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USE OF TEMPERATURE TO ACCELERATE CYCLIC RESIDUAL STRAIN OF A POLYPROPYLENE GEOGRID
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Abstract

Presently, geosynthetic-reinforced soil (GRS) structures are widely used in geotechnical engineering works, due to their
high performance and cost-effectiveness. However, when compared with other types of reinforcing materials such as metal
strips, polymer geogrids are more deformable, especially when subjected to cyclic loadings. Generally, the geogrid’s tensile
strain consists of the part that is recoverable upon unloading and the part that is irreversible even after a full unloading.
The latter part is known as the residual strain. This research aims to investigate the use of temperature to accelerate cyclic
residual strain of a polypropylene (PP) geogrid. A tensile loading test series was performed with different loading and

temperature histories as follows: i) Monotonic loading (ML) under different but constant temperature (CT) (ML-CT) at 30 °C;

ii) Cyclic loading (CL) test with stepped increased temperature (SIT) (CL-SIT) from 30 —>35—>40—>45—>50 °C ;and iii) Cyclic
loading test (CL-CT). From the results, it is found that the cyclic residual strain from CL-SIT test can be used to predict the
cyclic residual strain of the tested PP geogrid.

Keywords: Tensile testing, Residual strain, Cyclic, Geogrid, Temperature
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Fibre material Polypropylene
Abbreviated name PP
Standard colour White
Specimen condition Virgin
Aperture size (MD/TD) (mm) 35/ 35
Max tensile strength (MD/TD) >40/ > 40
(kN/m)

Yield point elongation (MD) (%) <8

Long term design strength (MD) -
(kN/m)
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Load rate (kN/m/min) Ne, success
(Hf ) " DA = DA = DA = 10%V,* DA = 20%V,*
°oe 109%V* 209V 30°C  35°C 40°C 45°C 50°C 30°C 35° 40°C 45°C 50°C
001 36 + 5568 +11.136 37 40 40 38 25 36 37 38 36 33
002 80 + 12,373 + 24,747 80 81 85 82 72 82 82 84 80 72
0.03 120  +18.560 +37.120 111 117 114 115 143 117 116 116 115 136
* 178U Ve = 1600 N = 46.4 kN/m, DA = 10%V,* = 4.64 kN/m, DA = 20%V,* = 9.28 kN/m
97 & S8R5 shift factor Tlluusazn1sVaaeU
DA f Vertical shift, AE (%) Horizontal shift factor
Vi)  (H2)  30-35°C 35-40°C 40-45°C 45-50°C 30-35°C 35-40°C 40-45°C  45-50°C
0.01 0.151 0.228 0.261 0.304 0.556 1.113 2.225 4.450
10 0.02 0.123 0.221 0.228 0.382 0.581 1.162 2.323 4.647
0.03 0.176 0.259 0.307 0.346 0.598 1.196 2393 4785
0.01 0.094 0.271 0.384 0.478 0.556 1.113 2.225 4.450
20 0.02 0.310 0.351 0.356 0.419 0.581 1.162 2323 4.647
0.03 0.235 0.396 0.712 1.232 0.598 1.196 2.393 4.785
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0.03 2189 0376 2233 0.336
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