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SURASAK CHANPEN : EFFECT OF THINLY-STRATIFILED
SANDSTONE ON TUNNEL ROOF STABILITY. THESIS ADVISOR :

PROF. KITTITEP FUENKAJORN, Ph.D., P.E., 84 PP.

BENDING TEST/ LOADING RATE/ TENSILE STRENGTH/ TENSILE STIFFNESS

The objective of this study is to determine the effect of thinly-stratified
sandstone on the roof stability of tunnels. Three-point bending tests have been
performed on prismatic specimens (50x50x200 mm) prepared from Phu Phan
sandstone. The sandstone beds are artificially made by saw-cutting and by line-
loading to induce tensile fracture. The loading rates are varied to obtain the induced
tensile stresses at the crack initiation point from 0.001 to 1.0 MPa per minute. The
- cohesion and basic friction angle of the smooth surface obtained from the direct shear
testing are 0.13 MPa and 25°, the smooth-slip surface are 0.09 MPa and 24°. The
tensile strengths and elastic moduli measured at the tensile crack initiation point
increase with the loading rate, and are insensitive to the number of rock layers,
particularly when the number of layer is below three. Larger deflections are obtained
for the specimens comprising thinner layers. ~Results from numerical simulations
using UDEC suggest that the specimen tensile strengths and elastic moduli are
independent of the cohesion and friction angle between the rock layers. The joint
shear stiffness (Ks) is however the main factor governing the strength, stiffness and
deflection of the specimens. This holds true for all specimens even with different
numbers of rock layers. The K; effects become insignificant when its values are below
100 MPa/m. When K exceeds 5,000 MPa/m, the strengths of the specimens approach

that of the intact specimen regardless the number of layers. The relationship between
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the rock beam deflection and the induced tensile strain is developed. The induced
tensile stresses and strains are used to develop the strain energy to compare with the
energy strength criterion. The energy strength criterion can be used to assess the
actual stratified roof stability based on an assumption that the induced maximum
strain energy at the crack initiation point is independent of the loading configurations.
Rock bolts may be installed to increase the thickness-to-span length, and hence

increases the stability of the roof beams.
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