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Numerical Investigation on Cracking of Bridge Deck Slabs with Latex
Modified Concrete Overlays

Kyoung-Kyu Choi"*
YSchool of Architecture, Soongsil University, Seoul 156-743, Korea

ABSTRACT Latex modified concrete (LMC) exhibits improved material properties including high tensile strength and durability
compared with conventional concrete, and hence LMC has been used as protective layers over the bridge deck slabs to increase
their service life with underlying assumption of excellent bond behavior between the LMC overlay and the concrete substrate. In
this study, the effect of the primary parameters of the concrete substrate (i.e., shrinkage, stiffness and cracking capacity) as well
as the LMC overlay thickness on the probability of cracking of the bridge deck slabs using LMC overlays was investigated by car-
rying out the finite element analysis that simulated the bond behavior of LMC overlays on normal strength concrete (NSC) and
HPC bridge deck slabs. Based on the results of the numerical analysis, it is concluded that the relatively high shrinkage strains and
stiffness of HPC slabs can increase its probability of cracking in bridge deck slabs using LMC overlay.
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(a) Application of epoxy for highway
rehabilitation®

(b) Precast concrete panel using PMC

(c) LMC coationg technologiesz}.

Fig. 1 Field application of polymer or polymer modified concrete in various civil construction areas
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Fig. 2 Bond cracking development in concrete bridge deck
slabs with PMC overlays subjected to large truck load
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Fig. 3 Typical concrete bridge layout, dimensions, and structural boundary conditions
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Fig. 6 Mohr-Coulomb failure criteria used in FE analysis
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Fig. 5 FE model of concrete bridge deck slabs subject to distributed truck load (CL-625)
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Table 1 Analytical cases used in parametric studies

Case # Compressive strength Compressive strength | Thickness of LMC | Thickness of bridge Thickness ratio
of bridge deck slab (MPa) | of LMC overlay (MPa) overlay (mm) deck slab (mm)

Case 1 20 50 150 0.33
Case 2 40 50 150 0.33
Case 3 60 50 150 0.33
Case 4 80 20 50 150 0.33
Case 5 80 100 150 0.67
Case 6 80 150 150 1.0
Case 7 80 30 170 0.18
Case 8 80 30 120 0.67
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Fig. 8 Tensile stress distribution in the NSC substrate with
LMC overlay for Case 1
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Table 2 Probability of cracking of concrete bridge decks with
LMC overlay as increasing strength of concrete

Case 1{Case 2|Case 3|Case 4
Bridge deck strength (MPa) 20 | 40 | 60 | 80

Maximum probability of cracking (%) | 0.1 4 19 44
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