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Size Effect on Uniaxial Compressive Strength of Red Bed Soft Rock

LV Longdong' °? SONG Li' *® LIAO Hong-ian® LI Hang-zhou’
(1. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China; 2. State Key
Laboratory of Geomechanics and Geotechnical Engineering Chinese Academy of Sciences Wuhan 430071
China; 3. Department of Civil Engineering Xi‘an Jiaotong University Xi‘an 710049 China)

Abstract: The size effect of red bed soft rock’s uniaxial compressive strength was researched in this paper. The testing
samples are taken from Humaling Tunnel of the Xiaguan — Guangyuan Section of Lanzhou-Chongqing Railway Dingxi
city Gansu Province China. The samples are of cylindrical shape with different ratios of height to diameter( diameter
50mm height 20400 mm) . Results show that the red bed soft rock has obvious size effect. The dimensionless size
effect coefficient is defined as the ratio of uniaxial compressive strength of nonstandard sample to that of standard sam—
ple. Fitting of test data shows that size effect coefficient is linearly related with height to diameter ratio and average
elastic modulus. A mathematical model is established to illustrate this linear function. When the height to diameter ra—
tio is smaller than 2.0 the size effect coefficient decreases and then increases with the increase of the ratio. The height
to diameter ratio corresponding to minimum coefficient is obtained. Moreover stress analysis is conducted to research

the destruction patterns of red bed soft rock and the causes of size effect coefficient variation are given.

Key words: red bed soft rock; size effect; fitting result; elastic modulus; ratio of height to diameter

R R R R
( 7 )

which greatly deteriorate its engineering properties. Latest research indicates that the increase of suction and inho—
mogeneous distribution mainly lead to the shrinking and cracking of expansive soil. However few experiments
about the expansive soil shrinking consider the effect of boundary condition on the shrinking process. In this re—
search pure montmorillonite is taken as test material and its shrinking process in the presence of glass and vaseline
friction boundaries are tested at different temperatures. The computer image processing technique is employed to
quantify the geometric structure and morphologic characteristics of cracks. A conceptual model of shrinking and
cracking of clay is established. Test results indicate that during the process of saturation — dehydration cracks of
specimens with vaseline-surface occur late and the critical water content of cracking is obviously lower than that of
glass-surface specimens. At temperatures of 20°C  30°C and 40°C  the final amount of cracks of vaseline-surface
specimen is smaller than that of glass—surface specimen by 70.3% 79.6% and 77.6% respectively. Additional—
ly in the presence of the same boundary friction the pore water evaporation accelerates and the final amount of

cracks increases with the increasing of temperature.

Key words: montmorillonite; shrinkage; crack; boundary friction effect; temperature effeect



