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Back-calculation method for modulus of high liquid limit soil subgrade

considering deformation lag effect
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Abstract: In order to improve the accuracy of Portable Falling Weight Deflectometer (PFWD) in measuring
the resilient modulus of high liquid limit soil subgrade, the influence of deformation lags effect on the back-
calculation result was considered and a new method for back-calculation of the modulus was proposed based
on Kelvin viscoelastic model and quasi-static dynamic analysis method. The effectiveness of the new method
is verified by field tests. The results show that the measured modulus of the lower embankment filled with
high liquid limit soil is lower and the peak vertical displacement of the top surface of the embankment
obviously lags behind the peak value of the load under the impact load of PEFWD. Furthermore, the load-

displacement curve is significantly nonlinear. In addition, the conventional method based on linear elastic
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model makes the back-calculated modulus much larger than the measured modulus. The average relative

error between back-calculated and the measured modulus reaches up to 52. 5%. However, the new method

can better reflect the deformation lag characteristics under impact load. The average relative error between

them is only 9. 2%. With increase of subgrade modulus., the lag effect of the deformation is not significant.

The back-calculating results via conventional and new methods are similar, but the accuracy of the new

method is higher.

Keywords: road engineering; viscoelastic model; quasi-static; modulus back-calculation; deformation lag;

high liquid limit soil
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Table 1 Basic properties of soil samples of trial sections
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KR/ /N KA/ /(g e em ™)
WY-6 315 64.7 583 30.2 17.4 1.72
WY-9 29.1 60.3 540 285 17.3 1.76
WY-10 36.1 70.5 57.2 31.3  23.5 1.57
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Fig. 2 Back-calculated and measured modulus of lower

@

embankment of high liquid limit soil
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Table 2 Comparison of several back-calculation

modulus of lower embankment of high liquid limit soil

- BRI LR A5 AR
Bk /MPa  R?  fiht/MPa  R? Bkt /MPa
K674+200  20.4  0.914  27.6  0.681 18.5
K110+200  17.2  0.935  24.4  0.693 15.1
K121+500  22.7  0.920  31.5  0.656 21.2
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