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Application of additional mass method nondestructive testing technology in the filling project of
concrete face rockfill dam of pumped storage power station
Xiaotong Wang
China 11th Water Conservancy and Hydropower Engineering Bureau Co., Ltd.

[Abstract] Dry density is the core index for testing the rolling quality of concrete face rockfill dam. The testing
frequency is high, and the traditional pit testing method takes a long time, which restricts the filling progress.
Relying on the upper and lower reservoir face rockfill dams of Tianchi Pumped Storage Power Station in
Henan Province, the application of additional mass method nondestructive testing technology in dry density
detection of hard rock rockfill is studied. In this method, the rockfill body is equivalent to a
single—degree—of—freedom spring vibration system, and the frequency of each level of parametric vibration is
measured through the excitation of additional mass blocks, and the D—6 M curve is established to solve the
parametric vibration mass, and the density of measuring points is analyzed by combining the longitudinal wave
velocity and equivalent depth. The engineering application shows that the relative error between the additional
mass method and the pit measurement method is between 0.45% and 1.43%, which meets the specification
requirement of no more than 5%. The single group inspection time was reduced from 8.5h to 2h by pit
inspection method, and 500 unit engineering inspections were completed in total. At the same time, the
real—time tracking and dynamic control of the filling quality were realized, which can provide reference for the
filling quality inspection of rockfill dams of similar pumped storage power stations.
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