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摘要：本文利用人工爆破方法产生的震动研究土石坝剪切波速的估计方法，并验证其试用性。人工爆炸试验地点选在韩国Seongdeok坝进行并进行监测，这是韩国现存大坝的第一次人工爆破试验。该实验利用不同的炸药量和埋孔深度设计四种不同的爆破来诱导震动。试验期间，要测量爆炸点附近岩石露头和坝顶的加速时间历史。通过对记录的加速度时程进行分析计算目标坝的基础频率。改变填土区的剪切模量，利用岩石露头测量的加速度时程作为输入的地面动量来进行数值分析。随后通过数值分析计算的基础频率与测量记录的频率比较，估计出与剪切模量非常相关的剪切波速和深度。实验分析发现，不同爆破类型对目标坝材料的剪切波速估计可以忽略，剪切波速可以进行固定估计。通过将估计的剪切波速进一步与先前研究的经验方程进行比较，验证了此方法的适用性。研究结果表明，在中小型土石坝中，当不能获得地震记录时，填土材料的剪切波速可以通过坝址附近获得的爆破震动记录做出合理的估计。
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Abstract： The objective of this study is to estimate the shear wave velocity of earth dam materials using the vibration generated from artificial blasting events, and to verify its applicability. In this study, near-field artificial blast testing and monitoring were carried out at the Seongdeok dam, Korea, as the first blasting tests to be carried out on an existing dam in Korea. Vibrations were induced by four different types of blasting, using various explosive charge weights and depths of blasting bore-holes. During the tests, acceleration time histories were measured at the rock outcrop adjacent to the point of the explosion, and at the crest of the dam. The fundamental frequency of the target dam was computed from the frequency analysis of measured acceleration histories. Numerical analyses were carried out, varying the shear modulus of the earth fill zone and using the acceleration histories measured at the rock outcrop as input ground motions. From a comparison between the fundamental frequencies calculated by numerical analyses and those of measured records, the shear wave velocities with depth, which are closely related to shear moduli, could be estimated. It is found that the effect of different blasting types on shear wave velocity estimation for the target dam materials is negligible, and that shear wave velocity can be consistently evaluated. Furthermore, by comparing the evaluated shear wave velocity with empirical formulae from previous research, the applicability of the method was verified. Therefore, in cases of mid-to-small earth dams, where the earthquake record is not available, the shear wave velocity of earth fill materials can be reasonably evaluated using blasting vibration records obtained at the site adjacent to the dam.
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摘要：本文为了研究考虑多层结构大坝渗透性高度振荡问题的存在，讨论了一个层状多孔大坝的自由边界模型的同质化问题。目前，有很多文献对其进行了研究，本文采用周期性展开法提供了新的研究结果。随后通过几个实例证明了该研究成果的可靠性。最后基于特殊性、二元性和有限元方法的结合，利用了适当的数值方法说明了数值方法的可行性。
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Abstract：In this paper we address the homogenization of a free boundary model for a stratified porous dam problem. The motivation of the problem lies in the presence of a highly oscillating permeability to take into account the multilayer structure. Although several papers in the literature have partially studied this problem, we provide new additional results by using the periodic unfolding method. Furthermore, by using appropriate numerical techniques based on the combination of characteristics, duality and finite elements methods, several examples illustrate the here stated theoretical results and show the performance of the numerical methods.
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摘要：尾矿坝是一种在矿山开采期内和废弃后仍能为尾矿料提供充足安全余度的土工结构。这种结构的设计不仅对采矿作业的成功至关重要，更重要的是对周围环境如淡水资源、野生动物和社区发展的安全也有重要影响。本文通过一个储水尾矿坝的实际案例研究，提出了一种尾矿坝岩土设计的可靠度方法。随后利用水力学模型和弹塑性有限差分模型进行稳定性分析。并对坝芯材料的凝聚力、内摩擦角和渗透系数等三个随机参数进行可靠度分析。分析结果以产生的安全因子的概率分布函数形式来表示，将其列于安全生成因子的概率分布函数的形式。通过对生成的可靠度指标与目标可靠度指标进行比较，来辅助评估大坝的岩土工程设计。
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Abstract：Mine tailings dams are geotechnical structures that are designed to provide adequate and safe storage of tailings materials both during and after the end of mine life. The design of such structures is thus of utmost importance not only to the success of the mining operation, but more importantly to the safety of the surrounding environment such as freshwater resources, wildlife and community developments. This paper presents a reliability-based approach for the geotechnical design of mine tailings dams through a real life case study of a water retention tailings dam. The stability analysis is conducted with a hydromechanical, elasto-plastic finite difference model. The reliability analysis is carried out for three stochastic parameters namely the cohesion and friction angle of the dam core material as well as its hydraulic conductivity. The results are presented in the form of probability distribution functions of the generated factor of safety. The generated reliability indices are compared to target reliability indices to help evaluate the geotechnical design of the dam.
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