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Atlanta‐Area RCC Shoulders
Starting in 2004, the Georgia DOT (GDOT) experimented with the use of roller‐compacted concrete
(RCC) as a shouldering, turn‐lane, and median material on I‐285 and SR‐6, two high‐volume routes in the
Atlanta area. The project on I‐285 represents the first known usage of RCC on an interstate highway.
RCC was selected due to its expected long‐life, low maintenance and ability to be constructed with
reduced impact to already congested highways.

I‐285
I‐285 forms a portion of Atlanta's ring road, having four through lanes in each direction and Annual
Average Daily Traffic (AADT) of 140,000, 17% of which is trucks. It was originally constructed as a jointed
concrete pavement with 30 foot joint spacing and asphalt shoulders. Maintenance of the asphalt
shoulders has been an ongoing challenge for GDOT, with the lane/shoulder joint being especially prone
to developing potholes and lane‐shoulder drop‐off as shown in Figure 1.

Figure 1. Asphalt shoulder Showing Pothole Development and Lane‐Shoulder Drop‐off at Joint
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In 2004, GDOT let a contract to improve a 17.3 mile stretch of I‐285 between I‐85 and Orchard Road.
This project included slab replacement, safety improvements, and reconstruction of the damaged
asphalt shoulders with RCC. The prime contractor was Pittman Construction Company, with A.G. Peltz
Group, LLC as the RCC paving subcontractor. RCC was chosen due to having lower maintenance
requirements than asphalt and reduced impacts on traffic during construction relative to conventional
concrete. This project had stringent maintenance‐of‐traffic requirements, with construction activities
only being allowed starting at 9 PM on Friday, with all lanes re‐opened to traffic by 5 AM Monday
morning. The total contract amount was $20.2 million, with the RCC shoulders costs being $8.0 million.
Based on the superior longevity of RCC, this compared favorably to GDOT's estimate of $7.4 million for
reconstruction of the shoulders with asphalt.

Figure 2. I‐285 RCC Shoulders

Design and Construction
The portion of the project north of I‐20, representing roughly half of the
project, was paved with 6 inches of RCC. The remainder was paved with 8
inches of RCC. Both RCC pavements were placed directly on prepared
subgrade after removal of the deteriorated asphalt shoulders. The RCC was
paved 10 feet wide, and transverse joint spacing was set at 30 feet to match
the joints in the adjacent JPCP lane.
The RCC mixture used a granitic aggregate commonly used in local
construction that had a ½ inch nominal maximum aggregate size with the
gradation shown in Table 1. The mixture included 500 pounds of Type I
cement per cubic yard of RCC, with a water‐to‐cement ratio of 0.53.
Optimum moisture content was 6.6% with a modified proctor maximum dry

Table 1. I‐285 RCC
Gradation

Sieve
3/4"
1/2"
3/8"
#4
#16
#100
#200

% Passing
100
97.2
83.9
50.0
39.9
15.9
9.3
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density of 142 pounds per cubic foot. The 28‐day compressive strength was 4,850 psi, well in excess of
the minimum 3,500 psi specification requirement.
The mixture was produced in an Aran continuous pugmill, which was temporarily erected within the I‐
285 right‐of‐way at the SR‐154 interchange, and hauled using 10‐yard dump trucks. The RCC was paved
in a single lift, using an ABG Titan 8820 high‐density paver, as shown in Figure 3. For most of the paving,
a materials transfer vehicle was used. On average, 1.5 miles of RCC was paved during each weekend
closure.

Figure 3. I‐285 RCC Paving

The RCC was compacted with a Hamm HD 90 oscillating drum roller and an Ingersoll‐Rand CR‐80. Both
vibratory and static modes were used as necessary to achieve density. A white‐pigmented wax‐based
curing compound was applied to the finished surface. The transverse joints were sawn approximately 2
hours after paving using a Soff‐Cut® early‐entry saw, as shown in Figure 4. Joints were sealed using
silicone.
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Figure 4. Transverse Joint Sawing

The shoulder was re‐opened to traffic after the RCC achieved 2000 psi compressive strength – typically
after three days.
Current RCC Pavement Conditions
Typical shoulder conditions as of October 2016 are shown in Figure 5. To date, no maintenance has
been performed and it does not appear that any maintenance is needed. The authors conducted a
pavement distress survey over a large portion of the shoulder area and no cracking was observed. The
joints remain very tight, and no spalling, pumping or faulting was observed. Other than minor surface
blemishes, which have existed since the original construction process, the shoulder appears to be
defect‐free after 12 years of service. The rumble strips which were ground into the RCC surface after
paving are in near perfect condition as well. The traffic on I‐285 has continued to increase over the
past 12 years, yet the shoulders remain in service with no evidence of structural or functional
deterioration during that time.
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Figure 5. I‐285 RCC Shoulder – Condition After 12 Years of Service

Figure 6. Close‐up of I‐285 RCC Shoulder Surface
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SR‐6
A 6.4 mile section of SR‐6 was reconstructed in 2005, between SR‐8 and Powder Springs‐Dallas Road.
This section of SR‐6 has an AADT of 61,000, 7% of which is trucks. Construction included four new
through lanes featuring continuously‐reinforced concrete pavement (CRCP), a 12 foot wide RCC median,
and 6 foot wide RCC shoulders. Both the median and shoulders were 8‐inch thick RCC. The RCC paving
subcontractor was A.G. Peltz Group, LLC, the same contractor who paved the I‐285 shoulders. In total,
16,150 cubic yards of RCC was placed on this project at a cost of $2.7 million.

Figure 7. SR‐6 Shoulders and Median

Design and Construction

As the SR‐6 median was expected to see significantly more traffic than the I‐285
shoulders, a tighter and smoother surface was desired. Therefore, compared to
the mixture used on I‐285, a finer gradation (shown in Table 2) was used to
improve surface texture.
The mixture included 500 pounds of Type I cement with a water‐to‐cement ratio of
0.54. Optimum moisture content was established to be 7.2% with a modified
proctor maximum dry density of 138 pounds per cubic foot. Average 28‐day
compressive strength was 3,600 psi.
Paving the 6 foot wide shoulder required fabrication of a special shoe for the
paver. The transverse joint spacing was set at 15 foot. Otherwise, RCC paving
operations were the same as described for I‐285.

Table 2. SR‐6 RCC
Gradation

Sieve
1/2"
3/8"
#4
#8
#16
#30
#100
#200

% Passing
100
99.8
67.7
50.3
30.4
21.8
6.1
2.3
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Current RCC Pavement Conditions

The typical condition of the median as of October 2016 (11 years after construction) is shown in Figure
8. A detailed inspection of the shoulders and median observed no significant cracking and the joints
remain very tight with no spalling, pumping or faulting observed. Other than very minor surface
blemishes, no distresses were noted. A close‐up of the surface is shown in Figure 9, demonstrating how
the use of the finer aggregate gradation resulted in a smoother and more uniform texture as compared
to the mixture used on I‐285.

Figure 8. SR‐6 RCC Median After 11 Years of Service
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Figure 9. Close‐up of SR‐6 RCC Surface

As shown in Figure 10, the rumble strips that were cut into the RCC remain in excellent condition, with
no noticeable spalling, raveling or other degradation.

Continuously reinforced concrete travel lane

RCC Median

Figure 10. Rumble Strips
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In isolated areas, the RCC shoulders exhibit surface tearing at the edges as shown in Figure 11.
According to the contactor, this occurred on a day with very high temperatures and low humidity, which
resulted in low moisture and plasticity at the surface of the mat. There is no noticeably change in the
appearance of these cracks in the years since construction and they appear to be purely cosmetic in
nature. No other distress was observed on this RCC placed on SR‐6.

Figure 11. SR‐6 shoulder with cosmetic tearing

The joints remain tight with no spalling, and the silicone sealant is still in serviceable condition, as shown
in Figure 12.

Figure 12. SR‐6 Joint
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Summary
I‐285 sees extremely heavy traffic, with approximately 24,000 trucks per day in addition to 116,000
other vehicles. The original asphalt shoulders experienced frequent distress, with cracking and potholes
developing immediately adjacent to the mainline pavement. This distress posed a safety concern for
motorists and maintenance workers, requiring ongoing maintenance and expenses for GDOT. The
asphalt shoulders were reconstructed with RCC in 2004 at a cost only 8% more than what was estimated
for the cost of reconstructing them with asphalt. The RCC construction was performed with limited
impacts on traffic, with work only allowed on weekends with all lanes re‐opened to traffic by 5 AM each
Monday morning. After 12 years of service, the RCC is in excellent condition with no signs of distress
and has required no maintenance.
One year after the I‐285 project was completed, the median and shoulders of a reconstructed portion of
SR‐6 were constructed with RCC. The materials used were similar to I‐285, except that a finer aggregate
gradation was used, resulting in a tighter surface texture. The shoulders were only paved to a width of 6
feet and transverse joint spacing was set at 15 feet. As was true of I‐285 RCC, the SR‐6 RCC has
remained in service with no observable damage or required maintenance.
It is expected that GDOT will get many more years of highly cost‐effective service from these pavements.
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