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Dam Type Decision-making Under Dual Constraints of Geological Weak Layers
and Long-distance Aggregate Transport-An In-depth Comparison Between
RCC Gravity Dam and CSG Dam for a Reservoir Project
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Research Institute ( Group) Co. ,Lid. , Xi'an, Shaanxi 710001, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract; To address the strict deformation control of sand-mudstone interbedded soft rock foundation and the long-dis-
tance transport of scarce natural aggregates, a systematic comparison between an RCC gravity dam and a cemented
sand and gravel (CSG) dam was conducted for the Puhua Reservoir project in Shaanxi. Multi-dimensional analyses
were performed on geological conditions, material sources, foundation stress-deformation adaptability, construction
technology, and eco-economic indicators. Results show that the CSG dam imposes lower requirements on foundation
rock quality, exhibits better deformation compatibility, fully utilizes excavated materials, significantly reduces aggre-
gate haul distance and waste disposal, and features simpler construction with lower temperature control demands. The
CSG dam saves approximately 6. 7% of investment compared with the RCC gravity dam, offering superior economic and
environmental benefits while ensuring safety. The CSG dam is recommended, providing scientific guidance for dam
type selection under similar soft rock and aggregate-scarce conditions.

Keywords : cemented sand and gravel dam; roller compacted concrete gravity dam; sandstone-mudstone inter-

bedding; soft rock foundation; long-distance aggregate transport; dam type comparison
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