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Cross-Validation of SPT-N Values in Pohang Ground Using
Geostatistics and Surface Wave Multi-Channel Analysis
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&M Holloh HIAIFRA G A E7t RS A, AFEA 7 H(Geostatistics) 52 8T 4= Ut £ =52
A84 Ho]xet FF|Z(Empirical Bayesian Kriging, EBK)¥ IAE] 7I5A¥H(Inverse Distance Weighting
Method, IDWM)Z ©-&5tc] HIAIFA| Y] AR E & 529 efg/do] &gt Aoltt. o] 7|HES o|-&s7] Al
32+ BAto] HEH0E AEE = Esrirte] ArcGIS Pro ZEIHS ARESHT & df4o] AME ATEA7IHES
A HESH] Asto], EETJYAZANA A3 AFAY A6t B A D X519 #=o|& 479 Axtet
w2 A&k B3, AFESHE 71 B oEA g EA4(Multichannel Analysis of Surface Waves,
MASW)ZARE 571 3510, £ sfdo] AM8H 7[HES AASoHA. 2 &+ AFS 1.0kmx 1.0km=E E&5}od
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Abstract Various geotechnical information is required to evaluate the stability of the ground and a
foundation once liquefaction occurs due to earthquakes, such as the soil strength and groundwater level.
The results of the Standard Penetration Test (SPT) conducted in Korea are registered in the National
Geotechnical Information Portal System. If geotechnical information for a non-drilled area is needed,
geostatistics can be applied. This paper is about the feasibility of obtaining ground information by the
Empirical Bayesian Kriging (EBK) method and the Inverse Distance Weighting Method (IDWM). Esri's
ArcGIS Pro program was used to estimate these techniques. The soil strength parameter of the drilling
area and the level of groundwater obtained from the standard penetration test were cross-validated with
the results of the analysis technique. In addition, Multichannel Analysis of Surface Waves (MASW) was
conducted to verify the techniques used in the analysis. The Buk-gu area of Pohang was divided into
1.0 kmx 1.0 km and 110 zones. The cross-validation for the SPT N value and groundwater level through
EBK and IDWM showed that both techniques were suitable. MASW presented an approximate section
area, making it difficult to clearly grasp the distribution pattern and groundwater level of the SPT N
value
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Fig. 1. MASW Exploration principle
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Fig. 3. Project target area and distribution of
geotechnical survey data
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Table 1. Strata classification of drilling data and share

division state UsCs amount percent(%)
Gravel Witl’} g?od‘particle size ow 97 18
distribution
Gravel witl? poor ‘particle size Gp 380 74
distribution
Silty gravel GM 600 113
Clay gravel GC 122 2.3
Grained Soil N - -
Sand with good particle size
e e SW 69 1.3
distribution
Soil Sand withv poor Particle size sp 31 15
distribution
Silty sand SM 1,958 37.0
Clay sand SC 155 2.9
High plasticity silt MH 28 0.5
Fine-grained Low plasticity silt ML 363 6.9
soil High plasticity clay CH 222 42
Low plasticity clay CL 1,204 22.8
Subtotal 5,288 100.0
division state Uscs amount percent(%)
Weathered rock WR 1,374 54.8
Soft rock SR 1,012 40.4
Rock
Moderate rock MR 28 1.1
Hard rock HR 93 3.7
Subtotal 2,507 100.0
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Fig. 7. Results of cross-validation of SPT N values for each depth through probabilistic method
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Fig. 12. Drilling DB (National Geotechnical Information Fig. 14. MASW-01 Inversi(?n section position and
Portal System) and additional geotechnical shear wave velocity
survey locations (10 locations) around
Heunghae-eup area, Buk-gu, Pohang-si,
Gyeongsangbuk-do

Table 2. MASW survey location and measuremnet line length

Central location of exploration measurement line )
Name (GRS80) Measulreenxgte}?t line Note
X Y

MASW-01 228,044 390,447 46 Rice field
MASW-02 229415 392,255 46 Rice field
MASW-03 229,553 393,470 46 Rice field
MASW-04 232,257 392,116 46 River
MASW-05 230,247 391,019 46 Field
MASW-06 232,187 390,541 46 Rice field
MASW-07 231,143 389,328 46 Rice field
MASW-08 231,207 387,543 46 Rice field
MASW-09 236,382 391,338 46 Rice field
MASW-10 236,014 389,490 46 Rice field
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Table 3. N value for each depth estimated from Vs for each survey location

N value by depth (Depth GL.-)
Division Im 3m 5m 7m 9m 1lm 13m
MASW-A 1.30 73.40 408.54 1043.63 1951.78 3218.60 3385.75
MASW-B 54.55 68.10 29631 748.11 1635.81 2570.45 273247
MASW-C 120.06 9.52 271.86 772.75 937.44 971.39 2565.22
MASW-D 2.68 3.80 2.29 3.15 2.92 2.84 1085.32
MASW-E 80.15 89.99 1238.61 2504.65 1307.06 438.47 1199.66
MASW-F 232 7.74 40.76 48.49 42.95 26.91 3.51
MASW-G 51.49 1.59 52.79 85.75 156.15 140.23 4.53
MASW-H 11.86 0.97 16.10 27.40 36.59 48.30 788.22
MASW-1 5.55 0.82 14.59 6.71 472 1.37 1835.00
MASW-] 30.05 174.16 607.36 1330.90 2457.51 3756.28 36.06
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