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Time-Dependent Deformation of a Concrete Arch Dam in Thailand -
Numerical Study on Effect of Alkali Silica Reaction on Deflection of Arch

Nirmal R. Joshi'*, Thanadet Sriprasongz, Shingo Asamoto’ and Pakawat Sancharoen®
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Abstract

A detailed inspection of a dam in Thailand is reported for its time-dependent gradual expansion towards upstream, con-

=+ J f
fREsJournal o
trary to the expected downstream creep deflection owing to hydrostatic loads. In this study, based on petrographic

analysis and SEM, a sample of cored concrete from the dam was found to undergo a low to moderate level of ASR. The Adva n C e d C O n C rete

potential for future expansion was verified using an accelerated laboratory test. The experimental data were used to

evaluate the dam performance by conducting an FEM analysis. The numerical model was calibrated with the observed Te C h n O I O gy ‘ : 1:% i
deflection, and the mechanical stresses owing to the combined ASR and hydrostatic loads were estimated for various

ages of the dam. In addition, stress and deflection were predicted using probabilistic methods. A sensitivity analysis was

also performed to monitor the behaviour of the dam under various environmental conditions and input parameters. It

was found that the gradual deterioration by ASR does not pose a high risk to the dam under normal loading conditions.

H

e~

From: Robin Charlwood

Sent: Saturdav, April 3, 2021 7:49 PM International Commission on Large Dams
(ICOLD) MEI= K Robin Charlwoodi& 1
Subject: Concrete Arch Dam with ASR in Thailand —
[ZHBRFFH>TIAL V-

Dear Drs Joshi, Srirasong, Asamoto and Sancharoen

| was very interested to read your recent paper in the Journal of Advanced Concrete Technology, March 2021
regarding the Thai arch dam with ASR.

| have worked on ASR issues in dams since 1986 and presented a summary of experience in managing dams with ASR
at the DSC meeting in France in 2017. | attach a copy of the paper which has a little more information that the ICE
paper your reference. While | was Chairman of the ICOLD Committee on Concrete Dams we produced a Bulletin on
the topic which may be helpful. Please see ICOLD Bulletin Preprint — 184 MANAGEMENT OF EXPANSIVE CHEMICAL
REACTIONS IN CONCRETE DAMS & HYDROELECTRIC PROJECTS. See https://www.icold-cigb.org/GB/publications

/hulletins.asn
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