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This report covers a 10-year field study to determine the practicability of 
using a pneumatic-tired, 50-ton roller to break and seat old concrete pave
ments before overlaying with hot-mix asphaltic concrete. The method of 
this study is a comparative analysis of the behavior of various roadway 
sections under traffic employing different breaking and seating techniques 
of a 50-ton pneumatic roller and an impact hammer on a selected construc
tion project with a wet subgrade. Results indicate that a 50-ton roller 
should be used in conjunction with an impact hammer, using 3 or 4 roller 
coverages for slab-breaking and seating on a wet subgrade to reduce deflec
tion cracking. Specifications were developed but subsequent results, 
because of the general dryness of the subgrades on these projects, were not 
as successful as anticipated. Ten-year characteristics of the study project 
verified the initial study findings. The 50-ton roller used in conjunction 
with an impact hammer to break and seat old concrete pavements on wet or 
yielding subgrades can reduce reflection cracking, but its use on firm 
subgrades has not been effective. 

•FOR MANY YEARS the Louisiana Department of Highways has renewed old concrete 
pavements by using hot-mix overlays. Too often slab movement has continued. A 
study was undertaken in 1959 to reduce slab movement by breaking and seating concrete 
pavement slabs with a 50-ton roller prior to overlaying. 

This study was made on a construction project completed in the early winter of 1959. 
The project site selected was an old, badly pumping, 18-ft concrete pavement in the 
bayou country of southern Louisiana. The concrete slab is 6 in. thick at the center, 
thickened to 8 in. at the edges, and widened 3 ft on each side with concrete. The hot
mix overlay was 3\~ in. of binder and wearing courses with a quantity of binder course 
for leveling (equivalent to 1 in. of thickness). 

The subgrade immediately under the old concrete slabs are high silt soils containing 
more than 50 percent silt, with moderate plasticity indexes from 5 to 15 and with group 
indexes from 8 to 12. These soils would generally be classified as ML and CL by the 
United Soil Classification System. The general soil conditions on the study project are 
relatively uniform (and of high silt content) being an old flood distributary of the Missis
sippi River. 

Initial findings were reported in 1963 (_!). 

METHODOLOGY 

The study project was divided into 3 general sections for test and evaluation pur
poses. The first general test section was treated with an impact hammer only and was 
intended as the study's parameter. A second general test section was treated with a 
roller only. The remaining general test section was treated with both an impact ham
mer and a roller. 
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The following roller and hammer configurations were tried and evaluated. 

1. Impact hammer-complete slab breakage (slab crushed in place); nominal break
age (midpoint or third-point cracking); and general breakage (more intense treatment 
near joints and cracks). 

2. Roller-1, 2, 3, and 4 coverages. 
3. Roller and impact hammer-single location coverage followed by impact hammer

ing and a single seating coverage of the roller; single coverage followed by hammering; 
2 roller coverages followed by hammering, 1 coverage with additional hammering (as 
needed), and 1 final seating coverage; 2 roller coverages, hammering, and 2 additional 
roller coverages; and a location coverage, hammering, a seating coverage, additional 
hammering (as needed), and a final seating coverage of the roller. 

In addition to the general treatments tried, several other variables were studied. 
Among these were roller speed, with and without an open side trench, and treatment 
before and after placement of the base widening. Parts of the old concrete pavement 
were deliberately rolled excessively to determine the maximum limits of effective rolling. 

The comparative systems used in evaluating the performance of the various breaking 
and seating techniques are as follows: 

1. Relative cracking reflected through the hot mix, 
2. Surface measured deflections (determined by Benkelman beam and Dynaflect), and 
3. Road surface roughness (determined by a BPR roughness indicator). 

In addition, visual observations played an important role in evaluating the section 
performance. 

RESULTS 

The amount of reflection cracking evident after 10 years of service generally verify 
the first and second year results that were reported previously (1). These previous 
results indicate that the 50-ton roller should be used in conjunction with an impact ham
mer with 3 coverages of the roller appearing to be optimum coverage. 

Deflections after 10 years of traffic (8,600,000 vehicles and 405,000, 18-kip equiva
lent loads) are relatively consistent for all treatments as shown in Figure 1. The min
imum deflection average was 0.020 in. and the maximum average was 0.303 in. equiva
lent rebound Benkelman beam deflections under 18-kip axle load. 

Based on the deflections obtained after 10 years of traffic, all study sections are 
performing equally well and satisfactory. There is no slab pumping noticed in any sec
tion, regardless of the breaking and seating treatment. Overlaying this study project 
is imminent because of its surface deterioration, not because of structural deficiency. 

General roughness measurements are very satisfactory after 10 years of traffic 
(Table 1). Eighty percent of all readings are in the range of 60 to 70 in./mile, obtained 
in ½ mile increments using the BPR roughMss indicator. 

The section treated with the roller only has the most consistent smoothness. The 
section treated with the hammer only and the section treated with the roller and hammer 
together have more variable roughnesses (from lows of approximately 45 in./mile to 
highs of approximately 85 in./mile). All sections have smoother surfaces now than 
immediately after overlaying. 

The consistent smoothness of the section on which only the roller was used might 
be related to the seating operation or to surface characteristics of the hot-mix 
overlay. 

DISCUSSION OF RESULTS 

This test project indicates the superiority of a seating system using 4 roller 
coverages with an impact hammer to reduce reflection cracking. All sections of 
the test project have performed satisfactorily. Deflections obtained after 10 years 
are uniform and within acceptable levels, regardless of the breaking and seating 
technique used. Previous conclusions (!) are as follows: 
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Figure 1. Deflection values of the original concrete pavement before overlaying and 10 years after 
overlaying for the various treatments. 

TABLE 1 

ROUGHNESS MEASUREMENTS 

Test No. of Roughness (in./mile) 
Treatment Roller Station 

Coverages Original 1 Year 10 Years 

1 Hammer only 158 76 66 
2 Hammer only 194 108 64 
3 Hammer only 186 92 61 
4 Hammer only 148 86 48 
5 Roller only 4 148 88 68 
6 Roller only 2 152 84 70 
7 Roller only 2 152 84 70 
8 Roller only 4 166 92 68 
9 Control 142 96 66 

10 Control 142 94 66 
11 Roller only 2 140 98 66 
12 Control 162 82 62 
13 Hammer and r oller 4 202 90 46 
14 Hammer and roller 3 284 86 52 
15 Hammer and roller 2 128 92 48 
16 Hammer and roller 2 136 94 48 
17 Hammer and roller 2 134 90 62 
18 Hammer and r oller 2 128 82 66 
19 Hammer and r oller 3 206 86 72 
20 Hammer and roller 4 206 86 74 
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This study, after two years of service, points out the superiority of a breaking and seating procedure 
for old pavements on wet subgrades, consisting of a combination of three roller coverages and im
pact hammering .... The recommended field procedure would be to locate moving slabs with one 
coverage of the 50-ton roller; to break these slabs with the impact hammer; to apply a seating 
coverage with the 50-ton roller, also locating additional or continual rocking slabs with this cov
erage; to accomplish what additional breaking may be required with the impact hammer; and to 
follow this with the final seating coverage of the 50-ton roller. 

Based on these conclusions, specifications were developed. Subsequent use of the 
50-ton roller on other overlay projects was not considered successful. Field use in
dicated that the 50-ton roller was not effectively locating areas that needed hammering, 
nor was the roller breaking or seating slabs. 

Generally these projects were overlaid during dry periods of the year when the weather 
is conducive to hot-mix operations. Subgrades were relatively dry, nonyielding, and 
well able to support the 50-ton roller. The rolling and seating techniques previously 
developed did not fit the conditions being encountered in the field, and 50-ton rolling 
was not particularly productive. The success of the 50-ton roller on the study project 
is attributed lo the general wetness of the subgrade, allowing the roller to fully exploit 
its weight by moving, breaking, and seating the old concrete into the subgrade. Lack 
of success on subsequent projects was certainly influenced by generally drier subgrade 
conditions. 

This study, based on the test projects and subsequent projects, indicates that subgrade 
moistures must be near, or slightly above, their optimum moisture contents (AASHO 
T99) in order to derive any appreciable benefits from the use of the 50- ton roller in 
Louisiana. 
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Figure 2. Changes in reflection cracking and deflections for 1, 2, and 10 years of traffic versus original 
conditions for various optimum treatments. 
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TABLE 2 

MEASUREMENT OF TRANSVERSE REFLECTION CRACKS 

No. of Length of Transverse Cracks (ft/100 linear ft) 
Test Treatment Roller Station Coverages Before Immediately 6 Months 1 Year 10 Years 

Overlay After Overlay After Over lay After Overlay After Over lay 

1 Hammer only 64 35 30 30 56 
2 Hammer only 67 0 0 0 27 
3 Hammer only 18 6 11 8 17 
4 Hammer only 28 21 28 34 36 
5 Roller only 4 78 6 6 6 23 
6 Roller only 2 58 32 5 14 28 
7 Roller only 2 14 13 11 11 27 
8 Roller only 4 17 35 50 49 43 
9 Control 29 33 50 39 74 

10 Control 21 14 11 9 27 
11 Roller only 2 152 20 30 30 47 
12 Control 66 12 9 9 22 
13 Hammer and roller 4 86 0 0 0 0 
14 Hammer and roller 3 109 0 0 0 0 
15 Hammer and roller 2 36 26 26 19 19 
16 Hammer and roller 2 33 27 33 33 46 
17 Hammer and roller 2 33 27 33 31 57 
18 Hammer and roller 2 34 19 19 18 18 
19 Hammer and roller 3 96 0 0 0 0 
20 Hammer and roller 4 74 0 0 0 0 

CONCLUSIONS 

1. Where subgrade moisture contents are high (near optimum moisture but not more 
than 5 percent above optimum), the 50-ton roller used with an impact hammer may 
greatly reduce reflection cracking. The test project, after 10 years of traffic, basically 
verified previous study conclusions that the best results for breaking and seating old 
pavements on wet subgrades to reduce reflection cracking can be obtained by using the 
50-ton roller with an impact hammer. Previous study conclusions from the indicated 
3-roller coverages were optimum. Ten-year results indicate 4 roller coverages are 
optimum for reduction of reflection cracking. This is shown in Figure 2 and given in 
Table 2. 

2. The 50-ton roller is not generally recommended for breaking and seating old con
crete pavements prior to overlaying. Its performance on the study project was good, 
but subsequent use was not as successful as hoped. Its use as outlined in this report 
should be restricted to yielding subgrades. 
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