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A LABORATORY STUDY OF THE VARIABLES 
THAT AFFECT PAVEMENT DEFLECTION 

INTRODUC TION: 

by 

B. F. McCullough 
Ivan K. Mays 

In the early part of 1963, the Texas Highway Departm.ent 
initiated a research study entitled, "A Perform.ance Study of 
C ontinuousl y Reinforc ed C onc rete Pavem.ent". One phas e of this 
project was to study the factors influencing pavem.ent deflection 
and their effect on the perform.ance of continuously reinforced 
concrete pavem.ent. The prelim.inary results of these deflection 
studies indicate that low m.odulus of elasticity concrete pave­
m.ent deflects substantially less than does high m.odulus of elas­
ticity concrete pavem.ents which is contrary to the established 
theory. 

The need for m.ore knowledge as to how the various variables 
affects deflection of pavem.ent is apparent. This study of the 
known variables which affect pavem.ent deflection, with special 
em.phasis of m.odulus of elasticity of the pavem.ent slab, was a 
laboratory effort to learn m.ore about this phenom.enon. The 
primary variables which are considered in this report are m.od­
ulus of elasticity of the slab, thickness of sim.ulated pavem.ent, 
subgrade, and load. 

OBJEC TIYES: 

- .... .. ---
quired so that m.easurem.ents could be accurately reproduced. 
This was accom.plished by constructing a m.odel as shown on the 

cover . 

The sim.ulated support m.aterial was a fine pore synthetic 
foam. rubber. Pavem.ent surface was sim.ulated by using steel, 
copper, alum.inum., m.agnesium., and plexiglass flat plates. 

EXPERIMENTAL PROCEDURE: 

The data required to evaluate the sim.ulated pavem.ent's 
response wa s taken using the equipm.ent shown on the cover. 
(Sim.ulated subgrade, pavem.ent slab, loading device and de­
flection m.easuring gauge) . 

Deflections were m.easured on the sim.ulated pavem.ent slab 
in the center, edge and basin. Approxim.ately 1500 m.easurem.ents 
were m.ade. The sim.ulated slabs were lacquer e d in order to 
elim.inate friction as a variable between the sim.ulated pavem.ent 

slab and subgrade. 

CONCLUSIONS AND RECOMMENDATIONS : 

1. On the basis of this experim.ent, it was concluded that 
the variables considered correlate with Westergaard's 
theory, with the exception that deflection of the pave­
m.ent surface does not, under all conditions, increase 
with a decrease in the m.odulus of elasticity of the 
pavem.ent slab . 

2. That a m.odel can be constructed which is capable of 
The objectives of this study were as follows: correlating field pavem.ent deflection m.easurem.ents. 

1. To develop a device that would sim.ulate deflections 
obtained on pavem.ents in the field due to wheel loads. 

2. Investigate the pavem.ent deflection characteristics 
in term.s of variables known to effect deflection, with 
special em.phasis of the m.odulus of elasticity of the 
pavem.ent slab. 

DESCRIPTION OF EXPERIMENT: 

The laboratory test equipm.ent was developed to correlate 

field conditions to the degree possible, and to the accuracy re-

3. It was recom.m.ended that a pavem.ent deflection for­
m.ula be derived which will m.ore accurately correlate 
actual field m.easurem.ents as related to the m.odulus 
of elasticity of the pavem.ent surface. 

4. It was recom.m.ended that laboratory test m.odels be 
considered, if feasible, for prelim.inary studies to aid 
in solving problem.s in pavem.ent design. 


