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SUMMARY 

The purpose of this investigation is to evaluate the effective- 
ness of hydrated lime as an antistripping additive in several test 
sections. The two sections installed in 1982 contain S-5 surface 
mixes with (I) hydrated lime, (2) a chemical additive, and (3) no 
additive. Stripping tests on the mixes have predicted that those 
containing hydrated lime are less susceptible to stripping than 
the identical mixes with conventional chemical additives. The 
construction of at least two additional test sections is planned 
for 1983. 
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PURPOSE AND SCOPE 

In Virginia chemical antistripping additives are used in 
most hot plant mix containing non-carbonate aggregates. Although 
chemical additives provide short-term benefits there is some doubt 
concerning their long-term effectiveness. (1,2) Because an al- 
ternative additive, hydrated lime, has been used with apparent 
long-term success by some states, this study was undertaken to 
determine, on a limited basis, whether the addition of hydrated 
lime might be beneficial to mixes produced in Virginia. Test 
sections of asphaltic concrete containing hydrated lime have been 
installed and their performance is being evaluated through 
stripping tests and periodical observations. This investigation 
is supplementary to an extensive laboratory study that is in 
progress at the Research Council but is being financed and reported 
upon separately. 

TEST SECTIONS 

While it was planned that four test sections would be placed, 
only two could be installed during the 1982 construction season. 
These installations are described below. 

Installation No. I 

On installation no. I, S-5 surface mixes were placed in a 
1.4 in. (36 mm) thick lift on the eastbound traffic lane of 
Route 58 east of Martinsville by APAC-Virginia, Inc. The sources 
of materials are listed in Table I and the target gradation and 
asphalt content in Table 2. As noted in Figure I, the installation 
comprised a section of S-5 containing a chemical additive, one 
with hydrated lime, and one with no additive. There was no 
difference in the appearance of the three mixes. 

The mix containing a chemical additive was placed on June 
9, 1982. With rain having prevented paving on June i0, the mixes 
containing no additive and the one with hydrated lime were placed 
on June II. 



Table I. Amounts and Sources of Materials 

Installation No. i 

5O% 
2O% 
30% 
1% 

5.9% 
0.5% 

#8 crushed granite 
stone sand 
#i0 crushed granite 
hydrated lime 
AC-20 asphalt cement 
Pave Bond special additive 

Martinsville Stone, Fieldale 
Martinsville Stone, Fieldale 
Martinsville Stone, Fieldale 
Virginia Lime Co., Kimba!lion 
Amoco, Chesapeake 

!nstaliation No. 2 

75% 
25% 

S-5 blend crushed granite 
sand 

6.1% 
0.5% 

hydrated lime 
AC-20 asphalt cement 
Kling Beta XP-251 additive 

Jack Quarry, Petersburg 
Lone Star (Puddledock Farm) 

Petersburg 
Virginia Lime Co., Kimballion 
Exxon & Chevron, Richmond 

Table 2. 

Sieve 

Target Mix Gradation and Asphalt Content 

Percent Passing 

Install. No. i Install. No. 2 

1/2 I00 i00 
4 53 65 
30 20 27 
200 8 5.5 

Asphalt content, % 5.9 6.1 
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0.50 Mi. 

,.•CL Martinsv•ll • 

0.90 

F igu-re !. installation No. ! eastbound lane of Route 58. 



One 50-1b. (22-kg) bag of hydrated lime was added to each 
5,000 lb. (2.3-Mg) batch of mix by two workers through a hole in 
the pugmill. The batch was dry mixed for 5 seconds and then 
wet mixed for 30 seconds. The 30-second wet-mix time was 
adopted when some uncoated aggregate particles were observed 
in the mix after 25 seconds of wet mixing. 

No problems were encountered in placing and compacting the 
mixes over the existing slurry seal surface, which was moderately 
to severely cracked. 

Installation No. 2 

On the second installation, the mixes were placed in a 
I.I in. (28 ram) thick layer on July 28 and 29, 1982, by the 
Short Paving Company, Inc. The installation is on Route 600 
between the Appomattox River and 0.I mi. (0.2 km) west of 
Route 226 (Figure 2). As for installation no. I, the sources 
of materials are listed in Table 1 and the target gradation 
and asphalt content are listed in Table 2. Although it would 
have been desirable to use the same brand of asphalt for all 
mixes, it was necessary for the contractor to purchase asphalt 
with no additive from Exxon and asphalt with 0.5% chemical addi- 
tive from Chevron. Two tankers of the Exxon asphalt cement were 
used for the lime mix and the mix with no additive. 

The lime (1%) was added using the same proce-dure that was 
used on installation no. i. The contractor used a 40-second 
dry-mix cycle and a 25-second wet-mix cycle. 

The existing plant mix surface had numerous skin patches, 
but the paving operations went smoothly with no problems. Again, 
there was no difference in the appearance of the three mixes. 

TEST RESULTS 

Voids 

Slabs were cut from the pavements after they had cooled, and 
the voids were determined immediately by Department district 
personnel for installation no. i, and subsequently in the Research 
Council laboratory for installation no. 2 (Table 3). The value 
of voids for the mix with no additive from installation no. 2 
appears suspect because the mix containing a chemical additive 
and the one with hydrated lime had considerably lower voids yet 
there was no difference in the appearance of the mixes, loose 
or compacted. 
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Figure 2. Installation No. 2 Route 600. 



Table 3. Average Pavement Voids, percent 
(Average of 4 Slabs) 

Mix Install. No. I lnstall. No. 2 

No additive 7.2 12.5 
Chemical additive 8.8 6.9 
Lime 6.6 5.0 

A_s pha It Recover•y 

Utah has reported that mixes containing hydrated lime were 
found to harden at a slower rate than mixes with no lime. (3,4) 
Consequently, viscosity and penetration tests were performed 
on asphalt recovered from pavement samples obtained immediately 
after construction, and the results (Table 4) will be compared with 
those of future periodic tests to determine the influence of 
hydrated lime on the hardening rate. A decrease in the hardening 
rate could result in an increase in pavement life. 

Stripping 

Stripping tests were performed on samples of the mixes 
obtained during construction of the test sections. The results, 
illustrated in Figure 3, predict that both mixes containing 
lime are less susceptible to stripping than identical mixes with 
conventional chemical additives. The chemical additive benefited 
the mix on installation no. I; however, there was only a very 
slight increase of the tensile strength ratio when it was added 
to the mix on installation no. 2. 

FUTURE WORK 

As mentioned previously, only two test sections could be 
installed in 1982. It is anticipated that at least two additional 
sections will be placed and tested during the 1983 construction 
season. Samples approximately I year old will be obtained from 
the sections installed in 1982, and the asphalt recovered and its 
physical properties determined. Performance and any indication 
of stripping will be determined visually. At that time, a 

progress report will be submitted. 

No additional funds or time extension for this study is 
anticipated at this time. The amount appropriated for the 
1982-83 fiscal year was $18,000. Expenditures to December !, 
1982, totaled approximately $10,611.49, leaving a balance of 
approximately $7,388.51. 
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