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Abstract

The most important thing in the 4th industry, Al era, and smart construction era is digital data. Basic
data in the civil engineering field begins with ground investigation. The Ministry of Land, Infrastruc-
ture and Transport operates the Geotechnical Information Database Center to manage ground survey
data, including drilling but the focus is on data distribution. This study seeks to devise a plan for long-
term use of the results of drilling investigation conducted for the design and construction of various
construction projects. For this purpose, a pilot area was set up and a ‘geotechnical design parameters
digital map’ was created using some geotechnical design parameters from the drilling investigation
data. Using the developed algorithm, a digital map of friction angle and permeability coefficient for
the hard rock stratum in the pilot area was created. Geotechnical design parameters digital map can
identify the overall condition of the ground, but reliability needs to be improved due to the lack of
initial data input. Through additional research, it will be possible to produce a more complete geotech-
nical design parameters digital map.
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Fig. 1. Geotechnical information database system website (www.geoinfo.or.kr).
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Fig. 2. British Geological Survey (BGS) Civils sample datasets (left: excavatability, right: strength).
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Fig. 3. Conceptual illustration of geotechnical design parameters digital map.



AMEAE LA E e 2e|S 2

=2 9 =
B Weight average) S 2519}, 7122191 A2 Fig. 49} 2k, A9} soft rock)©] AHEA

=
= 1
g tiEge 24T A1 A AV FARSE sl AR Hell el | Bol 22 5= 3lot wbA 7Bt
uHAQ] A Bt e ol K150 1 9% 84S U WMEE 4 gk

3 Aol ARPARS TS B 2] tiEg AL SIeA T T A0 FAS TelE S Q=S

View from above View from hexahedron

Borehole ® Weathered
® C rock(C)
B
® I::> Soft rock(B)
° A Hard rock (A)
[ ]

Fig. 4. Conceptual illustration of weighted average application.
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Fig. 5. Figure of weight average application to determine representative value.
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Table 1. Example of representative value determination using weight average

Observation (x; ; ), °) Thickness of soft rock (p(z; ;) , m)
Borehole 1 34 3/28
Borehole 2 30 7/28
Borehole 3 30 7/28
Borehole 4 35 5/28
Borehole 5 32 6/28
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Fig. 6. Determination of representative value when data is small (left: K=V, right: £-R).
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Fig. 7. Pilot area of geotechnical design parameters digital map (red box).
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Table 2. Comparison of borehole data and algorithm data for hard rock friction angles

Friction angle (°) measured Friction angle calculated by algorithm
Borehole number .
by experiment (a) K-NN (b) a-b R-R (c) a-c
BP-02 39 36.43 2.57 36.78 222
BP-04 27.8 28.00 -0.20 32.60 -4.80
BP-23 26.8 37.08 -10.28 34.39 -7.59
BP-31 24.4 27.37 -2.97 32.05 -7.65
BP-32 32 28.00 4.01 32.05 -0.05
BP-42 26.9 29.22 -2.32 29.49 -2.59
BP-48 58.8 57.83 0.97 53.02 5.78
BP-52 58.1 40.58 17.52 42.62 15.48

BP-77 574 33.65 23.75 34.73 22.67
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Table 3. Comparison of borehole data and algorithm data for hard rock permeability coefficient

Permeability coefficient (umy/s) Permeability coefficient calculated by algorithm
Borehole number .
measured by experiment (a) K-NN (b) a-b R-R(¢) a-c
BP-01 0.0339 0.04 -0.006 0.046 -0.012
BP-02 0.04 0.04 0.000 0.046 -0.006
BP-04 0.0467 0.043 0.004 0.045 0.002
BP-14 0.0498 0.055 -0.005 0.055 -0.005
BP-32 0.0286 0.043 -0.014 0.043 -0.014
BP-43 0.0421 0.04 0.002 0.045 -0.003
BP-49 0.0613 0.05 0.011 0.05 0.011
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mm

Fig. 15. Domestic and overseas drilling core management cases.
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