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Evaluation of the Resilient and Permanent Behaviors of Cohesive Soils

AR Y. HagT

Myung Sagong - Dae-hyeon Kim - Chan-Yong Choi

Abstract Resilient modulus has been used for characterizing the stress-strain behavior of subgrade soils subjected to
traffic loadings. With the recent release of the M-E Design Guide, higchway agencies are further encouraged to
implement the resilient modulus test to improve subgrade design. The subgrade design for the trackbed, however, is
primarily relying on the static test results such as Ks; and deformation modulus, Ev. Therefore applicability of the
resilient modulus for the design of trackbed needs to be evaluated. In this study, physical property tests, unconfined
compressive tests and resilient modulus tests were conducted to assess the resilient and permanent strain behavior of
14 cohesive subgrade soils. A predictive model for estimating the resilient modulus is proposed based on the results
of unconfined compressive tests and tangent elastic modulus, unconfined compressive strength, failure strain, secant
modulus at peak, and yield strain. The predicted resilient moduli using the predictive models compare satisfactorily
with measured ones. Although the permanent strain occurs during the resilient modulus test, the permanent behavior
of subgrade soils is currently not taken into consideration.

Keywords . Resilient Modulus, Traffic Load, Permanent Deformation, Subgrade Soils
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Table 2. Unconfined compressive test data used for development of equation (7)
Secant
Sample Peak stress Strain at Initial Elastic | modulus at | Yield stress Yield Stress at 1% | Measured
(kPa) Peak Stress | modulus (kPa) | peak stress (kPa) Strain Strain (kPa) Mr (kPa)
(kPa)
1 Dry 458 2.4% 26400 182031 342 1.2% 306 94055
1 OMC 95 4.5% 2286 15762 80 3.3% 22 22940
2 Dry 119 0.8% 30497 210277 90 0.4% 115 109403
2 OoMC 131 1.7% 14017 96650 95 0.8% 111 76562
2 Wet 65 6.7% 1197 8253 45 3.8% 13 27371
3 Dry 128 0.7% 27889 192296 105 0.5% 104 115215
3 OMC 101 2.9% 6139 42327 54 1.0% 56 66405
3 Wet 132 13.1% 1155 7967 90 8.5% 12 17961
4 Dry 116 0.8% 21693 149573 99 0.5% 93 84657
4 OMC 107 1.6% 13029 89834 77 0.7% 95 64190
4 Wet 49 6.4% 829 5714 39 4.3% 12 13761
5 Dry 568 3.7% 25224 173918 390 2.4% 103 114574
5 OMC 480 4.1% 23583 162601 280 1.3% 227 86787
5 Wet 164 12.7% 1852 12771 127 6.5% 29 84560
6 Dry 429 1.5% 38968 268686 381 1.2% 306 92696
6 OMC 404 3.2% 21863 150746 283 1.4% 217 121097
6 Wet 180 12.0% 1887 13013 161 10.4% 14 16753
7 Dry 332 1.8% 24590 169549 260 1.2% 208 99557
7 OMC 369 4.1% 16554 114141 231 1.9% 90 129716
7 Wet 203 10.3% 2542 17530 176 8.1% 20 11260
8 Dry 437 1.6% 47599 328198 359 1.2% 289 78865
8 oMC 511 52% 18125 124972 291 1.8% 149 73756
8 Wet 191 12.2% 1784 12300 163 9.2% 17 11839
9 Dry 492 1.2% 67322 464185 456 1.1% 420 172699
9 OoMC 556 4.8% 26480 182582 358 1.7% 189 157868
9 Wet 42 9.7% 490 3381 39 7.0% 11 12990
10 Dry 620 1.3% 80398 554346 529 1.0% 521 166921
10 OMC 416 4.5% 13250 91356 307 2.6% 105 99902
10 Wet 125 12.8% 1142 7876 125 12.8% 9 16385
11 Dry 727 2.8% 53122 366273 437 1.3% 307 94634
11 OMC 406 6.8% 10340 71293 260 2.7% 84 93000
11 Wet 100 13.4% 973 6708 66 6.0% 18 13969
12 Dry 312 1.6% 42081 290146 233 0.8% 274 86787
12 OMC 173 4.9% 9649 66532 94 1.3% 72 98750
12 Wet 67 8.8% 1443 9948 51 4.9% 15 20091
13 Dry 227 1.1% 27614 190399 194 0.8% 223 77748
13 OMC 158 5.6% 3819 26333 118 2.8% 53 64875
13 Wet 34 15.2% 293 2022 27 8.9% 5 14100
14  Dry 213 1.2% 25429 175332 174 0.8% 203 116167
14 OMC 188 4.6% 7945 54781 105 1.7% 58 70350
14 Wet 62 9.7% 730 5036 50 6.4% 11 15501
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