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Determination of Elastic Modulus of Intact Rock by Modified Point

Load Testing
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Abstract

A modified point load (MPL) testing technique is proposed to determine the
triaxial compressive strength and elastic modulus of intact rocks. The test apparatus is similar to
that of the point load strength index test, except that the loading peints are cut flat to have a circular
cross-sectional area instead of using a half-spherical shape. The loading points (platens) are made
of hard steel and have diameters (d) varying from 5, 10, 15, 20, 25, {o 30 mm, This results in a new
loading and boundary conditions on the rock specimens particularly near the loading point. The
rock specimens tested are marble, basalt, sandstone and granite. They are prepared to have nominal
diameters (D) from 38 wmun to 100 mm, with thickness from 18 mm to 63 mm. Testing on these
circular disk specitnens is a precursory step to the application on irregular shaped specimens. The
load is applied along the specimen axis while monitoring the increases of the load and vertical
displacement. A decrease of the monitored load-displacement gradient suggests that a compressive
shear failure has been induced undemeath the loading point. This failure occurs prior to the
splitting tensile failure induced in the mid-thickness of the specimen. The maximum shear stress
and its corresponding normal stress on the incipient failure cone underneath the loading point are
correlated to the applied load by conducting a series of finite element analyses. The shear and
normal siress distributions near the loading point are computed for a variety of D/d and t/d ratios.
The numerical results indicate that the shear and normal stresses at failure for each rock type
increase with the D/d ratio. Results from testing under various loading platen diameters while
maintaining a constant specimen diemeter reveal different sets of the shear and normal stresses at
failure, i.e. triaxial compressive strengths, The failure envelope obtained from the MPL tests is
plotted in form of octahedral shear stress vs. mean stress, and compared with those from the
conventional uniaxial and friaxial compressive strength tests. The triaxial compressive strengths
predicted from the MPL test tend to be greater than those from the conventional testing. The
discrepancy is probably due to the scale effect and the intrinsic variability of the rocks. By
monitoring the load-displacement relation under cyclic loading, the elastic modulus of the rock
specimens can also be estimated from the unloading curves. The elastic values predicted from the
MPL testing are in the range of those obtained from the standard testing. Some discrepancies

remain probably due to the effects of specimen size and stress gradient.



