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ABSTRACT : This study aims to observe the swelling representative rocks in Korea and to suggest improvements in the use of test
methods and prior analysis in relation to the weathering of rocks. The swelling test and analysis were performed on the drilling cores
obtained for the ground investigation at the domestic highway construction site. For the method of determining the absorption
expansion index of rocks, the method proposed in “Standard Methods for Sample Collection and Specimen Preparation” of ISRM
and Korean Rock Engineers Standard Rock Test Method was used. The specimen for the measurement of the expansion displacement
was cylindrical with a height of 10 cm and a diameter of 5 cm. The existing swelling analysis method evaluates the sensitivity to
weathering by using the maximum expansion displacement, but since the classification by bedrock grade is unclear, it is reasonable
to use the rate of change of the expansion displacement according to the immersion time. It is necessary to conduct an experiment
to distinguish between weathering and fault deterioration. In addition, long-term weathering prediction technology for each cancer type
is needed through the expansion displacement analysis of the chemical weathering stage.
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Fig. 1. Distribution of domestic rock type and frequency of slope
collapse (You et al., 2009)
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Table 1. Distribution area ratio and distribution ranking by cancer
type in the Geotechnical Chart

Classification Rock type Distributed area ratio | Ranking
Bulguk:
Y i‘l’itza 4.4%
Granite ir 5 30.2% 1
G:nife 25.8%
Hypabyssal rock.
Igneous rock ypal y?sa rock, 1.5% 10
plutonic rocks
Basalt 2.1% 9
Andesite 6.1%
Rhyolite 6.9% 5
Slate 0.2% 12
Metamorphic Phyllite/Schist 7.1% 4
rock Ghneiss 26.8% 2
Coal measure 0.2% 13
Sandstone 11.0% 3
. Mudstone/Shale 4.2% 7
Sedimentary
Limestone 3.4% 8
rock
3rd ti
T g?nera ion 03% 1
unconsolidated layer

LI AT YL(2010)2] HEIEE 0] 2319t o]
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137]) 2o 2 wha=3)sto] A 2]dt A o|ti(National Disaster
Management Research Institute, 2010).
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Table 2. Research target highway route

Number Section name Length (km) | Period
1 Hwado-YangPyeong Joan-myeon, Namyangju-si, Gyeonggi-do, Yangpyeong-gun, Gyeonggi-do (1-3area) 17.6 2014-2020
2 Yongin-Guri ((;l_l;:szr Et—:)mam-si, Gwangju-si, Yongin-si, and Gangdong-gu, Seoul, Gyeonggi-do . 20162022
3 Anseong-Yongin Anseong-si and Yongin-si, Gyeonggi-do (1-6 area) 34.1 2017-2022
4 Pohang-Yeongdeok Pohang-si and Yeongdeok-gun, Gyeongsangbuk-do (1-5 area) 30.9 2016-2023
5 Daegu Beltway Daegu Metropolitan City, Chilgok-gun, Gyeongsangbuk-do (1-7 area) 325 2014-2020
6 Gwangju Beltway Gwangju Metropolitan City, Jeollanam-do Jangseong-gun (1-2 area) 9.7 2015-2022
7 Gangjin-Gwangju .(Tc;ile;r;iz;-do Gangjin-gun, Yeongam-gun, Naju-si, Gwangju Metropolitan City 511 2017-2004
8 Asan-Cheonan Asan-si, Cheonan-si, Chungcheongnam-do (1-5 area) 20.9 2015-2022
9 Paju-Yangju Gyeonggi-do Paju-si, Yangju-si (1-4 area) 24.8 2017-2023
10 Saemangeum-Jeonju Jeonbuk Gimje-si, Wanju-gun, Jeonju-si (1-8 area) 55.1 2018-2023
11 Miryang-Ulsan Gyeongnam Miryang-si, Yangsan-si, Ulsan Metropolitan city (1-10 area) 452 2014-2020
12 Changnyeong-Miryang | Gyeongsangnam-do Changnyeong-gun, Miryang-si (1-6 area) 28.5 2016-2023
13 Hapcheon-Changnyeong | Gyeongnam Hapcheon-gun, Uiryeong-gun, Changnyeong-gun (7-12 area) 36.8 2017-2024
14 Hamyang-Hapcheon Gyeongnam Hamyang-gun, Geochang-gun, Hapcheon-gun (1-6 area) 34.1 2017-2024
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Table 3. Swellability test samples for each type of rock
Classification | Granite | Sandstone | Shale | Schist | Gneiss | Sum
S AH Y E(Swelling strain index) = —>< 100% (1) Hard rock 5 5 5 5 5 10
Soft rock 2 2 3 3 2 12
Sum 4 4 5 5 4 22
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Fig. 4. Changes in expansion displacement of granite

Table 4. Absorption expansion strain of granite

Hard rock Soft rock
Rock . .
type Classification | Major Minor Major Minor
axis (%) | axis (%) | axis (%) | axis (%)
The first 0.030 0.024 0.037 0.030
Granite
Second 0.016 0.020 0.031 0.026
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Table 5. Absorption expansion strain of granite

Table 6. Absorption expansion strain of Shale

Hard rock Soft rock
Rock . .
type Classification | Major Minor Major Minor
axis (%) | axis (%) | axis (%) | axis (%)
Sand The first 0.026 0.058 0.046 0.052
stone Second 0.020 0.052 0.029 0.068
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Fig. 5. Changes in expansion displacement of Sandstone
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Fig. 6. Changes in expansion displacement of Shale

ARkl mhE ALY SRS S A A

7 BAIRE o]0l Qe v ol
(Fig. 6). Aolq 2% W CRAE:
Zolol) ula] 7ok 0.032%, ASHE 0.174%0]u, T ko
= 79} 0.068%, ALt 0.300%2] FHS H.ojZTKTable 6).
AGS] B eIl sbysiske gel £ 7 8
AR A&HO R kst ol Fol
el g Aol SHol, 2 Ade a9 Aol
We] 7P Alst PRuslel dhiol
47 27l WA A & 4 9k AR X

IS YU Petls AAAQ WAL 37Feol Hls)

HlolE Th2 obMa) ulxivlx e FaE e mejeke] zol7}
pehde) o) AR ojz] 2AlAE et 3543
S0 FRYE Lol wu 7149 ek o
3 o i

Journal of the Korean Geo-Environmental Society Vol. 23, Issue 3, March 2022 >> 19



g =
oleh. A@el Fak AlEHel ofggolgick 5, 1813} A
Bl 5Tt B W] B JEot A 2erd ul
¥ 283} AL B WP B o 24 B
ek, o] AHge U AU Gl 20-50° Az}
2 73 glo] BAT 4 glout deiwo] olghx] 2
Aol Belsn o s o] WA A0 27
HrkFig. 7)

0.050
0.05 Legend
B
g 00407 The first
~— [ - a—
& S8 M s
g 0.030 0—0Q——0—=OQ 10} 0 0 e
Minor axis
£ 00254
O 0.0201 6
B o154/ Mgiyo;ffff 2 Sic:r\j
2 oo0dg 0 o= — L
0 g.0057 .—i.,/-a—o—Orf***"/**.J Minor axis
g
0.000 T T T T T T
0 4 12 16 20 2
Time (h)
(a) Schist (Hard rock)
0.100
Legend
~ 0.090 |
= 3
E ] =
g 000 - The first
i —¢——
~ 0,070 e —o-
t e _— :7_//-'/' Major axis
A - S - -
g ci08h . ,,,.79/ Minor axis
0 o ot
o ooaf " e
O 0030422 il
o o o
o 00204y o O M o
@ K o A
o 001048 —0 Minor asis
0000 Fr0-0—0—6—8 @ 9 .
0 4 8 12 16 20 2
Time (h)

(b) Schist (Soft rock)

Fig. 7. Changes in expansion displacement of Schist

Table 7. Absorption expansion strain of Schist

Hard rock Soft rock
Rock . .
type Classification | Major Minor Major Minor
axis (%) | axis (%) | axis (%) | axis (%)
. The first 0.016 0.018 0.097 0.020
Schist
Second 0.009 0.030 0.081 0.004
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Fig. 8. Changes in expansion displacement of Gneiss

Table 8. Absorption expansion strain of Gneiss

Hard rock Soft rock
Rock . .
type Classification | Major Minor Major Minor
axis (%) | axis (%) | axis (%) | axis (%)
) The first 0.028 0.026 0.039 0.050
Gneiss
Second 0.030 0.064 0.034 0.060
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Fig. 9. Changes in expansion displacement of acid
immersion/freeze—thaw samples
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