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Weathering Characteristics of Rocks near Churyong Tunnel Site,
Kyongbuk, using Geophysical and Geochemical Methods
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Microscopic study and X-ray diffraction analysis were carried out to find out rock type,
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rock forming minerals; and weathering characteristics of rocks at the constructing site of the
Churyong Tunnel, Kyongju-Gun, Kyongbuk. Seismic velocity and compressional strength
were measured to evaluate mechanical properties of rock.

The tock of the study area is Jurassic tuff consisting of clay minerals, crystals of quartz and
feldspar, fragments of volcanic rocks and shale. Fresh tuff has compressional strength of
about 443kg/cm’ and seismic velocity of about 3680m/sec in average. It is classified as soft
rock. Rock fragment within tuff is andesite and it has compressional strength of about 2500kg
/em? and seismic velocity of about 4340m/sec in average. It is classified as hard rock.

A good linear relationship is found between compressional streangth and seismic velocity
in both laboratory sample and in-situ rocks. Laboratory samples has seismic velocities faster
about 1.5km/sec than those in-situ rocks. It is interpreted that joints, fractures, and water
content in the in-situ rocks result in decreas of seismic velocity.

As Tuff has more than 50% of clay minerals in matrix and shale fragments, it absorbs
water easily in atmospheric condition. Therefore, though the rock in the study area is
medium hard rock before weathering, it is weathered very easily in the case of exposure to
natural environment, comparing with other rock.
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Fig. 1 Pictures of weathering site in the study area. Picture A spans about 60 m horizontally.
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Fig. 2 Locations of in—situ seismic velocity measurements and samplng site of rock bodies for
measurements of compressional stress and seismic velocity.,
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Fig. 3 Typical microscopic picture represents that the rock consists of matrix of clay minerals, mineral grains
of quartz and feldspar, and rock fragments. Symbols are as follows, QQuartz, F-feldspar, CL:clay
minerals, SH:shale fragment, Mifragments of metamorphic rocks, Cicalcite, B:fragments of basaltic
rocks.
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Fig. 4 Diagrams of X—ray diffraction analysis of
rock samples, diagram A is for whole rock
analysis and diagram B is for analysis of
clay minerals. Symbols are as foliows, Ch:

" chlorite, lilite, Q:quartz, F:feldspar, C.calcite.
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Fig. b A schematic diagram of in—situ seismic
velocity measurements.
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Fig. 6 A diagram representing the relationship
betwesn compressional strength of rock
samples and seismic wave velocity.
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samples and seismic wave velocities for
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