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Support Modular System for Sustainable-Perpetual-Modular Road
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ABSTRACT : In this study, the performance of the support modular system, as substructure of the proposed sustainable-perpetual
modular road system to reduce road construction time and maintenance costs was evaluated. A modular road system consisting of
4 support modular cross-beams with a lower curved surface was constructed on the test-bed. Six load cells and eight LVDTs were
installed in the center part of two cross-beam support modular systems. Two loads, SOKN and 100kN, were applied to 15 points on
the pavement slab to measure the load and displacement occurring in the modular road system. The measured displacements were
less than 1 mm, so it is considered that there was no problem in the stability of the actual road. When comparing the two applied
loads and the measured loads in the field test, it was considered that the load transmitted to the ground under the support modular
system is very small. It is considered that the modular road system with the support modular system is applicable to the actual road
site.
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Fig. 1. Shape and dimension of support modular
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Fig. 3. Loading position
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Table 1. Pressures measured on S1 & S4 and displacemnts measured in L3 & L6

S1 (kPa) S4 (kPa) L3 (mm) L6 (mm)
50kN 100kN S0KN 100kN 50kN 100kN 50kN 100kN
B-3 130.0 199.1 143.7 256.7 -0.232 -0.624 -0.166 -0.508
A-3 60.7 96.7 134.7 230.2 -0.158 -0.34 -0.236 -0.444
C-3 -30.1 -69.9 7.1 3.8 0.002 -0.004 0.016 0.058
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Fig. 4. Pressure measured on S1 & S4 (Load 50kN) Fig. 5. Pressure measured on S1 & S4 (Load 100kN)
0.2 0.2
0 0
£ £
=-0.2 =-0.2
c o
[T [T
£ £
3 3
~ -0.4 ©-04
Q o
a @
(=} o
-0.6 —13 -0.6
---16
0.8 0.8
Loading position Loading position
Fig. 6. Displacement measured in L3 & L6 (Load 50kN) Fig. 7. Displascement measured in L3 & L6 (Load 100kN)
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Table 2. Pressures measured on S2 & S5 and displacemnts measured in L4 & L7

S2 (kPa) S5 (kPa) L4 (mm) L7 (mm)
S0kN 100kN 50kN 100kN 50kN 100kN 50kN 100kN
B-3 4.4 8.1 12.2 30.4 -0.06 -0.19 -0.02 -0.07
A-3 0.1 0.9 16.4 31.6 -0.07 -0.16 -0.06 -0.12
C-3 0.9 2.0 5.8 16.2 -0.06 -0.15 -0.01 -0.03
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Fig. 8. Pressure measured on S2 & S5 (Load 50kN) Fig. 9. Pressure measured on S2 & S5 (Load 100kN)
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Fig. 10. Displacement measured in L4 & L7 (Load 50kN) Fig. 11. Displacement measured in L4 & L7 (Load 100kN)
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Table 3. Pressures measured on S3 & S6 and displacemnts measured in L5 & L8

S3 (kPa) S6 (kPa) L5 (mm) L8 (mm)
S0kN 100kN 50kN 100kN 50kN 100kN 50kN 100kN
B-3 -8.7 -23.6 -8.7 -1.6 -0.01 -0.04 0.0 0.02
A-3 2.7 4.5 36.1 61.4 -0.1 -0.23 -0.23 -0.43
C-3 18.9 31.3 58.7 107.2 -0.22 -0.48 -0.33 -0.73
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Fig. 12. Pressured measured on S3 & S6 (Load 50kN) Fig. 13. Pressured measured on S3 & S6 (Load 100kN)
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Fig. 14. Displacement measured in L5 & L8 (Load 50kN) Fig. 15. Displacement measured in L5 & L8 (Load 100kN)
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Table 4. Displacemnts measured in L1, L2, L9 & L10

L1 (mm) L9 (mm) L2 (mm) L10 (mm)
S0kN 100kN 50kN 100kN 50kN 100kN S0kN 100kN
B-3 -0.008 -0.01 -0.06 -0.21 0.006 0.072 -0.01 -0.05
A-3 0.024 0.05 -0.11 -0.21 0.006 0.044 -0.1 -0.2
C-3 0.034 0.088 -0.04 -0.12 -0.002 -0.004 -0.14 -0.36
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Fig. 16. Displacement measured in L1 & L9 (Load 50kN) Fig. 17. Displacement measured in L1 & L9 (Load 100kN)
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Fig. 18. Displacement measured in L2 & L10 (Load 50kN) Fig. 19. Displacement measured in L2 & L10 (Load 100kN)
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