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DETERMINATION OF MATERIAL CONSTANTS
OF SOILS BY MEASUREMENT

Sdandor Nagy

University of Agricultural Sciences,
Agricultural Engineering Faculty, Godollo

Improving the facilities available at the Laboratories of the Depart-
ment of Mechanics of the University of Agricultural Sciences, creeping
and relaxation measurements were performed on two types of soil
provided by the Department of Soil Science of the Agricultural Faculty
of the University. The characterisation of the soils — as given by the
same Department — is presented in Appendices I and II.

In the first series of experiments the dependence of the three material
constants E, 1, ¢ occuring in the differential equation of the Poynting—
Thomson body in case of uniaxial stress on the rate of increasing of -
load was investigated. Performing and evaluating the series of creeping
tests the trend of this dependence could be successfully determined —
the results- are presented in Table 1. The data figuring in the Table are

the rate of increasing of load 5, the moisture content of the soil in weight
/o, the length of the specimen before the experiment I, and its cross-
-section at the same time Lo. The value of average error H was abtained
by summing the differences of the corresponding measured and calculated
values and dividing by the number of measurements, while the corrected
variance K was determined by summing the squared differences of the
measured and calculated values and dividing by the number of measure-
ments minus one. The total length of measurement period T and the
values of rupture force F read at the rupture of the specimens after the
experiment are also indicated. On the basis of the registered values of
material constants it can be concluded unambigously that the values of
the creeping and relaxation coefficients (1 and ¢ resp. are increasing

with the enhancement of 3, while the values of the elastic modulus E
scatter around a relatively constant value. It should be noted here that
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Fig. 1. Granularity of investigated soils: a — brown earth from Godollo, b — brown
earth from Paszto

on the strength of the results of testing measurements in course of the
experiments the actual level of stress was 25 kp/cm?.

In the second series of experiments in addition to the rate of in-
creasing of load also the moisture content of the specimens was varied.
The values of material constants obtained by performing and evaluating
the experiments are contained in Tables 2, 3, and 4. The values of Tables
2 and 3 are results of creeping experiments whereas those in Table 4
refer to relaxation experiments. What might strike the reader is the
great value of the elastic modulus E in the 1st measurement of Table 4.
It has the reason that the pressing force applied at preparing the specimen
was 50 kp — it had a value of 10 kp at the first series of experiments,
15 kp at the second. This calls attention to the necessity of a subsequent
investigation of the effect of the pressing force applied at preparing the
specimen — that influences the compactness of the soil — on the values
of material constants. Apart from this single result the values obtained
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from creeping and relaxation tests proved to be in a good ggreement.
This supports the appropriateness of the Poynting—Thomson model for
describing the mechanical behaviour of soils. The average error (only
for the period of increasing load of the relaxation experiments) and the
corrected variance (only for the relaxation period of the relaxation
experiments) were calculated by a computer here too, just like for the
first series of experiments. However, I should like to call attention to
the fact that due to the diversity of the length of time and the number
of measurements only a relative comparison of these values of the two
series of experiments can be made. Unlike Table 1, Tables 2, 3, and 4
contain the ratio of the length ! and diameter d of the specimens before
the measurement, the level of load ¢ and the value of deformation at
the moment when increasing of the load stops ¢, Processing of the values
of material constants listed in the Tables, that is to say, determination
of the functional dependence of material constants on the rate of
increasing load and the moisture content of soil is still in progress due
to the difficulties being raised up at fitting a function of two variables.

S. Nagy
OKRESLENIE STALYCH MATERIALOWYCH GLEBY

Streszczenie

Autor przeprowadzil badania stalych reologicznych gleby przy roéznych wil-
gotno$ciach i predkosciach naprezenia. W pierwszym cyklu badan zmieniano pred-
ko$¢é obcigzenia i stwierdzono wzgledng stalo$¢ modulu sprezysto$ci oraz podobng
tendencje zmian wspélczynnikéw pelzania i relaksacji. Nastepnie zmieniono wil-
gotnoé¢ probki. Wyniki potwierdzajg przydatnos¢ modelu Poyntinga-Thomsona do
opisu mechanicznego zachowania si¢ gleby.

C. Haov
ONIPEIEJEHUE MATEPUAJBHBIX KOHCTAHT IIO4YBEI

Pe3zdwomMme

ABTOPOM IPOBOAMJINCH MCCJEAOBAaHUA PEOJIOTMYECKMX KOHCTAHT IIOYBbI A pa3-
JVYHBIX YBJIAaxKHEHU M CKOPOCTEe! HalpAXKeHUd.

B nepBoM LMKJEe MCCIEROBaHMI M3MEHAJNM CKOPOCTh HAarpy3ky, npuyeMm ycTa-
HOBMJIM OTHOCUTEJIBHYIO CTabMIBLHOCTHL MOAYJA JMACTUYHOCTM U TNMOAOOHYIO TEHIEHLMIO
U3MEeHeHUt Ko3(PULEHTOB MOJ3YYecTH M pejlakcauuu. 3aTeM M3MEHAJNM BJIAXKHOCTL
oGpasua. IlosnyyeHHble pe3yJbTaThl NMOATBEPAMIM NPUTOAHOCTL Moneny IlonHTMHTa-
-ToMmcoHa AAS OMMUCAHMA MEXaHMYECKOro IOBEIEHUA IIOYBBI.
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