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Abstract: A "boulder stone" is referred to the remnant of a granite body which has been unevenly weathered. o
These "boulders" become a common geological feature in areas close to the shoreline in south of China. They are L
typically randomly distributed and buried in soil or weathered rocks with varying shapes and sizes. Their existence SR
poses a serious operational risk to the subway tunnel construction. Boulder detection has been a difficult problem B

in geotechnical investigation and surveying for subway building. This paper documents the first application of a 2D
microtremor profiling method to map spherically weathered "boulders".Principles of the method will be described
followed by real application examples. Two microtremor profiles were obtained between Chegongmiao and
Shangsha along subway line 7 in Shenzhen. The microtremor data, combined with limited drilling data, were used
for lithostratigraphic classification and boulder interpretation. On the 2D profiles, we observed different apparent
S-wave velocity values for different lithologic sediment layers, such as plain fill, silty clay, rudaceous sediments.
In particular, there appeared a strong correlation between apparent S-wave velocity and the degree of
weathering of the granitic layers (namely completely, strongly, moderately, slightly, and non-weathered). With
the help of limited drilling data, it is possible to quantify, at least qualitatively, the degree of the granite
weathering from the apparent S-wave velocity characteristics. Local high apparent S-wave velocity anomalies in
otherwise moderately to strongly weathered granitic layers interpreted as unweathered "boulders". Our results
demonstrate that the 2D microtremor profiling is a very effective technique for "boulder" detection and mapping.
The lithological variation and weathering in both vertical and horizontal directions, the depth of the bedrock and
its undulating configuration can be shown clearly in 2D microtremor apparent S-wave velocity profile. Therefore,
the method can also provide geophysical basis for designing the pile foundations for the high-rise buildings. As a
new method for "boulder” detection and mapping, the 2D microtremor profiling method is particularly useful in



densely-populated urban areas with crowded high-rise buildings and heavy traffic.
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