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Fig. 1 Diagrammatic sketch of lateral compression
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Fig. 2 Rectangular contact surface Fig. 3 One quarter of the rectangular domain
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Fig. 12 Determination of small deformation range

Force-displacement relationship under lateral compression
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A new method for simultaneous measurement of elastic
modulus and Poisson’s Ratio by using force-displacement
relationship of a cylinder under lateral compression

ZHANG Yu-ting, DING Rong, ZUO Ze-yu, TANG Li-qun,
LIU Yi-ping. JIANG Zhen-yu, LLIU Ze-jia, ZHOU Li-cheng

(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: Young's modulus and Poisson's ratio are significant mechanical parameters to characterize
the properties of the materials. However, the simultaneous measurement of them is not easy in the
traditional compression experiments as the pressure, the displacements and the lateral deformation are
all needed to be gauged at the same time. In this work, the formula of the displacement-force
relationship under the lateral compression is deduced based on the Hertz contact theory. The
relationship is determined by the geometric parameters of the materials as well as the Young's
modulus and the Poisson’s ratio. Therefore, the Young's modulus and the Poisson’s ratio can be
obtained by nonlinear fitting of the force-displacement relationship measured under lateral
compression. The feasibility of the method is verified by comparing the measurements in the axial and
the lateral compression tests of silica gel materials, which are in good agreement. As for the soft
materials with lower elastic modulus, the load is often smaller in the loading process, so it is rational
to substitute the displacement obtained from the testing machine for the actual displacement of the
specimen, which makes the new method especially suitable for related mechanical properties
measurement of this type of materials.

Keywords: lateral compression; force-displacement relationship; Young's modulus; Poisson's ratio



