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ABSTRACT Horizontal cracks at the mid-depth of concrete slabs were observed at a section of the continuously reinforced con-
crete pavement (CRCP) structures on the Korea Highway Corporation's Test Road. To investigate the existence and the extent of
horizontal cracks in the concrete slab, a number of cores were taken from the section of CRCP. To identify the causes of horizontal
cracks, numerical analyses were conducted. Several variables relative to design, material, and environment were considered in the
studies to evaluate possible causes of horizontal cracking. A numerical model of CRCP was developed using the finite element
discretization, and the shear and normal tensile stress distributions in CRCP were investigated with the model. Numerical analysis
results show that the maximum shear and normal tensile stresses develop near the depth of steel bars at transverse cracks. If those
maximum stresses reach the strength of concrete, horizontal cracks occur. The maximum stresses become higher as the envi-

ronmental loads, coefficient of thermal expansion of concrete, and elastic modulus of concrete increase.
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Fig. 1 Horizontal cracks in CRCP at: (a) Paris, Texas, (b)
Waco, Texas
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Fig. 2 Coring locations
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Slab mid. longitndinal vertical crack surface

OO0,

B S
T IKIEIE IR IRIN:

Fig. 4 Finite element model of CRCP
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Table 1 Input variables for numerical analyses

Crack spacing 3m
Concrete elastic modulus 27.56 GPa
Concrete thermal expansion coefficient| 7.2 microstrain/°C
Foundation stiffness 0.107 MPa/mm

Steel ratio 0.66%

Slab thickness 355 mm
Longitudinal steel spacing 165 mm
Steel bar diameter 22 mm
Reference temperature 322°C
Top : 4.4°C

Slab temperature Bottom : 26.7°C
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Fig. 5 Concrete stress distribution at steel depth
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Fig. 6 Temperature effect on stress distribution
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Fig. 7 Effect of thermal expansion coefficient of concrete on
stress distribution
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Fig. 8 Effect of elastic modulus of concrete on stress
distribution
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