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Abstract

To evaluate the leakage risk and engineering suitability of the proposed Huanglongdong Reservoir
dam site, this study employed a multi-faceted investigation approach integrating field surveys, the
high-density resistivity method, and drilling (ZK1, ZK2). Geophysical exploration was conducted
along the dam axis (Line 1) and perpendicular to it (Line 2), with a focus on analyzing the karst
development characteristics and rock mass permeability at the dam site through packer tests. The
results indicate significant lateral heterogeneity in the electrical structure of the dam axis, with a
pronounced low-resistivity anomaly zone in the left abutment, suggesting tectonic fragmentation
or strong karst development. In contrast, the riverbed and right abutment exhibit predominantly
medium-to-high resistivity, indicating relatively intact rock mass. Borehole packer tests further re-
veal a strong vertical zonation in permeability, with the shallow, highly weathered zone displaying
extremely high permeability (up to 118.6 Lu), while the intact bedrock below 44.8 m depth shows
low permeability (<3 Lu). Comprehensive analysis identifies the leakage risk characteristics at the
dam site as “structural-controlled leakage on the left bank and shallow diffuse leakage on the right
bank”. It is concluded that the dam site demonstrates “conditional suitability” for construction, and
itis recommended that anti-seepage measures integrate deep curtain grouting on the left bank with
shallow curtain grouting on the right bank.
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Figure 1. Field photos of topography and geomorphology in the study area
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Figure 2. Regional tectonic division map
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Figure 3. Surface karst development in the study area
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Figure 4. Location map of high-density electrical method survey lines
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Figure 5. High-density electrical method result map of survey line 1 (along the dam axis)
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Figure 6. High- densny electrical method result map of survey line 2 (perpendicular to the dam axis)
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Table 1. Vertical zonation characteristics of karst development in borehole ZK2 (right dam abutment)
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Table 2. Statistical table of borehole water pressure test results in the dam site area
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