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ABSTRACT

Using the finite element analysis model presented in accompanying paper, parametric study was performed in this paper.
Various parameters were considered such as the width of wheel loads—induced permanent plastic deformation, backfill,
equivalent thickness and orthogonal characteristic of steel mats. The effects of these parameters were analyzed for vertical
and rotational displacements, maximum moment and tensile stress. From the parametric studies, it is found that great vertical
deflection and tensile stress above allowable flexural tensile strength are developed in steel mats by the wheel loads—induced
permanent plastic deformation. Backfill or increasing the thickness of steel mats is a feasible solution on this problem.
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(a) Plastic deformation due to wheel loads before construction of steel mats
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(b) Backfilling and Installation of steel mats

Fig. 1. Conceptual diagram for the construction of steel mats
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Fig. 2. Control analysis model (2W_nofill model)
Table 1, Input data summary of models for the parametric study
Property
Part Element 2W* nofill 2W7nof_illjo _
W**inofill 2W_bf 1/2kf 2W_bf K 2W_nofill_20 2W_nofill_ortho
- 2W_nofill_30
£ 200 200 200 200 £ = 0968
(GPa) E, =200
Steel mats shel
(S4) h 10.0
¢ 13.6 13.6 13.6 20.0 13.6
(mm) 30.0
. Elastic foundation kl :68,259 kl :68,259 kl :68,259 kl :68,259 k‘:68,259
Foundations 3 - - - -~ o
(kN/m?) k, =0 k, =34,130 k, =68,259 k, =0 k=
D, =10°kN/m, D, =10°kN/m, D, =10"kN/m
. ) R =10%kN/rad, R.=10°kN/rad
Link elements JointC N :
R, = 10°kN/rad(—90° ~—28°, 28° ~ 90°)
R, =0kN/rad(—28° ~28°)
Wheel load Pressure 96 KN/(0.60X0,24)=667 kN/m”
* H|K|R|IFZE 1 m, ** H|X]X|FZH 0.6 m
W
Z
Y. El _, he
== R — — Symmetric
end d
FEEFEERRNFNEE 131411111118
kq ky
0.8m " 0.6m 0.6m
+ gl
2m
Fig. 3. Model for investigating effect of the permanent deformation width (W_nofill model)
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Fig. 4. Model for investigating effect of backfilling (2W_bf_1/2kf, 2W_bf_kf)
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Table 2. Analysis results
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Vodels Max, deflection (mm) Max, angle (rad) Max, moment (KNm/m) Max, tensile stress (MPa)

Result Ratio (%) Result Ratio (%) Result Ratio (%) Result Ratio (%)
2W_nofill -57.00 100.0 0.186 100,0 16.78 100.0 544 100.0
W_nofill —25.80 453 0.124 66.7 11,31 67.4 367 67.5
2W bf 1/2kf —12.20 21.4 0.087 46.8 4,00 238 130 239
2W_bf_kf —7.40 13.0 0.059 317 2.68 16.0 87 16.0
2W_nofill_10 —109.2 191.6 0.336 180.6 15.26 90.9 916 168.4
2W_nofill_20 —28.77 50,5 0.112 60.2 20.03 19.4 300 551
2W_nofill_30 -16.19 284 0.086 46.2 25,48 151.8 167 30.7
2W_nofill_ortho -1145 200.9 0.721 387.6 43,07 256.7 1,397 256.8
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Fig. 5. Path definition for monitoring results
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