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Abstract

In this study, various laboratory tests were conducted to evaluate the effect of the moisture conditions of Jeju basalt
on the mechanical properties. Twenty specimens were produced respectively from basalts collected from Sangga-ri and
Eoeum-ri in northwestern Jeju. The tests were performed under saturated and dry conditions, and the results of these
tests were used to examine the relationship with the physical properties and the mechanical properties depending on
the moisture conditions. As a result of analysis with the test results and references, it was found that the uniaxial
compressive strength, Brazilian tensile strength and elastic modulus in the saturated condition decrease at a similar ratio
as compared with the dry condition. Also, the Brazilian tensile strength and the uniaxial compressive strength were

in a linear proportional relationship, and in the moisture conditions, this relationship was not significantly affected.
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Fig. 1. Geologic map of the study area (KIGAM)



(a) Sangga-ri

(b) Eoeum-ri

Fig. 2. Test specimens
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Fig. 3. UTM and specimen set-up
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Table 1. Summary of the Physical and Mechanical Characteristics for Pyoseonri basalt, Trachy basalt and Scoria (Kim, 2007; Nam et al., 2008b)

Specific Uniaxial compressive strength Brazilian tensile strength
Dia. P : Absorption, | Porosity 7 7
d’ gravity, | (%) ’ N (o/)’ o, (MPa) 050 (MPa) o, (MPa) o, (GPa)
(mm) ? (n=5) (n=5) Dry | Saturated | Dry | Saturated | Dry | Saturated | Dry | Saturated
(n=5) (h=10) | (=10 | (1=10)| (1=10) [(n=5)| (=5 |(=5)| (n=5)
Pyoseonri | Avg. 43.0 2.337 2.973 6.927 | 41.19 25.06 40.45 24.61 3.32 2.78 5.07 4.24
basalt +SD | £0.082 | £0.347 | £0.564 | £9.18 +5.91 +9.02 +5.81 +0.12| £0.31 +0.18| 0.47
Trachy | Avg. 43.0 2.849 0.866 2.467 | 183.08 | 127.96 |179.79 | 125.66 |10.33 7.28 15.74 11.09
basalt +SD | £0.015 | =£0.057 | £0.153 | £7.64 | £14.70 | x7.51 +14.44 | +£0.66| =£0.71 +1.01 +1.08
Scoria Avg. 43.0 2.051 8.284 16.965 | 20.79 13.37 20.42 13.13 2.37 1.33 3.61 2.03
+SD 7| £0.046 | +0.681 +1.055 | £3.29 +3.88 +3.23 +3.81 +0.33| 0.29 |=£0.51 +0.44
Table 2. Summary of the Physical and Mechanical Characteristics for Bukchon-ri Basaltic Intact Rocks (Moon et al., 2014)

) - Uniaxial compressive Elastic modulus Brazilian tensile
Dia., | Specific Absorption, | Porosity, strength strength
d gravity, o o ; 7
(mm) G w (%) ne (%) o, Ous0 Tangent | Secant o, o,
(MPa) (MPa) (GPa) (GPa) (MPa) (MPa)
42.92 2.589 1.983 5.135 65.39 63.40 16.65 14.07
Dry Avg. | £0.04 | £0.008 +0.039 +0.094 +8.06 +7.82 +5.34 +2.54
(n=5) +SD | 42.95 2.603 2.366 6.159 4.80 5.58
A +0.02 | £0.013 +0.054 +0.142 +1.55 +1.81
43.04 2.598 2.075 5.389 54.05 52.49 14.80 13.67
Saturated | Avg. | £0.105 | £0.010 +0.063 +0.157 16.53 +6.38 +6.82 1+2.94
(n=5) +8D | 42.99 2.608 2.147 5.600 4.32 4.99
+0.04 | £0.010 +0.137 +0.359 +0.94 +1.08
42.89 2.626 1.768 4.643 82.63 80.01 17.32 22.12
Dry Avg. | £0.015 | £0.007 +0.060 +0.153 +24.33 +23.49 16.44 17.32
(n=5) +8D | 42.87 2.650 1.959 5.190 3.76 4.38
5 +0.02 | £0.009 +0.140 +0.370 +0.39 +0.44
42.97 2.628 1.966 5.168 46.81 45.34 16.42 11.22
(n=5) +SD | 42.86 2.632 1.858 4.893 4.59 5.33
+0.05 | £0.012 +0.126 +0.343 +1.35 +1.57
42.91 2.384 2.580 6.140 44.25 42.93 18.66 19.82
Dry Avg. | £0.065 | £0.045 +0.289 +0.574 +16.97 +16.46 +8.81 +8.96
(n=5) +SD | 42.91 2.411 3.152 7.539 4.14 4.78
c +0.04 | £0.083 +0.938 +1.989 +0.13 +0.17
43.99 2.401 2.860 6.865 36.72 35.64 14.34 11.03
Saturated | Avg. | £0.970 | +£0.030 +0.189 +0.402 +7.77 17.45 +11.70 +2.20
(n=5) 18D | 42.92 2.408 2.856 6.849 4.29 4.96
+0.09 | £0.077 +0.482 +0.907 *1.12 +1.31
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Table 3. Summary of the Midway Report by GK engineering et al. (2013)
Dia. Specific Un?axial Elastic modulus
Depth Moisture J aravity Absorption, | Porosity, | Compressive strength
(m) condition (mm) G w (%) ne (%) o Tus0 Tangent Secant
(MPa) (MPa) (GPa) (GPa)
b5 58 Dry 52.13 2.324 2.450 5.693 33.87 34.36 33.47 54.19
Saturated 52.14 2.322 2.339 5.432 25.06 25.41 21.29 52.99
181 5 8-3.0 Dry 52.13 2.406 2.110 5.077 43.61 44.23 26.98 49.73
Saturated 52.09 2.413 2.021 4.876 29.75 30.23 9.7 18.52
Dry 52.07 2.456 1.861 4.570 4415 44.70 21.67 24.28
36-40 Saturated 52.14 2.462 1.760 4.334 33.30 33.86 23.88 20.41
10.3~10.5 Dry 51.96 2.596 1.850 4.803 67.21 68.47 85.48 50.72
B2 Saturated 51.92 2.577 1.610 4.148 77.84 78.90 30.85 44.43
134135 Dry 51.36 2.428 3.511 8.524 40.36 40.85 64.36 29.80
Saturated 51.41 2.431 3.520 8.557 12.72 12.93 7.08 11.25
5597 Dry 51.45 2.378 1.660 3.947 36.42 36.79 15.68 15.09
Saturated 51.52 2.378 1.620 3.853 17.32 17.61 23.98 26.47
Dry 51.40 2.188 3.300 7.221 24.63 24.91 18.93 15.10
JB=3 50755 Saturated 51.51 2.186 3.209 7.015 21.45 21.80 13.71 11.72
19.7-19.9 Dry 51.40 2.840 1.080 3.068 110.91 112.18 40.45 38.68
Saturated 51.47 2.843 1.200 3.413 69.02 69.52 40.78 41.68
13.7-13.9 Dry 51.36 2.360 1.949 4.600 15.98 16.17 6.63 13.63
Saturated 51.85 2.358 1.940 4.575 16.86 17.04 5.74 6.39
15-19 Dry 51.45 2.103 2.511 5.280 28.14 28.46 13.57 32.77
JB-4 Saturated 51.48 2.103 2.469 5.192 16.43 16.46 5.51 9.93
11.3~115 Dry 51.40 2.316 3.279 7.595 21.35 21.55 20.61 15.32
Saturated 51.48 2.312 3.260 7.536 22.72 22.77 11.72 20.73
S0l MHE MFE SRS As™ E4 33



Table 4. Summary of Results for Uniaxial Compressive Strength Test

i Uniaxial )
Seecimen Diameter, | Specific | Absorption, | Porosity, | compressive strength Flastic modulus,
Type | Moisture | d(mm) | gravity, G w (%) e (%) o, O Tangent Secant
condition (MPa) (MPa) E: (GPa) | Es (GPa)
1 43.78 2.744 1.113 3.054 94.66 93.23
2 43.73 2.729 1.229 3.354 91.48 89.95 25.09 22.98
Dry 3 43.80 2.770 1.065 2.951 95.69 94.25 24.99 29.10
4 43.42 2.730 1.232 3.364 88.81 87.51 29.89 25.78
5 43.72 2.693 1.404 3.781 74.59 73.47 24.42 21.09
Sangga-—ri Avg.£SD [43.69%0.16 |2.733+0.028 | 1.209+0.131|3.301+0.324 | 89.05+8.52 | 87.68+8.39 | 26.10+2.55| 24.74+3.49
basalt 1 43.77 2.761 1.134 3.132 80.42 79.08 30.67 26.92
2 43.74 2.765 1.074 2.969 86.57 85.27 26.83 2417
3 43.55 2.756 1.116 3.077 88.60 87.25 24.49 17.11
Saturated
4 43.51 2.721 1.308 3.560 83.14 81.86 28.99 24.45
5 43.81 2.775 1.086 3.015 80.35 79.16 27.45 21.49
Avg.£SD |43.68+0.14 [2.75610.020|1.144+0.095|3.150£0.237 | 83.82+3.69 | 82.53+3.66 | 27.69+2.32 | 22.83+3.73
1 43.75 2.379 2.584 6.148 22.95 22.60 7.06 8.08
2 43.63 2.295 2.728 6.262 38.79 38.20 13.96 14.72
Dry 3 43.64 2.222 2.561 5.692 29.68 29.22 22.28 20.95
4 43.60 2.263 2.190 4.956 29.47 29.02 10.57 11.21
5 43.75 2.282 2.490 5.683 26.48 26.08 11.94 14.12
Eoeum—ri Avg.£SD [43.68%0.07 |2.288+0.058(2.511£0.199|5.748+0.515(29.47+5.88|29.03%+5.79 [ 13.16+5.68 | 13.82+4.78
basalt 1 43.70 2.296 2.858 6.562 23.00 22.65 10.61 8.69
2 43.72 2.312 2.617 6.049 24.25 23.89 8.63 7.97
Saturated 3 43.54 2.274 2.318 5.272 16.93 16.67 10.75 8.96
4 43.53 2.240 2.526 5.658 25.33 24.94 11.2 9.68
5 43.52 2.240 2.412 5.401 18.83 18.54 8.89 9.51
Avg.£SD [43.60£0.10|2.272+0.032 |2.546%0.208|5.788+0.524 | 21.67+3.62 | 21.34+3.57 [10.02+1.17| 8.96+0.68
Table 5. Summary of Results for Brazilian Tensile Strength Test
S&ii?:?g Diameter, Sg?ae\i'tgc Absor;:ition, Poros;ity, Br(jlzman tensile strength
Type condition No. d (mm) G w (%) ne (%) o, (MPa) o, (MPa)
1 43.37 2.705 1.206 3.263 8.10 9.19
2 43.22 2.752 0.912 2.510 5.62 6.41
Dry 3 43.77 2.763 1.005 2.776 6.99 7.89
4 43.73 2.729 1.133 3.092 4.89 5.57
5 43.75 2.662 1.244 3.312 5.24 5.88
Sangga-—ri Avg.£SD 43.57+0.26 2.72210.040 1.100£0.139 | 2.991+0.341 6.17+1.34 | 6.99+1.52
basalt 1 43.20 2.756 1.062 2.926 5.64 6.35
2 43.80 2.799 0.947 2.650 7.16 8.10
Saturated 3 43.80 2.752 1.031 2.838 5.39 6.11
4 43.60 2.710 1.277 3.462 4.54 5.16
5 43.90 2.701 1.235 3.335 4.87 5.54
Avg.xSD 43.66+0.28 2.744+0.039 1.110£0.140 | 3.04240.343 | 5.52+1.01 6.25+1.13
1 43.80 2.406 2.444 5.881 5.70 6.58
2 43.71 2.331 2.248 5.240 5.27 5.97
Dry 3 43.75 2.321 2.271 5.270 711 8.06
4 43.77 2.491 1.867 4.650 4.52 5.13
5 43.87 2.506 1.793 4.492 3.85 4.39
Eoeum—ri Avg.xSD 43.78+ 2.411+0.086 | 2.124+0.281 5.106+0.555 | 5.29+1.24 | 6.03%1.41
basalt 1 43.60 2.311 2.587 5.979 3.96 4.50
2 43.80 2.301 2.545 5.854 4.34 4.93
Saturated 3 43.50 2.302 2.495 5.744 4.78 5.45
4 43.60 2.576 1.907 4.914 4.38 5.00
5 43.90 2.597 1.852 4.809 418 4.77
Avg.xSD 43.68+0.16 2.417+£0.155 | 2.277£0.365 | 5.460+0.554 | 4.33+£0.30 | 4.93%0.35
34 = RIEtEEEl=EE N36A H7S
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