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	摘要(中)	本研究提出之三維等效單軸應變組成模型，目的是用來模擬材料多軸非線性行為，並引用Darwin和Pecknold所提出之等效單軸應變概念分離材料多軸受力之柏松效應；本模型數值計算過程中皆以全量應變形式而非傳統塑性力學分為彈性應變與塑性應變兩部分，且將材料多軸行為以單軸實驗結果預測，跳脫傳統塑性力學繁瑣之數學推導。除此之外，本研究將此組成模型應用範圍由混凝土材料延伸至岩石材料以及金屬材料，進一步驗證本研究理論之正確性以及廣義性。

本研究於混凝土及岩石材料中，提出軟化模型(Softening model)與動態帽蓋模型(Kinematic cap model)之理論，解決了先前Darwin 和 Pecknold與Elwi和Murray模型中軟化段下降過快，以及無法探討應力路徑有變動之問題。而金屬材料中以硬化模型(Hardening model)之理論，定義出金屬材料通過降伏點後塑性硬化之程度，且將此金屬硬化模型結合循環加卸載(Cyclic loading)，可模擬塑性力學中定義之動態硬化(Kinematic hardening)、等向硬化(Isotropic hardening)以及獨立硬化(Independent hardening)等現象，且包辛格效應(Bauschinger effect)將透過硬化模型於硬化過程中是否有形變產生來定義。

本研究以不同時刻下之應力狀態於材料破壞模型上定義當前時刻之極限強度參數(Ultimate strength parameters)，藉由此極限強度參數調整單軸應力-應變模型來預測多軸情況下真實之材料參數如：材料勁度模數(Stiffness modulus)與泊松比(Poisson’s ratio)。本研究所開發之模型維持一貫之數值計算流程，只需修改對應之材料破壞模型以及描述材料單軸行為之單軸應力-應變模型即可，混凝土材料使用Menetrey和Willam所提出之三參數破壞準則、岩石材料使用Drucker-Prager破壞準則、金屬材料則使用von-Mises破壞準則。
	摘要(英)	This research presents a three-dimensional constitutive model of material based on the concept of equivalent uniaxial strain in order to decouple Poisson’s effect in multiaxial loading condition. The equivalent uniaxial strain is a fictitious material index which is invented to compute the parameters such as material stiffness modulus and Poisson’s ratio. The characteristics of uniaxial stress-strain model which defined by the ultimate strength parameters are obtain from material failure surface and the ultimate strength parameters varies with current stress or strain state. 

This research contains not only concrete material but also rock material and metal material, exerted by monotonic loading, proportional loading non-proportional loading and cyclic loading. A hypothesis of kinematic cap model is proposed to reflect the influence of the non-proportional loading path. Further, a hypothesis of softening model is applied on concrete and rock material not only to simulate post-peak branch behavior but to reflect the transition between brittle softening and ductile softening under different confining pressure.

In concrete material established closed Menetrey-Willam (CMW) failure model which combined with Menetrey-Willam meridian and the cap model in concrete material and replaced Menetrey-Willam meridian with Drucker-Prager criterion in rock material. Saenz stress-strain model is applied and adjusted by the ultimate strength parameters from material failure model to reflect the latest stress or strain condition in both concrete and rock material. von-Mises criterion is applied to build material failure model for metal material as well. Correlation studies with available experimental tests are presented to valid the performance of proposed three d constitutive of materials.
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