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A Case Study on Geotechnical Properties and Weathering Degree
of Weathered Granite Rock
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Abstract

Site investigation including boring and various in-situ borehole test (Pressuremeter test, Borehole shear test, Downhole
test, Suspension PS logging, Density logging) and X-ray fluorescence analysis for rock core sample were performed
to estimate geotechnical properties and weathering degree of weathered granite rock in Goyang. Deformation modulus,
shear strength parameter and shear wave velocity estimated through in-situ borehole test had a tendency to increase
with depth. And several chemical weathering indices evaluated by X-ray fluorescence analysis had a general tendency
of reducing weathering degree in accordance with depth. Also, relationship between VR determined as a representative

weathering index and the geotechnical properties was analyzed.
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Fig. 1. Subsurface information and test depth

Fig. 2. Weathered rock core sample
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Wethering index

Weathering index equation

Vogt Ratio, VR (Vogt, 1927)

AL,O, + K,0

" MgO+ ChO+ NayO
Product Index, Pl (Reiche, 1943) PI=— 50,
Si0, + Al, O, + Fe, 0, + Fe O+ Ti0,
Silica—Alumina Ratio, SAR (Ruxton, 1968) SAR= 1,0,
Modified Product Index, MWPI (Vogel, 1975) ypr— Lot Moot WOTMGO oy
SiO, + Al, O, + Na, O+ CLO+ MgO
i i i AZQOB
Chemical Index of Alteration, CIA (Nesbitt, 1982) CIA = A120(3+(}10+1\/}1,20+K20><100(%)
Table 2. Summary of geotechnical properties in each subsurface layer
Layer” E., ¢ (MPa) ¢ (0 Vs (m/s) P
(MPa) PMT BST PMT BST Downhole SPS (g/cm”)
Min. =2 - - - - - -
RS Avg. 40.6 - - 19.6 573 600 217
Max. - - - - - - -
Min. 239.5 1.27 40.5 15.4 729 735 2.32
WR Avg. 756.8 4.31 N.AY 43.0 23.7 906 1097 2.40
Max. 2301.9 9.00 44.3 29.3 1140 1669 2.50
Min. 881.4 3.63 40.5 - 1180 1312 2.40
SR Avg. 2562.4 5.49 40.8 - 1202 1376 2.52
Max. 4243.5 7.34 41.0 - 1223 1439 2.70

Y RS: Residual Soil, WR: Weathered Rock, SR: Soft Rock
2)

9 N.A: Not Available
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—: Tests were not conducted, so each geotechnical property could not evaluated
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Table 3. Summary of chemical weathering indices in each subsurface layer

Layer” VR PI SAR MWPI (%) CIA
Min. - - - - -
RS Avg. 7.94 0.69 416 7.04 72.69
Max. - - - - -
Min. 4.21 0.73 4.02 5.17 64.90
WR Avg. 6.75 0.78 4.88 6.86 71.24
Max. 11.28 0.80 6.56 7.81 77.95
Min. 3.73 0.76 4.07 8.35 69.31
SR Avg. 3.91 0.78 4.43 8.57 70.74
Max. 4.03 0.80 4.90 8.94 71.98

Y RS: Residual Soil, WR: Weathered Rock, SR: Soft Rock
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