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Abstract

In this study, pulse tests were undertaken at an underground research facility, as part of in-situ
hydraulic tests, to derive the hydrogeological characteristics of crystalline rock. The applicability of
pulse tests for estimating the transmissivity of a fractured rock mass was evaluated by comparing the
results to those from a slug test. Results from the pulse and slug tests were very similar for the test
section, with both tests indicating low transmissivity. A slight difference between the results of pulse
and slug tests, however, was observed in the section with the transmissivity larger than 1 x 10 m%s,
which is likely due to the difference in the radii of influence of the tests. Furthermore, when the pulse
test was conducted in permeable zones where transmissivity was larger than 1 x 107 m%s, it was
difficult to produce accurate results. This lack of accuracy was due to the rapid recovery of the
hydraulic head in these permeable test zones. When performing pulse tests, it was important to
accurately measure the pressure when valves were opened and closed in order to apply the head
change in the test section. Although it is difficult to derive the hydrogeological characteristics from
pulse tests in areas with high permeability, these tests can be used as an economical test method for
identifying hydrogeological characteristics in a relatively short time, especially when deriving the

transmissivity of rocks with low permeability.
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Fig. 1. Comparison of pressure response and flow rate change during slug and pulse tests.
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Fig. 2. The conceptual diagram of pulse test under pulse pressurized condition.
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Fig. 4. Equivalent radius (re) for the pulse test analysis is calculated by the compressibility (C = VV/VP) of test zone
(wellbore storage coefficient in a hydraulically isolated test zone). The WV is calculated by measuring the water level
change (z,-z1), and the VP is the value of pressure pulse in left figure.
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Table 1. Stable hydraulic head in each test section and transmissivities obtained from the slug test and pulse test

Test interval in the BDZ-1 Hydraulic head Transmissivity
Test section (m, depth from the KURT surface) (m, E.L.) (m?/sec)

From To Hpr Hgsr Pulse test Slug test
Section 1 18.00 19.45 101.39 101.34 2.69E-08 1.36E-08
Section 2 16.55 18.00 90.37 89.38 1.77E-08 1.20E-08
Section 3 15.10 16.55 102.62 102.87 4.32E-08 1.72E-08
Section 4 13.65 15.10 97.38 99.85 5.47E-09 6.24E-09
Section 5 12.20 13.65 105.97 104.77 8.97E-10 1.08E-09
Section 6 10.75 12.20 81.12 81.09 7.07E-08 1.09E-07
Section 7 9.30 10.75 105.44 105.02 1.11E-08 2.62E-08
Section 8 7.85 9.30 90.01 90.19 1.94E-08 3.30E-08
Section 9 6.40 7.85 86.66 86.31 2.83E-08 2.01E-08
Section 10 4.95 6.40 80.29 80.57 3.58E-09 3.53E-09
Section 11 3.50 4.95 90.95 91.66 4.02E-08 1.56E-08
Section 12 2.05 3.50 82.33 80.46 1.61E-08 3.55E-08

BDZ-1 A|F-gollA HAAR M 2] A S Foll =53 S35 Table 19 AXSIGITE AR 0 & &3t
E*Eb:ﬂ*sﬂ Hat2 1.47 x 10* m*/seco|™, BAXE F 5345 S| TAIF oA = 1.43 x 10° m/sec®] Bt T
AGE EET S glo] AAF} o AR APt AR E QI BAAEE 55l A AlE F1EellA] 7.07 x 10° ~

8.97 x 10'10 m%/sec?] ELHAIGTE A& 4 =], B30 7 RS LTS Section 52 8.97 x 10710 m¥/sec Q] 45
A7, 28|21 F4gdo] 7P E R 1R ] Section 622 7.07 x 107 m/sec O] FgAGT ARSI £
5 2 S 02 1.45 m oA 1A 2 orderdll 7R T 0] Aol & HRIth= Aot o]=|gh /g2 &7
AR Aol A 2RI 4= Qlrt. A F I} up7 x| 2 B0 7P W 72 Section 52 1.08 x 10™ m*/sec]
BT S, EpAo] 7P 2 7S T AR 7] Section 6,02 1.09 x 107 m¥/sec @] ELHAIST7F AREE 0] £
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