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Saline soils are one of the types of problematic soils which are very vulnerable
to dissolution and swelling phenomena. This type of soil has been observed in
many parts of Iran and has been used as road subgrade. To enhance the
resistance properties of salt beds, various methods are usually used, including
chemical stabilization, and the geotechnical properties of stabilized salt beds
are evaluated with field and laboratory tests. However, estimation of some
main parameters.s required for road design, such as modulus of resilience, is
dependent on the use of three-dimensional cyclic tests, which requires
spending considerable time and cost. This article’s aim is to investigate the
traffic loads effect on saline soil subgrade stabilized with cement and
carbonated waste, by modeling the modulus of resilience parameter via finite
elements method. The natural saline soil of this research was stabilized with
different percentages of type 2 Portland cement and a type of carbonated waste,
without treatment or treated with two different stabilization methods. Then,
several resistance tests such as direct shear test, unconfined uniaxial
compressive strength and California bearing ratio (CBR) were done on the
samples. The obtained shear strength parameters were used in the modeling of
the modulus of resilience. Considering the inherence of traffic loading and the
type of test, after examining various soil constitutive models, the small strain
hardening soil constitutive model was chosen for this analysis. After
performing the modeling steps, including determining the model parameters,
developing and running the model, analysis of the results showed that modulus
of resilience has exponential relationship with the sum of the main axial and
confining stresses. The model coefficients’ relationship was determined and
shown using multiple regression analyses. Also, the correlation between
modulus of resilience and California bearing ration (CBR) are presented.
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I- Resilient modulus

2. Repeated load triaxial tests

3. California bearing ratio

4- Unconfined compressive strength
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Saline Soil 22.7 23.5 18000 18000 54000 51923.08 0.0001 0.5 0.3 0.614094
1D-W3 14.45 41.06 24390 24390 73170  70355.77 0.0001 0.5 0.3 0.750465
1D-W5 18.6 4321 46750 46750 140250  134855.8 0.0001 0.5 0.3 0.681041
1D-W7 28.56 36.6 81300 81300 243900 234519.2 0.0001 0.5 0.3 0.521921
1D-C3 17.11 45.93 27820 27820 83460 80250 0.0001 0.5 0.3 0.705793
1D-C5 28.87 33.42 48630 48630 145890  140278.8 0.0001 0.5 0.3 0.517176
1D-C7 30.12 37.96 84990 84990 254970  245163.5 0.0001 0.5 0.3 0.498187

28D-W3-CT2 21.43 33.99 40810 40810 122430 117721.2 0.0001 0.5 0.3 0.634636
28D-W5-CT2 28.99 36.54 81490 81490 244470  235067.3 0.0001 0.5 0.3 0.515343
28D-W7-CT2 30.12 44.42 140200 140200 420600  404423.1 0.0001 0.5 0.3 0.498187
28D-C3-CTl1 4433 24.87 51730 51730 155190  149221.2 0.0001 0.5 0.3 0.317
28D-C5-CTl1 49.28 41.58 90900 90900 272700  262211.5 0.0001 0.5 0.3 0.29
28D-C7-CTl1 51.76 61.4 159000 159000 477000  458653.8 0.0001 0.5 0.3 0.277
1D-C2W5 21.14 69.92 125600 125600 376800  362307.7 0.0001 0.5 0.3 0.639352
28D-C2W5-CT1 44.37 9.74 238900 238900 716700  689134.6 0.0001 0.5 0.3 0.317
28D-C2W5-CT2 33.95 78.06 256800 256800 770400  740769.2 0.0001 0.5 0.3 0.441531
1D-C2W7 26.75 37.57 98130 98130 294390  283067.3 0.0001 0.5 0.3 0.549902
28D-C2W7-CT1 38.73 5.73 205043 205043 615129  591470.2 0.0001 0.5 0.3 0.374349
28D-C2W7-CT2 39.03 41.54 243400 243400 730200 7021154 0.0001 0.5 0.3 0.370273
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Saline Soil-opt 22.7 23.5 16830 16020 67850 38480 0.000101 0.5 0.3 0.614094
1D-W3-opt 14.45 41.06 32990 21870 85990 58110  0.000105 0.5 0.3 0.750465
1D-W5-opt 18.6 43.21 66920 39733 198000 100800 0.0001 0.5 0.3 0.681041
1D-W7-opt 28.56 36.6 74480 60180 329000 171000  0.000101 0.5 0.3 0.521921
1D-C3-opt 17.11 45.93 31280 20100 109200 71060  0.000101 0.5 0.3 0.705793
1D-C5-opt 28.87 33.42 47500 35070 199400 100600  0.000101 0.5 0.3 0.517176
1D-C7-opt 30.12 37.96 120200 80370 290000 202400  0.000105 0.5 0.3 0.498187

28D-W3-CT2-opt 21.43 33.99 25770 25360 179300 70100  0.000101 0.5 0.3 0.634636
28D-W5-CT2-opt 28.99 36.54 81430 60180 329000 161100  0.000101 0.5 0.3 0.515343
28D-W7-CT2-opt 30.12 44.42 199300 121000 459600 331200 0.0001 0.5 0.3 0.498187
28D-C3-CT1-opt 44.33 24.87 48760 40300 217100 91460 0.0001 0.5 0.3 0.317
28D-C5-CT1-opt 49.28 41.58 85560 70610 347600 202200 0.000101 0.5 0.3 0.29
28D-C7-CT1-opt 51.76 61.4 152400 120500 589600 370800 0.0001 0.5 0.3 0.277
1D-C2W5-opt 21.14 69.92 169900 111500 419500 303100  0.000109 0.5 0.3 0.639352
28D-C2W5-CT1-opt 44.37 9.74 290000 210100 779700 651100  0.000105 0.5 0.3 0.317
28D-C2WS5-CT2-opt 33.95 78.06 350000 231700 849300 690400 0.000109 0.5 0.3 0.441531
1D-C2W7-opt 26.75 37.57 132400 96150 340000 241500  0.000111 0.5 0.3 0.549902
28D-C2W7-CT1-opt 38.73 5.73 187300 180400 558400 510600  0.000101 0.5 0.3 0.374349
28D-C2W7-CT2-opt 39.03 41.54 203900 200000 604800 571500  0.000109 0.5 0.3 0.370273
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