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Aims

The course aims to the basic knowledge of the statics and kinematics of systems of rigid bodies and of frames and trusses.
Topics
Vector and tensor algebra. Euclidean space. Vector spaces. Scalar, vectorial and mixed produci. Tensor spaces. Diadic product. Identity tensor. Nuli tensor. Transpose. Symmetric and skew-symmetric tensor. Axis and axial tensor. Rotations. Rodriguez's formula. Kinematics of deformable and rigid bodies. Deformation. Deformation gradient. Locai analysis of the deformation. Homogeneous deformations. Materia! fiber. Deformation measures: change in length, in angle, in area, in volume. Translation, rotation and pure strain. Polar decomposition. Rigid motions: Poisson's formula. Center of instantaneous rotation. Systems of forces and couples. Porce. Moment of a force. Moment transposition formula. Couple of forces. Couple. System of forces and couples: resultant and moment resultant. Equivalent systems. Nuli systems. Piane systems. Reduction of a force to a given point. Surface loads. Statics of piane rigid bodies systems. Equilibrium principle. Action and reaction principle. Equilibrium configurations. Power of a system of forces and couples. Theorem of virtual power. Piane constraints. Spatial constraints. Reactive forces and couples: forces method (global and locai equilibriums), power method. Kinematics of piane rigid bodies systems. Rigid motions. Kinematical and statica! analysis of piane rigid bodies systems. Kinematical and statical matrix. Classification of structures. Statics of frames and trusses. Frames and trusses. Internai actions. Characteristics of the internai actions. Characteristics diagrams. Balance equations of a beam. Incomplete junctions. Trusses: equilibrium of the nodes and method of the Ritter section.
Exam
written test and orai colloquia.
Textbooks
Notes given by the professor.
L. Corradi Dell'Acqua, "Meccanica delle Strutture", Voi. 1 e 2, McGraw-Hill, 1992.
L. Gambarotta, L. Nunziante, A. Traili, "Scienza delle Costruzioni", McGraw-Hill, 2003.
E. Viola, "Esercizi di Scienza delle Costruzioni", Pitagora.
Tutorial session
