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SUMMARY REPORT 177-18(S) 

Foreword 

Research Report 177-18 presents the results of 
an investigation in which three methods of detect­
ing voids underneath CRC pavements ( deflec­
tion, pumping, and vibration) are evaluated with 
respect to reliability of successful void detection. 
This report is the eighteenth in a series which de­
scribes work done by Project 3-8-75-177, Devel­
opment and Implementation of the Design, Con­
struction, and Rehabilitation of Rigid Pavements. 

Introduction 

In recent years, it has been found that one of 
the most significant factors in reducing the life of 
concrete pavements is the presence of voids be­
neath the pavement. In designing pavements, a 
basic assumption is made that full support is ob­
tained throughout the length of the pavement. 
When a smaH void develops beneath the pave­
ment, this support condition is lost, and, thus, 
the loads are not distributed as intended in de­
sign. Therefore, the stress level in a pavement 
with a void increases significantly, with the con­
sequence that the fatigue life of the pavement is 
greatly reduced. More specifically, the occurrence 
of such voids beneath CRCP eventually results in 
punchouts and failures with consequent increase 
in maintenance cost. Thus, it is desirable to lo­
cate these voids for preventive maintenance. 

The first problem with voids is to detect and 
fill them before the void condition has an ex­
cessively detrimental effect on the pavement. 
Over the past few years, a number of different 
methods have been proposed for investigation, 
including the use of density measuring equip­
ment, vibratory equipment, and deflection mea­
suring equipment and visual observation of dis­
tress manifestations, such as pumping. Various 
Districts in Texas have experimented on a very 
limited basis with these different techniques, but 
no detailed studies have been made or reported to 
date. 

The objective of this study was to evaluate the 
feasibility and the practicality of various methods 
of detecting voids beneath concrete pavements, 

especially those having a high probability of suc­
cess. Specifically, the purpose of this study was 
to evaluate in a controlled experiment the feasi­
bility of using deflection devices, vibratory de­
vices, and visual means for void detection and to 
recommend a detailed procedure for void detec­
tion which would incorporate the most reliable 
techniques. 

Sumrnary of Approach. -
Development of Void\ 
Detection Procedure 

Proposed methods of using deflection, pump­
ing, and vibration in the detection of voids are 
presented and identified briefly as to function. A 
tentative procedure for utilizing each of these 
methods was established and a basic experiment 
for testing the procedures was developed and im­
plemented. These procedures were applied to a 
series of in-service pavements selected in loca­
tions where voids were likely to be present. Two 
sections of CRCP in Texas which were also to 
be used as experimental sections for evaluating 
the "undersealing" technique of void repair were 
chosen. They were selected through a joint in­
spection by representatives of the Austin Office 
Division of the SDHPT, the Center for Highway 
Research, and the respective District. 

The locations for the test sections on IH-10 
and IH-45 are shown in Fig 1. As may be seen, 
these sections are east of Columbus, Texas, and 
south of Fairfield, Texas, respectively. A cross 
section for the pavement structures on IH-10 con­
sisted of 8 inches (20.32 cm) of CRCP and 6 
inches (15.24 cm) of cement-stabilized base. The 
project on IH-45 has a cross section consisting of 
8 inches (20.32 cm) of CRCP on a 4-inch (10.17-
cm) asphalt-stabilized base. The evaluation of the 
capabilities of undersealing and its effect with 
regard to long term performance of pavements 
(after undersealing) is discussed in Research Re­
port No. 177-19, "Undersealing for the Repair of 
Voids in CRCP." 

For each of these test sections, then, field data 
were collected for each procedure candidate and 
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