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Calculation of Damping Ratio Using Non—Linear Soil Models and Comparison
between Measured and Predicted Data
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ABSTRACT

Several theoretical soil nonlinear models to predict damping ratio, which is one of the typical dynamic properties of soils,
it is impractical to predict damping ratio. The resonant column and torsional shear test(RC—TS) is used to represent the
dynamic behavior of soils from intermediate to medium shear strains. A limitation of RC—TS is measure precise shear strain
in large strains and the modified equivalent radius(Reg) was obtained using both modified hyperbolic model and Ramberg—
Osgood model. Bonneville clays were tested using RC—TS test to obtain rotation and torque. The measured rotation and
torque were then compared with calculated rotation and torque using curve—fitting method. Then, the nonlinear soil model
parameters were obtained and the equivalent radius was calculated using the model parameters.
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Site No.| County Address
i Utah Geneva Rd, Bridge over Provo River, Provo,
ut
Cache 2835 S 1000 W Nibley, UT
3 Cache USU Drainage Farm Site Logan, UT
4 Salt Lake BYU Research Site North West of Salt Lake
City International Airport, Salt Lake City, UT
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ID No, (m) 25 etA Xl o (%) (t/m) (%)
ENE | < 002 mm
PRV37 1 1.3 CL 43 20 99.46 16.81 30.61 113.86 0,981 85,77
PRV67 1 20.4 CL 33 11 85,84 8.42 22.40 12313 0.661 89.83
PRVO3 1 28.3 ML 4 10 97.60 16.10 41,64 115,09 1.052 99,85
NBL24 2 73 CH 63 34 99.32 24,038 53.83 106,53 1,483 99.78
LGN14 3 43 CH 65 34 98.82 19.92 60.90 101.80 1744 91.54
SLC14 4 43 CL 42 17 98,98 9.06 41.07 14,57 1.043 99.91
SLC35 4 10,7 ML 27 2 89.94 7.00 22.26 11715 0.735 76.48
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¥ 3. 3TIF HIFHE AIEVIE 0|8st HESM Zot
o ot Girax MM Dl 2 MM ol Ramberg—Osgood Model
853 Tedl (kPa (kpa) v(%) |Chi—square| V(%) a Chi—square| V(%) a b Chi—square
85,49 4 72E+04 | 00682 | 3.755e—5 0.0686 11247 1.125e-5 0.0817 2.5892 31565 | 2.294e-5
PRV37| RC* 170,99 | 6.78E4+04 | 0.1003 1.391e-5 0.0711 1.2718 1.746e—7 0,0845 1.8386 2.9475 1.594e—7
34198 | 1.07E+05 | 012024 | 4.311e-5 0.0975 12199 3.707e—8 0.0751 1.5531 26576 | 9.285e—7
14272 | 6.51E+04 | 0.0826 | 2.358¢e—5 | 0.0646 0.8156 1.140e—-4 0.0911 2.990 2.998 1.115e—4
RC 28544 | 113E+05 | 0.09883 | 2.827e-3 0.0884 0.8848 | 1703e—4 0.0943 1,56387 29293 | 4.38%e—4
PRVE7 570,88 | 1.97E4+05 | 01002 | 2.218e—4 0.0991 09804 | 1.359e—4 0.0881 3.5389 3.0348 | 7.820e—4
14272 | 7.55E+04 | 00787 | 1507e-5 0.0813 0.9247 | 4777e—6 0.0672 1.8889 2.3368 213e-5
TS* 28544 | 1.29E4+05 | 0.0890 | 3.909e—4 | 0.0837 09332 | 1.048e—5 0.0810 12712 27652 | 3.230e—4
570,88 | 2.16E+05 0,901 1.390e-3 0,0903 09822 | 1.463e—4 0.1260 43452 2.4520 | 3.903e—4
193.05 | 5.47E+04 | 01468 | 4.158e—4 0.1405 0.9461 1.977e—4 0.1206 3.3366 3.0810 | 1.245e—4
RC 386,10 |8.28E+04| 0.1626 1.117e-3 0.1589 09612 | 9.534e—4 0.1164 1.0101 3.0471 3.234e-5
PRVG3 772,21 1.63E+05 | 01496 | 6,555e—-3 0.1575 1.0676 | 3.758e-3 0.0725 0.8989 3.9020 | 1.383e—-3
193.05 |5 70E+04 | 0.1447 1.274e—4 0,1397 0,9245 3.171e—6 0.0917 1.7197 27414 5.821e—5
TS 386,10 |8.38E+04| 0.1621 1.251e—4 0.1618 09957 | 1.455e—4 0.130 1.2465 2.6823 | 1.884e—4
772,21 1.62E+05 | 01750 1.910e—4 0.1665 1.0905 | 6.015e—5 0.0520 0.4246 2.6025 | 7.282e—5
51,02 2.39E+04 | 01233 2.251e—5 0,105 0.8179 1.334e—6 0.0860 1.9180 2.2430 1.188e—7
RC 102,04 | 2.88E+04 | 02041 1.432e—-4 0.2338 0.6307 | 2.804e—5 0.1652 1.1277 1.8279 2.231e—5
NBL2A 204,08 | 3.86E+04 | 01907 | 4.766e—4 0.1784 0,9231 2.215e—4 0.0983 1.3168 2.9929 | 4.862e—5
51,02 2.29E+04 | 01454 | 4.439%e—-7 0.1903 0.8268 | 1334e—7 0.1387 1.1602 1.9624 1.534e—7
TS 102.04 | 2.83E+04 | 0.1607 1.627e—7 0.3564 07183 | 6.790e—8 0.1667 0.5338 1.6435 | 4.149e-8
20408 | 359E+05| 01736 | 1.1207e-5 0.1708 09196 | 7.085e—5 | 0.0089 1.1244 24910 | 2.154e—6
4275 9.10E+03 | 0.1499 | 8.807e—6 0.1190 0.7200 | 4.263e—6 0.1660 1.4012 2.0539 | 8.051e—7
RC 85.49 1.98E+04 | 01309 | 9.038e-5 0.1160 0.9101 1.354e-5 0,201 3.0293 3.2337 | 1,498e-5
LGN14 170,99 | 422E+04 | 0.0845 | 2055e—4 0,0924 11340 | 5800e-5 | 0.0583 2.4987 41770 | 5.050e—5
5 4275 9.82E+03 | 01148 1.403e—6 0.1206 18130 1.491e—7 0.1895 3.6054 2.1361 2.504e—-7
85,49 2176404 | 0.1251 1.127e—5 0.1176 09104 | 3888e—6 | 02278 2.8652 2.6826 | 1.305e—6
53.78 2.83E+04 | 0.0876 | 3.832e—4 0.0719 0.8014 | 1.328e—4 0.0644 2.5520 2.0108 | 6.295e—5
RC 10756 | 3 93E+04 | 0,1045 | 1.335e—3 0.0169 07898 | 1992e—4 0.0765 3.0820 2,571 1.919e—4
sLei 21511 5.63E+04 | 01000 | 3.349e—4 0.0741 0.8210 | 7.909e—4 0.356 0.9476 2.8067 | 1.986e—4
53.78 297E+04 | 0.0680 | 2.291e-5 0.0767 11452 1.852e—6 0,0278 3.0341 40786 | 1.094e—6
TS 10756 | 413E+04 | 0.1094 | 8992e—-5 0.1037 0.9067 | 2.957e—5 0.0723 1.9080 27680 | 5.563e—6
21511 5.90E+04 | 0.0649 | 2192e—4 0.0720 1.3202 | 2.105e—6 0,0437 2.4400 43630 | 2.997e-5
91.01 3.30E4+04 | 0,0769 | 3.027e—4 | 0.0640 07958 | 1.695e-5 0.0670 2.4297 2.4638 | 6.825e-8
535 RC 182.02 | 6.56E+04 | 0,0696 | 2.830e—4 | 0.0669 09522 | 2.185e—4 0.0438 2.0074 3.0837 1.312e—5
5 91.01 3.62E+04 | 00737 | 1233e—4 0.0640 0.8463 | 11895 0.0528 2.4193 2.6647 | 2.577e—6
182,02 | 7.09E4+04 | 0.0787 | 9.096e-6 | 0.0783 09819 | 1.086e—5 0.0486 1.6063 2.8360 | 1.232e—5
*RC: BXIF AE TS HISHCH AE
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Sample ID: PRV 37
RC Test Results
— 124 pd
—— 248 ps

T T T T

E 5. MH|52H6/6,)0] 0.11} 1091Z422| Ramberg—Osgood
Eo| oj7iHS(a, b)

Oi7HEA< | DH7HE4~ | 6/0=01 | 6/6.=10
(a) (b) |& I Rzt | d I Reodt

MEE | Al | 745

PRV37| RC |170.99| 1.8386 | 2.9475 | 0814151 | 0.727376

PRV67| RC |14272| 2990 | 2998 | 0812752 | 0724872

LGN14| RC | 4275 | 14012 | 2.0539 | 0.791645 | 0.747994

SLC14| RC | 5378 | 25520 | 2.0108 | 0.786783 | 0.744623

a3 9. STF/IF

RIC0

SHE ARZ

PRV 37)

4

| $HUZM Dol

T oo
oi7HEH4~(a)
M=oy | AlE T4 | OiHES | 6/6=01 0/6=10
(kPa) (a) | M Reot | Y M Reot
85.49 1.1247 0.7993 0.713451
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