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Abstract

Since the hydraulic fracturing field testing method was introduced first to
Korean geotechnical engineers in 1994, there have been lots of progresses in a

hardware system as well as an interpretation tool.

The hydrofracturing system of

first generation was the pipe-line type, and it has been developed to a wire-line

system at their second generation. -

The current up-to-date system is more compact

and is able to be operated by all-in-one system. With a progress in a hardware
system, the software for analyzing in-situ stress regime has also been progressed.
The shut-in pressure, which is the most ambiguous parameter to be obtained from

hydrofracturing pressure curves,

various methods.

can now be acquired automatically from the
While the hardware and software for hydrofracturing tests are

being developed during the last decade, the author could accumulate the field test
results which can cover the almost whole area of South Korea. Currently these
field data are used widely in a feasibility study or a preliminary design step for
tunnel construction in Korea. Regarding the difficulties in a site selection and a test
performance for the in-situ stress measurement at an off-shore area, the in-situ
stress regime obtained from the field experiences in the land area can be used

indirectly for the design of a sub-sea tunnel.
the trend of magnitude and direction of in-situ stress field was

measurements,

From the hydrofracturing stress

shown identically with the geological information in Korea.
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Fig. 3 In-Situ principal stress and K-value
distribution in Korea
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Table 1. Results from the hydraulic fracturing stress measurements during the last 10 years in Korea.

Location Depth(m) | 0 (MPa)| O, (MPa)| Oy (MPa)l O, (MPa) K Dir. of Oy

Seoul(l) 29.0 0.78 1.00 1.20 4.80 1.28~1.54 45°+10°
33.0 0.88 1.78 228 2.83 2.02~2.59
38.5 1.04 1.96 2.70 3.09 1.88~2.59

Seoul(1l) 26.0 0.70 1.13 1.26 0.47 1.61~1.79 30°+12°
31.6 0.85 1.51 1.54 1.27 1.76~1.80
40.5 1.10 1.45 1.71 0.73 1.33~1.50
43.0 1.16 2.69 2.83 6.44 2.31~2.44
46.5 1.26 N 4.07 5.55 2.95~3.23
48.5 1.31 1.78 1.86 322 1.35~1.42

Scoul(I11) 49.0 1.32 2.50 344 2.26 1.89~2.60 38°+7°
68.9 1.86 342 413 2.12 1.84~2.22
79.5 2.15 .08 4.27 0.83 1.43~1.99
83.2 2.25 3.05 4.43 2.98 1.36~1.97

Gyungei(l) 34.5 0.93 248 2.64 431 2.67~2.84 100°£10°
36.0 0.97 3.03 4.77 5.80 3.12~4.85
40.5 1.09 310 5.25 3.75 2.84~4.82
48.0 1.30 3.27 4.47 6.83 2.52~3.44

Gvyunggi(ll) 121.0 3.27 4.16 4.35 3.33 1.27~1.33 95°+5°
130.0 3.51 3.37 4.14 3.95 0.96~1.18
136.0 267 3.64 3.80 3.90 0.99~1.05

angwon 120.5 303 1.71 3.01 3.04 0.33~0.93 65°+10°
126.5 .39 201 2.77 2.68 0.62~0.82
132.5 3.55 268 4.89 2.78 0.76~1.36
135.5 371 2.33 2.99 4.08 0.62~0.82

hennam(l) 193.0 4.90 1.02 5.21 3.76 0.82~1.006 62°+10°
220.0 558 420 4.72 3.94 0.75~0.83
230.3 5.8% 4.14 4.33 312 0.71~0.74

o 287.0 7.8 173 6.98 6.00) 0.635~0.96

Chunnaim(Il 75.0 1.0 202 4.60 2.85 1.50~2.42 52°+8°
97.0 T 40 1.30 7.44 4.22 1.75~3.02
116.5 296 4.71 7.89 5.27 1.59~2.67

1430 3.68 9.41 16.74 10.05 2,56~4.55

Gyvungnam 83.0 2.24 4.05 6.00 8.37 1.81~2.68 5°+10°
114.0 3.08 3.85 5.74 5.07 1.25~1.86
127.0 342 4.47 7.79 8.52 1.30~2.27
132.0 3.50 1.68 7.50 6.73 1.31-2.12

B 154.0 4.15 5.95 9.96 4.90 1.43~2.39

(yvungbuk(l) 11.0 0.30 61 0.63 1.08 2.03~-2.10 76°+6°
15.0 0.40 "84 0.99 0.87 2.10~2.48
18.0 0.43 i85 278 (.76 2.85~3.52

Gvungbuk(1l) 58.0 1.55 .89 1.47 2.56 0.55~0.95 30°+12°
61.0 1.63 0.57 0.91 3.38 0.35~0.56
64.0 1.71 0.56 0.68 1.55 0.33~0.40

Chunbuk(I) 11.0 0.30 0.54 0.60 0.93 1.80~2.00 63°£3°
14.5 0.39 0.74 0.96 1.12 1.89~2.46

Chunbuk(ll) 453 1.22 1.59 1.66 7.61 1.30~1.36 82°%5°
48.5 1.31 1.73 1.82 7.92 1.32~1.39
51.5 1.39 1.47 1.82 6.44 1.06~1.31
53.5 1.44 1.37 1.45 8.71 0.95~1.00
S5.5 1.49 2.42 2.54 6.19 1.62~1.69
57.3 1.54 3.12 3.27 7.61 2.02~2.12

Choongnam 25.5 0.68 192 2.29 318 2.82~3.37 85°+5°
27.0 0.72 125 2.12 1.18 1.74~2.94
28.5 0.76 .55 2.32 1.50 2.04~3.05
45.0 1.21 228 2.56 3.49 1.88~2.12
48.0 1.29 2.01 2.65 4.52 1.56~2.05

Choongbuk 22.5 0.60 0.88 1.14 1.22 1.46~1.90 95°£5°
28.0 0.75 1.39 1.53 1.03 1.86~3.01
33.5 0.90 1.42 1.57 1.19 1.84~2.55

* O 1 is a vertical principal stress, and O, O g are the minimum and the maximum horizontal principal
stresses, respectively.

* 04 is an In-Situ tensile strength calculate¢ by the difference between the breakdown pressure and the
reopening pressure, o
* K is a ratio of the horizontal principal stress to the vertical principal stress,

* Dir. of O g ; Direction of maximum horizontal principal stress, clockwise from the true north.
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based on the 22 major events in and
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Fig. 5 Maximum horizontal stress
direction obtained from the
last 10 years hydraulic
fracturing tests in Korea
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