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Fig. 2 A sketch of stress-strain relation of ESB model
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One-dimension damage evolution instability and its growth of
heterogeneous brittle material under quasi-static loading

HAO Sheng-wang*?

(1. StateKey Laboratory of Nonlinear Mechanics, Ingtitute of Mechanics, ChineseAcademy of Sciences, Beijing 100080, Ching;
2. College of Architectural Engineering and Mechanics, Yanshan University, Qinhuangdao, Hebei 066004, China)

Abstract: The uncertainty of both localization transition and its growth are a key factor leading to the uncertainty of catastrophic
rupture. Inthispaper, instabilities in heterogeneous materia are investigated for one-dimensiona state under quasi-static |oadings
by using a perturbation approach. Theinterests of present paper focused in particular on the onset and growth of localization. The
perturbation analysis indicated that the instability might be occur after peak stress point. Base on local-mean-field approximation
and the elastic and statistical brittle (ESB) model, it is demonstrated that the state that one part unloads elastically but the other
part is loaded could appear if the system is loaded by controlling the boundary displacement. Moreover, the localization would
grow with loading. Theseresults can help to understand the mechanism of localization evolution inducing catastrophic rupture.

Key words: heterogeneous brittle material; instability; localization; catastrophic rupture



