1408(150°)m/s, Kslt are 5000(360°~2323(150%m/s and Och are
6667(180% ~2000(030")m/s. Also P-wave velocities on specimen are measured. It is slightely higher than
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it’s measured on the bed rock. For engineering properties of rock, we measured Poisson's ratio, rigidity,
Young’'s modulus and bulk modulus by dynamic method.
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Figure 1. Location map and countour diagram(lower hemisphere) of the fracture orientation in
study area.
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A AGA PR 16Ag e g Urglen, olE A
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Table 1. Major joint orientation of the study

area.
Arsa | Geolology M?&;g?ig;gﬁggm
A Kgf 024/40 | 189/88 010/88“ 137/71
C Kgf 241/82 | 061/%0
D Kgf 119/70 | 065/53
F Kslt 201/75 | 236/77 | 019/88
h) Kslt 332/82 | 159/87 | 241/73 | 068/86
A Och 233/55 | 044/58
D Och 164/40
G Och 134/55
H Och 249/64
K Och 158/53 | 0B6/87 | 239/89
N Och 337/85 | 161/90 | 214/74 | 283/78
H Kagb 250/80 | 036/83 | 070/88
I Kab 228/82 | 045/88
L Kqgb 292/39 1 187/57 | 239/73 | 036/87
M Kab 0565/88 | 233/34 | 038/85
O Kagb 076/88 | 257/88
P Kgb 245/81 | 064/89 | 162/74
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Figure 2. Distribution of three-dimensional
discrete fracture maodels.
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Table 2. P-wave velocity of each rock as a
function of the direction of wave
propagation to the north.

Orientation(”) Velocity(m/sec)
Kgf Kgb Kslt Och
30 3846 2000 2777 2000
60 4347 2631 4166 3030
0 3030 2631 5263 3225
120 3571 3125 3571 3333
150 2702 1408 2325 4166
180 3846 2041 3846 6666
210 3846 3846 2941 3030
240 5000 3225 3846 5555
270 3030 3125 3333 3030
300 3333 3030 3846 4166
330 2500 3030 2631 3030
360 2380 2500 5000 3846
average 3452 2832 3628 3756
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Figure 3. P-wave velocity of each rock as a function of the direction of wave propagation
to the north.
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Table 3. Engineering and physical properties of each rock specimen as pole of plane for
dipdirection/dip.

Vp Vs Density Poisson’s Rigidity Young's Bulk
Dipdirection ratio modulus modulus
/Dip P o G _ E K

(m/s) (m/s) (107)kg/m’ (10'°)N/m* (10")N/m*  (10')N/m?

(Kgb) 0/ 0 4800 2550 2.62 0.30 1.704 4,441 3.765
360/90 4990 2650 2.62 0.30 1.840 4.797 4,071
270/90 4930 3060 2.62 0.19 2.453 5.822 3.097
360/45 4590 2800 2.62 0.20 2.054 4,945 2.781
180/45 4810 3170 2.62 0.12 2.633 5.877 2.551
45790 5020 2950 2.62 0.24 2.280 5.637 3.562
315/90 4760 3180 2.62 0.10 2.649 5.813 2.404
270/45 4810 2160 2.62 0.37 1.222 3.358 4,432
90/45 4920 2810 2.62 0.26 2.069 5.205 3.584
45/45 5000 2810 2.62 0.27 2.0869 5.251 3.792
315/45 4810 3340 2.62 0.03 2.923 6. 047 2.165
225/45 5070 3530 2.62 0.03 3.265 6.723 2.382
135/45 4860 2870 2.62 0.23 2.158 5.319 3.311
(Och) 0/ 0 5340 3000 2.7 0.27 2.439 6.192 4,476
360790 4750 2100 2.7 0.38 1.195 3.295 4,521
270/90 5000 2080 2.7 0.40 1.172 3.272 5.212
360/45 5280 3520 2.7 0.10 3.358 7.387 3.078
180/45 4370 2800 2.71 0.15 2.125 4,894 2.342
45/90 4440 3020 2.1 0.07 2.472 5,287 2.047
315/90 4420 2280 2.71 0.32 1.409 3.716 3.416
270/45 5150 2620 2.7 0.33 1.860 4,931 4.707
90/45 4420 2800 2.71 0.16 2.125 4,950 2.462
45/45 5020 3170 2.7 0.17 2.723 6. 364 3.198
315/45 5760 3170 2.7 0.28 2.723 6.987 5. 360
225745 4540 2650 2.71 0.24 1.903 4,726 3.048
135/45 4470 2560 2.71 0.26 1.776 4,461 3.047
(Kslt) 0/ 0 4870 3330 2.64 0.06 2.927 6.212 2.358
360/90 5040 3270 2.64 0.14 2.823 6.417 2.942
270/90 5060 3140 2.64 0.19 2.603 6.179 3.289
360/45 4980 2980 2.64 0.22 2.344 5,726 3.421
180/45 5090 3470 2.64 0.07 3.179 6.776 2.601
45/90 5150 3180 2.64 0.19 2.670 6. 364 3.442
315/90 5000 3410 2.64 0.07 3.070 6. 540 2.507
270/45 4750 3130 2.64 0.12 2.586 5 774 2.508
90/45 5130 2250 2.64 0.38 1.337 3.691 5.166
45/45 5210 3670 2.64 0.01 3.556 7.165 2.425
315/45 4960 3370 2.64 0.07 2.998 6.424 2.497
225/45 4990 2920 2.64 0.24 2.251 5. 581 3.572
135745 5140 3550 2.64 0.04 3.327 6. 947 2.539



Rat.a (Keb)

(Kslt)
Figure 5. Engineering properties of each rock specimen as pole of plane for dipdirectionon/dip
on stereonet.
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