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Study of uniaxial tensile properties of calcium silicate
hydrate with different defect structures

ZHU Haowen', DING Zhaodong', LIANG Junsong®, ZHOU Zelin®
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. China 19th Metallurgical Group
Co. , Ltd. , Chengdu 610031, China)

Abstract ; Concrete, as a fundamental building material, largely owes its mechanical properties to the perform-
ance of calcium silicate hydrate(C-S-H), the principal product of cement hydration. Building upon the struc-
ture of anhydrous tobermorite proposed by Hamid, this study constructed C-S-H models with varying defect
structures by randomly removing bridging tetrahedra(BT) and paired tetrahedra(PT) from the silicate chains.
Subsequently, expanded cell models of C-S-H with different calcium-to-silicate ratios were developed based on
these models. The tensile properties of C-S-H under different defect structures were obtained through optimi-
zation of geometric structures and molecular dynamics simulations, with a comparative analysis of tensile
strength in three distinct directions. The results demonstrate that different types of defects have a significant
impact on the mechanical properties of C-S-H, providing valuable insights for the development of more precise
molecular models of C-S-H.
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