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On the unbalanced strain adjustment for strain groups of concrete dam monitoring

LU Zhengchao"*, LU Qiling’, WANG Xue’, LIU Xuegiang'
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
3. Water Resources Development Center of Shanxi Province, Taiyuan 030002, China;

4. Shaoshui Water Management Station, Shaodong 422800, China)

Abstract: Stress and strain is among the mandatory and major monitoring items for high concrete dams in
China. Currently there are some confusions and mistakes in prevailing publications about the unbalanced
strain adjustment for strain groups, which might cause systematic biases in concrete stress computation. In
this paper it is pointed out definitively that the unbalanced strain adjustment is mathematically equivalent
to the condition adjustment used in surveying. The condition adjustment algorithm was adopted to deal with
the unbalanced strain adjustment for strain groups with different numbers of strain gauges in a uniform way.
The formulae thus obtained, compared with the traditional ones, are featured by a more rigorous mathemati-
cal foundation and clearer physical meanings, and are helpful to data quality assurance in concrete strain
monitoring.

Keywords: concrete dam; stress and strain; strain group; unbalanced strain; condition adjustment algo-

rithm; data quality assurance
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