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Abstract:The structural reaction of jointed plain concrete pavement slabs was assessed utilizing information got from 

instrumented  slabs . The instrumented  slabs  were a piece of recently built jointed plain concrete overlay that was 

developed.. The through-thickness temperature profiles in the asphalt slabs were additionally estimated at 30-min interims 

during the field test. Investigation of the field information indicated that the instrumented sections had a lot of inherent 

upward twisting and that concrete chunks on a hardened base can act totally autonomous of the base or concretely with the 

base, contingent upon the stacking condition. The implicit upward twisting of the sections has a similar impact as negative 

temperature angles. These findings propose that the impacts of temperature slopes on the basic edge stresses may not be as 

extraordinary as recently suspected and that the corner stacking, sometimes, may create progressively basic conditions for 

chunk breaking. Another significant finding of this investigation is that a physical bond between asphalt layers isn't 

required to acquire a reinforced reaction from concrete asphalts 
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I.INTRODUCTION 

The structural analysis of Portland cement concrete (PCC) 

pavement slabs under temperature and wheel loading was 

evaluated using the data obtained from instrumented slabs. 

This was a part of the study conducted to evaluate the effects 

of widened slabs and tied concrete shoulders on the 

performance of PCC pavements (1). For this study, 

constructed three test sections in the area. The results of the 

data analysis that was conducted to verify the actual field 

response of pavement slabs using the data obtained from the 

instrumented slabs are summarized in this paper. The 

instrumentation consisted of dial gauges, surface-mounted 

strain gauges, and thermocouples placed in the test slabs. 

The dial gauges were placed at the slab corners and edge to 

measure curling deflections. The surface-mounted strain 

gauges were installed along the slab edges and wheel path to 

measure load-induced strains under an 80-kN (18-kip) 

single-axle load. Pavement temperatures during the testing 

were monitored by installing thermocouples at five different 

depths (top, middle, bottom, and 1/4 points) in a pavement 

slab and recording the temperatures at 30-min intervals. The 

wheel loads were applied using a truck that was loaded to 

provide an 80kN (18-kip) single-axle load. Cores were also 

taken from each test section to obtain slab thickness, 

modulus of elasticity, and strength. A corrective analysis was 

performed on the data collected to determine the measured 

structural responses of PCC pavements are consistent with 

the analytically obtained values 

II.ANALYSIS 

Temperature differences between the top and botto

m of PCC slabs cause the pavement slabs to curl. The 

direction (lifting or losing of the slab corners) and amount of 

curling rely upon the signal and importance of the 

temperature gradient. If the slab surface is warmer than 

the backside (as is typically the case at some point of a sunny 

day), the slab curls downward; if the floor is chillier than 

the bottom, the slab curls upward (corners lifted). Curling is 

a direct result of the through thickness 

temperature variations in pavement slabs. The quantity of 

curling relies upon on the temperature gradient and the slab 

length. Significant bending stresses can result from 

curling because the self-weight of concrete restrains curling. 

Curling stresses at certain instances of day can equal or 

exceed load stresses in standard jointed 

concrete motorway pavements. For fatigue performance, 

the outcomes of curling stresses are especially significant. 

Accurate determination of the results of curling, therefore, is 

very crucial to predictions of jointed undeniable concrete 

pavement (JPCP) cracking performance.  

Curling Measurements: Curling become measured 

directly the usage of dial gauges set up on the corners and 

longitudinal edge of shoulder slabs. This became carried 

out by anchoring reference rods 1.eight m (6 ft) beneath the 

pavement floor, hence keeping apart the rods from 

the actions of upper layers, and measuring the actions of the 

slab corners and facet with respect to the reference 

rods using dial gauges. The dial gauges have been hooked 

up at the slabs with the probe cease bearing on the reference 

rod to give the readings of the relative moves. The curling 

measurements had been taken at approximately 30-min 

intervals at some stage in the day, from early in the morning 

(5:30 a.M.) until overdue afternoon (6:00 p.M.). 

Because most effective the changes within the elevation at 

the monitoring points can be measured, whether or not the 

slab is curled up or down can't be determined from the 

sphere measurements.The slabs aren't necessarily flat 

at zero temperature gradient because moisture gradients 

also have an effect on curling, and a few residual 

curling may additionally have 

been constructed in during construction. The 

smallest number from each set of dial gauge 

readings was used to determine the amount of curling 

at each location. The curling measurements taken from 

the test slabs are proven in Figure 1. Similar magnitudes of 

curling have been found on both days. The curling reversed 

(indicating that 
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the factor of most effect of effective temperature 

gradients were reached) at 2:45 p.M. On and at 3:35 p.M.  

Temperature Measurements: The temperature 

gradients inside the slabs had been monitored with the aid 

of installing thermocouples at 5 one-of-a-kind depths in a 

pavement slab (top, middle, bottom, and 1/four points) and 

recording temperatures at 30-min intervals. Figure 2 

illustrates the through-thickness 

temperature variations at exceptional times of the day. 

As proven on this figure, temperature gradients may 

be notably nonlinear at certain times of the day; however, 

the simple distinction between the pinnacle and backside tem

peratures changed into used inside the analysis due to the 

fact the most negative (5:30 a.M.) and maximum high-

quality (2:00p.M.)gradientsare pretty linear.Thetemperature 

differences among the top and backside of the slab 

at extraordinary times of the day. The maximum temperature 

gradients ranged from -7.8°C (-14°F) to +12.2°C (+22°F) on 

July 12 and from -6.7°C (- 12°F) to +12.eight°C (+23°F) on 

July 13 

Analysis: Curling of PCC slabs constructed on a stabilized 

base is a hard phenomenon to analyze. The problem is that 

curling can purpose the pavement slab to lift off the 

stabilized base. Many finite detail packages for PCC 

pavements allow evaluation of two-layered systems; 

however, in nearly all cases, this is executed by means 

of changing the two-layer machine to a 

structurally equivalent single-layer machine. This conversion 

is feasible simplest if one of 

the following situations maybe Theassumed. two layersare 

completely  Thebonded.  two layers 

are completely unbounded, and they count 

on the identical deflection profile. 

III.SUMMARY 

This examine confirmed that the effects of high fine 

temperature gradients on vital stresses in concrete slabs may 

not be as incredible as previously thought because of 

integrated curling. However, the stress reduction below edge 

loading is accompanied by using a corresponding boom in 

stresses underneath corner loading. Further look at is needed 

to enable fatigue existence predictions primarily based on 

corner load stresses. The analysis of stresses under a nook 

load situation is extra complex than under an area loading 

because the load configuration has a large effect on nook 

load stresses. This study also confirmed that a bodily bond 

among the pavement layers is not required for bonded 

response. This locating may recommend that bonded 

response can be more normal on typical highway pavements 

with a stabilized base 

 

 

 
Fig.1.Vertical stress distribution of tyre and pavement 
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