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Abstract: To improve the applicability of the PFWD detection method for the back-calculation of subgrade
modulus, taking the subgrade splicing project of the west loop line in Nairobi as an example, this paper adopted
3D Kelvin viscoelasticity model and quasi-static response analysis to deduce the displacement function of
viscoelastic subgrade under long-term fixed loads, and combined the principle of liner superposition of
viscoelasticity with genetic algorithm to propose a new method based on multi-population genetic algorithm for the
modulus back-calculation of viscoelastic subgrade. Among them, the corresponding program for back-calculation
was written by Matlab. The comparison between theoretical derivation and field tests shows that the peak value of
vertical displacement on the top of subgrade under PFWD loads lags behind the load peak value. However,
selecting only the displacement and load peak value for back-calculation, the traditional method based on the
elastic half-space model yields a calculation result 20% larger than the result by the new method. At the same time,
the correlation coefficient between the displacement time-history curve calculated by the new method and the real
curve is basically greater than 0.9, and compared with the results by other methods, the calculation difference is
about 10%. Moreover, with fast convergence speed, good adaptability, and accurate back-calculation results of
subgrade modulus, the new method can be the reference for subgrade design and construction quality control.
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Table 1 Some parameters of soil properties in literature [ 11]

EKER/ ESCE/ R/ T EMNZ R R
A= LA TR
% % cm HR TR %
01 PWRFBHL(70%4) 17 70 35 e K e >35
02 PWKFER1(98%) 7 98 35 e e >35
03 Bt 17 — =300 — —
04 R BE 10 B R 11 98 35 e ke >35
05 AR A B 3 98 50 RBAEA KA 11
*2 BREREIEIHERMER
Table 2 Basic properties of high liquid limit soil samples
s RIKEKFE/,  HAREE/ W/ W/ BAETKR/ RERRTEE/
% % % % % (gecm )
06 31.5 64.7 58.3 30.2 17.4 1.72
07 36.1 70.5 57.2 31.3 23.5 1.57
08 29.1 60.3 54.0 28.5 17.3 1.76

R3 HEEEEREERNL

Table 3 Comparison of modulus back-calculation results of the new calculation method

BT T 25 RS TRIECE S SCH (SR )
b= + B4 R
E/MPa R®* i#2:/% E/MPa R®* i#25/%  BHi/MPa
01  EKEH+(70%) 10.75  0.96  10.42 14.23 071 18.58 12.0
02 PR L(98%) 20.52 0.88  10.78 26.21 0.66  13.96 23.0
03 it 32.74  0.96 2.31 38.53  0.75  20.41 32.0
04 IR BE 0 65.49  0.95 7.36 96.34 0.67  57.93 61.0
05 AR AL FRR R 337.24  0.97 9.49 42585 0.85  38.26 308.0
06 FERR A 1 20.04  0.97 8.32 27.60 0.68  49.19 18.5
07 FRRA L 2 19.55  0.98 7.78 31.50 0.65  48.58 21.2
08 R A+ 3 205.27  0.99 4.68 221.10  0.97 1275 196.1
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Table 4 Comparison of back-calculation results by the

TIV-AMGADCO method and methods in literature
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