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ABSTR/XCT: The application of a compaction pressure to an unsaturated soil results 
in the development of shearing stresses at the points of contact between soil particles 
until the contacts fail. The particles then slide over one another with an increase in 
density. The compaction characteristics of soil are thus controlled by the shearing 
resistance of these contacts. The shearing strength is a function of the effective nor­
mal stress. When the compaction pressure is applied to a dry soil, the effective 
stress is approximately equal to the total stress, because the ^-coefficient is small. 
The addition of water increases the degree of saturation and increases the pore pres­
sures, thus weakening the soil. Hence, the soil deforms more under stress, and higher 
densities result. The density must increase during compaction until the total stress, 
the pore-air pressure, and the pore-water pressure combine to give the required 
effective stresses. The theory is qualitative because little is known of the dynamic 
stress-strain properties of unsaturated soils.

REFERENCE: “Effective Stress Theory of Soil Compaction,” by Roy E. Olson, Journal 
of the Soil Mechanics and Foundations Division, ASCE, Vol. 89, No. SM2, Proc. Paper 
3457, March, 1963, pp. 27-45.
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ABSTRACT: Pile load tests on instrumented piles reveal that load transfer to sur­
rounding soil is a significant factor in the capacity of point bearing piles. The piles 
tested were 14BP89 and 14BP117 steel H-piles driven approximately 40 ft through 
sand and gravel. The piles were point bearing in shale. Such piles are relatively 
short and stiff, but the tests revealed that they were of sufficient flexibility to transfer 
approximately one-third of the applied load to the surrounding soil. A theoretical 
calculation of load transfer is presented and is in good agreement with the observed 
results. The mechanism of pile failure, and significance of load transfer in the failure 
mechanism, is described and examined in terms of significance in design.

REFERENCE: “Load Transfer in End-Bearing Steel H-Piles,” by E. D’Appolonia and 
J. P. Romualdi, Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 
89, No. SM2, Proc. Paper 3450, March, 1963, pp. 1-25.
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.ABSTRACT: An approximate theory is formulated to calculate the critical tensile 
strains in an earth dam that result from differential settlements along the axis of the 
dam. Laboratory apparatus and procedures are developed to estimate the limiting 
tensile strain at which compacted clay will crack. Comparisons between predicted 
and observed behavior of five dams indicate that the theory and laboratory tests can 
be used to predict cracking potential with an accuracy that is satisfactory for practical 
purposes. The ratio of tensile strain at cracking to compressive strain at failure is a 
small fraction (approximately 0.01 to 0.1) that shows no evidence of any consistent 
pattern. Accordingly, it is hazardous to assess the flexibility of compacted earth 
dams on the basis of stress-strain relations obtained from compression tests. The 
effects of molding water content and compactive effort on the flexibility of clay was 
investigated. No consistent relationship between flexibility and plasticity character­
istics of the clay was found.

REFERENCE: “Flexibility of Clay and Cracking of Earth Dams,” by G. A. Leonards 
and J. Narain, Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 89, 
No. SM2, Proc. Paper 3460, March, 1963, pp. 47-98.


