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Nanostructural Deformation Analysis of Tricalcium Silicate Paste by
Atomic Pair Distribution Function
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Abstract

Calcium Silicate Hydrate (C—S—H), which takes up most of the hydration products of Portland Cement (PC), has the
greatest impact on the mechanical behavior and strength development of concrete, The exact mechanism of its
deformation, however, has not yet been elucidated, The present study aims to demonstrate the mechanism of
nano—deformation behavior of C—S—H in tricalcium silicate paste under compressive loading, unloading and reloading by
interpreting atomic pair distribution function (PDF) based on synchrotron X—ray scattering. The strain of the tricalcium
silicate paste for a short—range of 0 ~ 20 A under compressive load exhibited two stages, I) nano—packing of interlayer
of C—S—H and II) micro—packing of C—S—H globules, whereas the deformation for a long—range order of 20 ~ 40 A was
similar to that of a calcium hydroxide phase measured by Bragg peak shift, Moreover, the residual strains due to the
plastic deformation of C—S—H was clearly observed,
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