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IMPLEMENTATION

The Department should consider specifying the use of antistripping additives for
certain North Louisiana aggregate-asphalt mixtures. Although such a requirement
may increase the cost of asphalt cement by 1.5 cents per gallon (0.4 cents per
1iter) the resulting mixtures would minimize certain pavement problems associated
with stripping conditions. Table 4 can be used as guidelines for specifying

the asphalt-aggregate combination that would require antistripping additives.
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INTRODUCTION

Mineral fillers in asphaltic concrete are used primarily to fill voids in the
mineral aggregate and thereby create a dense mix. The filler also tends to
jncrease the stability of the mix, and to some extent, act as an antistripping agent,
depending on the quantity of filler used. On the other hand, the brittleness

and tendency of the mix to dry out and crack in service can be attributed, to some
degree, to the presence of filler. This coupled with the problem of stripping of
asphalt from the aggregate, directed attention towards the use of antistripping
additives in lieu of mineral fillers to provide the desired hot mix characteristics
comparable to those obtained with mineral fillers. This report, then, is concerned
with the laboratory evaluation of mixes with mineral fillers and those with
antistripping additive in place of mineral fillers.

OBJECTIVES AND SCOPE

The major objective of the study was to determine the feasibility of specifying
antistripping additives in lieu of mineral fillers in asphaltic concrete mixtures
using Marshall Test and visual observation of stripping characteristics as criteria.

The scope of the study was confined to wearing course type sand-gravel mixtures
with aggregate from two geographical sources and the asphalts from six major
sources generally used in the State.

METHOD OF PROCEDURE

Mixes were prepared with zero-, two-percent and five percent mineral filler and
with no filler and an antistripping additive. These mixes were prepared in the
laboratory at predetermined optimum asphalt content according to the Marshall
Method of Mix Design (LDH TR 303). Thus, for each aggregate-asphalt combination
four mixes were prepared, making a total of 48 mixes for both aggregate sources.
The antistripping additive was a commercial brand from the Department's Qualified
Product's List. The percentage of additive was based on past experience and



was added to the asphalt cement on weight basis. The various mixes were
evaluated using the following criteria:

1. Marshall Stability and Flow (LDH TR 305)

2. Percent Voids in Total Mix (LDH TR 304)

3. Index of Retained Marshall Stability of Immersed Specimen (LDH TR 313)

4. Visual Stripping Characteristic
The stripping of asphalt from aggregate surfaces was evaluated by subjecting
the various mixes to the action of boiling water for ten minutes. The extent of
stripping was determined by visual observation of the stripped aggregate particles
after the boiling period. A brief outline of this method of test appears in the
Appendix.

DISCUSSION OF RESULTS

Marshall Test Properties

Tables 1 and 2 1ist the average test data for the two aggregate sources used in
the study. Figures 1 through 6 show graphical relationships of these data for
each asphait source. Data averaged for each filler content is also indicated in
these figures. Although the relationships are i11 defined, the data
in the tables and figures warrant the following comments:

1. In general, use of an antistripping additive and no mineral filler

may result in loss of stability and density expressed as percent
voids (Figures 1 through 4).

2. The index of retained strength does not seem to indicate any detrimental
effect of water on the mixes without mineral filler (Figures 5 and 6).
However, this index may be a function of aggregate source as is
indicated by the higher magnitude of retained strength for one source
over the other.

Visual Stripping Evaluation

The stripping test was performed according to the test outlined in the Appendix.
The various mixes were then evaluated by a panel of raters. The criteria was the
extent of asphalt stripped from aggregate particles. The average rating scale
for each mix is indicated in the last column of Tables 1 and 2. The rating

scale of 1 indicates none to very slight stripping and the scale of 5 indicates
an extreme stripping condition. On the basis of this subjective rating scale,
the following comments seem justified:



1. Presence of mineral fillers do tend to minimize stripping of asphalt
from aggregate surface. Likewise, addition of antistripping additive
minimizes this stripping for some asphalt aggregate mixtures. This is
readily seen by reduction in a rating scale for mixes with additive from
those with no filler and no additive.

2. In general, mixes containing North Louisiana aggregate exhibit a greater
stripping condition than the corresponding mixes made with South
Louisiana aggregate.

3. Regardless of the aggregate source, certain asphalts seem to contribute
to the stripping characteristics of these mixtures. This is evident
for mixes containing asphalt designated as "C" in the Tables.

Extended Stripping Evaluation

On the basis of the above findings, it was decided to broaden the scope of the
stripping phase of the evaluation by including various sources of aggregates
generally used in the State in asphaltic concrete construction. Samples from
eleven sources of aggregates, five from South Louisiana and six from the North,
were obtained for this evaluation. The fraction passing 3/8-inch sieve and retained
or No. 4 was used in the test.

Asphalt cements generally used in North Louisiana were used with that area's
aggregates and those used in South Louisiana were paired with the corresponding
Southern sources. The grades were AC-40 and AC-20. The X's in Table 3 indicate
the various aspha1t¥aggregate combinations described above. For each asphalt-
aggregate combination two mixes were prepared, one without the additive and one
with 0.5 percent additive. The asphalt content was four percent. The prepared
mixes were immersed in a 60°C water bath for 10 minutes, after which time they
were subjectively evaluated for stripping using a scale of 1 to 5 as defined
previously.

Table 4 is a recapitulation of the stripping evaluation. In this table, the X's
and the 0's, for AC-40 and AC-20, respectively, indicate excessive stripping for
that asphalt-aggregate combination. The blanks indicate no stripping to very
slight stripping. The data in this table reinforces the trend observed in the
previous section, namely that:

1. The North Louisiana aggregate are more prone to stripping than the
corresponding South Louisiana aggregate.



2.

Asphalt "C" seems to have an adverse effect on all North Louisiana
aggregate with some aggregate in the group requiring as much as 1.0
percent additive to prevent stripping.

SUMMARY, CONCLUSIONS & RECOMMENDATIONS

In the previous sections an attempt was made to discuss the comparative evaluation
of some major sources of sand-gravel-asphalt mixtures with and without mineral
fillers, and with antistripping additives in place of mineral fillers, using
Marshall Test and visual stripping characteristics as criteria for evaluation.

On the basis of this evaluation, the following conclusions and recommendations
seem warranted and are within the constraints of the materials and test procedures
used in the study:

1.

Absence of mineral fillers in asphaltic concrete mixtures may result

in loss of stability and density (expressed as percent voids). Further-
more, since mineral fillers do tend to minimize stripping of asphalt
from the aggregate surface, it does not seem feasible, at this time,

to recommend replacement of mineral fillers with antistripping additives
only.

In general, mixes made with North Louisiana aggregates exhibit a greater
stripping condition than the corresponding mixes containing South
Louisiana aggregates.

Regardless of the aggregate source, certain asphalts tend to contribute
to the stripping characteristics of mixtures.

On the basis of (2) and (3) above, it is recommended that the
Department specify the use of 0.5 percent antistripping additive by
weight of asphalt cement for certain North Louisiana asphalt-aggregate
combination in asphaltic concrete. Table 4 can be used as a guideline
for determining the asphalt-aggregate-quantity of additive combination
for specification purposes. Specifying such treatment will, however,
add to the cost of asphalt cement by approximately 1.5 cents per gallon
or 0.4 cents per liter.

It is also recommended that the stripping test described in.the Appendix
be used whenever questionable asphalt-aggregate mixtures (with regard
to stripping characteristics) are encountered.
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MARSHALL STABILITY, LB.
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FIGURE 5: Index of Retained Strength for North Louisiana Aggregate
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FIGURE 6: Index of Retained Strength for South Loutstiana Aggregate

12



TABLE 3: Various Combinations of Asphalt-Aggregate Mixes Used in
Stripping Evaluation

o ok 3 o ¥ e e Xk K gk e A o oA Xk e %k ok K ok ok ook s 3k ik A e R ok ol e ok dk e Kok o ok e ok ek ke ke Rk K K

* ASPHALT SQURCE * F M L T C S SNO *
2 ok o A Mok o ¥ ok ke Y e e i ok sk ¥ ok ok e ol ok vk ok die 3 e ok ok ol o e i ok e ok ik e ki ke kb R sk el sk i i
* AGGREGATF SNURCF x *
k3 *x =
* SOUTH LA * *
* ROGERS (62) * XX XX %
* WA CNRE{62) * XX XX *x
* PLANT3 (61) *= *
% TRINITY(O7) x XX X X X X *
% GIFFORN(O7) * XX X X X X *
x * *
* NORTH LA * *
* LA INDUST(0D5) x X X XX XX XX *
* LA INDUST(08) * xX X X X X X X X X X X *
* MID STATE(N8) % XX X X X X X X X X X X *
* WINFORD (04) * XX X X XX ' *
* MADDEN (04) = XX X X X X *
* RUNYON (Q5) = XX XX X X XX %
¥ e g X A ek o ¥ B A ok T Ak e ko Tk ok vk Yk ke e ok ok o Yk K ok i e i R gk K vk e ik e e dk ko die ok g e dic o e Tk ol ke i e

TABLE 4: C(ombination of Asphalt-Aggregate-Additive Mizes Showing
Excessive Stripping

3 3 Xe e o0 %o e % % % % X vk o 2 R X< ok e 2k ok X e 3k ok ek 0 e N oK R o Ok 3K %R K R RO R RO ke R R AR KR % ROR R XK K N

* ASPHALT SOURCE  * E M L T C S SND %
* ADDITIVE, % ¥ NA .5 NA «5 NA .5 NA .5 NA .5 1. NA .5 NA .5 *
****#*###t***t*****#*************k*********###*******#n******t***********
* AGGREGATE SQURCE * *
%= * *
*  SOUTH LA * *
* ROGERS (62) XX *
% WA CORE(62) * *
% PLANT3 (61) * *
* TRINITY(OQT) # *
* GIFFORD(07) * *
3 x u
* NORTH LA * *
* LA INDUST{OS) =* XX XX XX XX XX *
* LA INDUST(0QO5) = 8]0 00 0o *
% LA INDUST(08) = XX =
* LA INDUST(08) =% 00 *
* MID STATE(QS8) x XX XX XX *
* MID STATE(Q8) x 00 %
* wWINFORD {04) = XX XX XX ¥
%* WINFORD (04) = G0 aag *
= MADDEN (04) = XX *
* MANDEN (04) =* 00 *
* RUNYON {05) x% XX XX XX ®
*® RUNYGN {05) = a]8] 00 ©Oo 0n *
X Ao g a0 ok Xk ok %ok w vk Tk Aol ol e e o R o e X e Yo e R R 8 R TR e e R e R R AR R TR XK X R K R e ARk X XE RO X0 NE RO XX X XK

NOTE: XX=AC-40, CO=AC~20+ NA=NQ ADDITIVE
NUMBERS IN PARENTHESES REPRESFNT DISTRICT NUMBERS
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APPENDIX



1.

BRIEF OUTLINE OF
METHOD OF TEST FOR DETERMINATION
OR LOSS OF ADHESION (STRIPPING) OF
ASPHALT-AGGREGATE MIXTURES

SCOPE:

This method is intended for the determination of Loss of Adhesion between
asphalt and aggregate due to water. The asphalt-aggregate mixtures may
be either plant mixed or laboratory mixed. The method is also applicable
for evaluation of anti-strip additives in the asphalt-aggregate mixtures.
The Loss of Adhesion, if any, is determined subjectively by visually
observing the proportion of stripped aggregate particles.

APPARATUS :

a. Constant temperature electric oven, capable of maintaining temperatures
within ¥ 5° F, |

b. Balance - having a capacity of approximately 2 kilograms or more and
sensitive to 1 gram or less.

c. Sufficient number of pots, pans, etc.

d. Other appurtenant equipment such as a dial thermometer, gloves, etc.

PROCEDURE :
I. Evaluation of Asphalt-Aggregate Mixtures.

a. Preparation of Mix

In the Laboratory, prepare the mix at the desired asphalt content according
to LDH Test Method-TR 303-71, (through Section 6(d)). After the introduction
of the asphalt, mix the components thoroughly either with a spoon or a
mechanical mixer.

b. Strip Test
Transfer the loose mixture prepared above in a pot or beaker of boiling
water. Boil the mixture for 10 minutes. Drain the water and empty
the contents on a white paper towel.

c. Determination of Stripping

The extent of stripping is indicated by visually observing the proportion
of stripped aggregate particles. The stripping is rated subjectively and
should be no more than five percent.
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I1. Evaluation of Anti-Strip Additives

The same procedure as described under 3(a) is followed except that

an anti-strip additive, 0.5% by weight of the asphalt cement, is added
to the asphalt cement during heating and prior to adding to the
aggregate. The strip test 3(b) is then performed on this mixture.

The test as described above is applicable when the asphalt aggregate
mixture indicates stripping characteristics. In such cases anti-strip
additive may be used to determine if the additive tends to alleviate

the problem.
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