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Abstract

In order to ensure the stability of the roadbed structure, it is necessary to obtain high-precision
information on the distribution of bedrock surface. In the area containing the pebble layer, due to
the existence of a large number of hard stones, engineering drilling operations are difficult to car-
ry out, and it is difficult to obtain continuous bedrock surface information from the scattered holes.
High-resolution seismic detection techniques are often used to obtain comprehensive information
on underground structures. In this paper, the problem of detecting the bedrock surface under the
cobble layer of a narrow valley is solved. The shallow-layer high-resolution seismic method using
the First-arrival Tomography and Multi-channel Analysis of Surface Waves (MASW) is proposed to
jointly invert the subsurface rock surface of the narrow valley topography. Three long lines are
arranged along the valley, and two short lines are arranged in the vertical direction to obtain the
first arrival waves and the surface waves information respectively. The inversion results show
that the bedrock surface in the east-west direction of the site is less undulating and nearly iden-
tical to the terrain. The burial depth decreases from east to west, with the deepest point being 14
m and the shallowest at 6 m. The bedrock surface in the north-south direction is undulating, the
burial depth in the southern part is slightly smaller than that in the north, the deepest partis 12 m,
and the shallowest is 9 m.
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Figure 1. Construction site environment (Westward)
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Figure 2. Seismic Lines and boreholes distribution map
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Figure 3. 48-channels seismic record with 2 m spacing
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Figure 4. Tomography rays distribution map
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Figure 5. 24-channels seismic record with 1 m spacing
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Figure 6. Surface wave dispersion curve
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Figure 7. Tomography P-wave velocity profile and bedrock surface interpretation: (a) L1 velocity profile and bedrock surface in-
terpretation; (b) L2 velocity profile and bedrock surface interpretation; (c) L3 velocity profile and bedrock surface interpretation
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Figure 8. Surface wave velocity profile and bedrock surface interpretation obtained by Multi-channel Analysis of Surface
Waves (MASW): (a) L15 velocity profile and bedrock surface interpretation; (b) L16 surface wave velocity profile and be-

drock surface interpretation, the white dotted circle shows the abnormal area
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