
SURVEY 

FINAL REPORT 

FOR REACTIVE BLENDS OF ASPHALT 
ANTISTRIPPING ADDITIVES 

by 

G. W. Ha up in, Jr.. 
Research Scientist 

AND 

(The opinions, findings, and conclusions expmessed in this 
mepomt ame those of the authom and not necessamily those of 

the sponso•in Z agencies.) 

(A 
Virginia Highway and Transportarion Research 

Cooperat've 0r=•anization Sponsored Joinrly by 
Department of Highways & Transportation 

the University of Virgin'a) 

Council 
the Virzinia 
and 

In Cooperation w'th the U. S. Denartment of 
•edera_ Highway Administrat.•on 

Transnortation 

Charlottesville, Virzinia 

Anril 1983 

VHTRC 83-R33 



BITUMINOUS RESEARCH ADVISORY COMMI •m 

A. D. BARNHART, Chairman, District Materials Engineer, VDH&T 

J. D. BARKLEY !i, Resident Engineer, VDH&T 

P. F. CECCHINI, District Engineer, VDHST 

• L CORLEY, District Engineer, VDHgT 

W. R. DAVIDSON, District Eng •_nee•., VDH$ "• 

B. J. DAVIS, Area Engineer, FHWA 

C. E. ECHOLS, Asst. Prof. of Civil Engineering, U. Va. 

R. J. GIBSON, Resident Engineer, VDHST 

W. L. HAYDEN, Assistant District Engineer, VDHgT 

C. S. HUGHES III, Highway Research Senior Scientist, VHgTRC 

A. B. JOHNSON, Assistant Construction Engineer, VDHgT 

J. T. LOVE, Materials Engineer, Materials Division, VDHST 

T. W. NEAL, JR., Chemistry Lab. Supvr., Materials Div., VDH&T 

R. D. WALKER, Chairman, Dept. of Civil Engineering, VPI $ SU 

ii 



SUMMARY 

When subjected to elevated temperatures, some blends of 
asphalts and antistripping additives undergo a reaction that 
causes the additive to be ineffective. The frequency of 
occurrence of reactive asphalt-additive blends used by the 
Virginia Department of Highways and Transportation was determined 
to ascertain the level of testing that is necessary to prevent 
acceptance of their use in asphaltic paving mixtures. 

Samples of asphalt cement were collected, combined with the 
two additives used most frequently by the Department, heat treated, 
and tested. Bottle and stripping tests were used to evaluate 
the reactivity of the blends. 

Although approximately 50% of the asphalts reacted with an 
additive, the reactions were not detrimental when normal additive 
doses were used. It was concluded that no modifications to the 
present test procedures and frequency of tests are needed. 
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PURPOSE A•\[D SCOPE 

The purpose of this investigation was ro determine about how 
often reactive combinations of asphalts and additives are used in 
paving mixtures in Virginia. Asphalt samples were obtained state- 
wide and tested with the two additives used most frequently in 
V••'nia•__• The results were used +o• determine •he. _•_••uency_ 
of "•s•ing._ n=c=ssary to •reven•• the use o= reactive, lends. 



MATERIALS 

Thirty-two samples of asphalt cement with no additive were 
obtained throughout the 1981-82 construction seasons by inspectors 
at various asphalt terminals. Two antistripping additives, Pave 
Bond AP Special and Kling Beta XP-251, were blended with each 
of the asphalt cements and the blends then were subjected to heat 
treatment and testing. 

Aggregate that has a history of stripping was used in the 
stripping test. The mix gradation and asphalt content are listed 
in Table I. 

Table i. Gradation and Asphalt Content 

.Sieve Percent Passin.g 
1/2 I00 
4 60 
30 22 
200 5 
Asphalt content 6.0% 

PROCEDURE 

Prior to testing, the asphalt-additive samples were treated 
in an oven at 325°F (162°C) for 120 hours. Following this 
treatment, a stripping test currently being implemented in Virginia 
was used to determine whether the asphalt-additive combinations 
had been rendered ineffective. Because this stripping test 
is rather lengthy, a quick bottle test was used to screen the 
numerous asphalt-additive samples. Six of the asphalt-additive 
blends showing the most detrimental reactivity as determined by 
the bottle test were then tested with the stripping test to deter- 
mine whether the reactivity was sufficient to render them inef- 
fective. 

Bottle Test 

The bottle test has been used by several state agencies and 
producers of additives to detect the presence of additive in 
asphalt-additive blends. Since it had been determined in a prior 
study (2) that the test indicated an additive was ineffective in 
concentrations less than 0.1%-0.2%, a 0.2% concentration was used 
in an attempt to detect a minimum asphalt-additive reaction at a high storage temperature. 



The Virginia rest procedure (:,•TM-55) used is described in 
the Appendix. The degree of coating of She sand was observed 
rather than attempting to class'fy the coating as pass or 
fail, which is normally done. A pass or fail classification 
would have resulted in too many blends to be evaluated wish the 
strippin• test. 

ipp St• in• Tes, 

A strioping test modified from the one developed under 
NCHRP Project 4-8(3) was used to test six of the asphalt-additive 
blends identifi=d• by •he bott •_• t•sts• as possibly_ being •-• activ•.(3,•.) The tensi •_e s.•=nzth• •tio• (TCR•), wh•_ch _•s •he,_ 
ratio of the preconditioned strength to the dry strength, was used 
to predict stripping susceptibility. A normal dose of additive 
(0.5%) was used for the stripping tests. 

Results 

Approximately one-half of the bottle tests indicated a 
reaction that had •educed the eff=ctiveness o• the antistr'nninc 

=f• d w • addi÷ive• The samples ÷hat._ we•=• a: •cte •=• not •elated. to 
brand of asphalt, rermina! location, or type of additive. 

The stripping test results are listed in Table 2. The 
TSRs, which were excellent, ranged from @.88 to 0.96. Normally, 
values greater than 0.75 are considered satisfactory. This 
aggregate with no additive usually produces a mix with a TSR of 
approximately 0.4. Although the bottle tests indicated that 
reactions occurred for about one-half of the asphalt-additive 
blends, these reactions were not_ detrimental-to the additive. 

•able 2 Stripping Test Results 

10B 0.93 
lib 0.94 
i•B 0.95 
2!B 0.89 
25B 0.96 
28B 0.98 

SamD!e TSR 



CONCLUSIONS. 

!. From the results of bottle tests, it can be expected that 
additives will react with asphalt in approximately one- 
half of the blends used in Virginia. 

2. Based on the results of the stripping tests, it is concluded 
that the reactions, are not detrimental at additive doses 
normally used. 

3. Additives will not become inactivated under normal conditions 
of use in Virginia. 

RE C 0MMENDAT I ON 

The results of this investigation indicate that present 
test procedures and frequency of testing are sufficient to 
prevent acceptance of reactive blends of asphalts and additives. 

It is recommended that no extraordinary testing be conducted 
to monitor reactive blends. 
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APPENDIX 

Detection of Antistripping Additives 
(Quick Bottle Test) 

Designation" VTM-55 

in Asphalt Cements 

I SCOD8 

This method covers the procedure to be used in rapidly 
determining the presence of an antistrippin Z additive in 
asnha!t cements. 

Apparatus 

a. 4 oz. (0.! liter approximately) 
screw cap. 

glass bottle with a 

b Glass or wood stirring rod. 

C Medicine dropper. 

d Paper toweIs. 

Clean ! qt. (0.9 liter approximately) test can. 

Balance with a capacity of at least I00 grams, 
to 0.i gram. 

sensitive 

 Standard Oztawa sand (ASTM C 190 sand, 20-30 mesh). 

h. Distilled or demineralized water. 

i Solvent Haphtha (VH & P). 

Procedure 

Place 20 grams + ! gram of the standard Ottawa sand in 
"he• 4 oz (0 •ite• app•oxima+ely_ ) bott •=•, and add 

.• • enough distm•,led or •em_neral•zed water at_ room temper- 
ature to cover the sand 1/2 inch (12.7 mm). 

b Heat the asphalt to be rested unti•_ thoroughly ,,_iqu 
Weigh I00 grams + i gram and cool to 175 ° to 200°F 
(79.4 ° to 93.3°C•. Slowly add 36 grams + ! gram of the 
solvent naphtha. The solvent will vapormze rapidly at 
this temperature, so this step should be done where there 
is good ventilation a•nd no open flames. Some reheating 
or the mixture ma• be required on a hot plate. _•has 
resulrs ir• a cutback. Check the weight (mass) of the 
so',vent-asphalt mixzure when blending is finished •o 

ensure proper amount of solvent. •%dd any amount of 
solvent needed •o attain the 36 + ! gram required. 
Norma•!v •,=heating wil• not be •=quir=d a, this noint 



Quick Bottle Test (continued) 

c. When the mixture has cooled to 140 ° to 150°F (60 ° to 
65.6oc), add 1 gram + 0.2 gram of the prepared cutback 
material onto the surface of the water. 

d. Place cap on bottle and shake vigorously for 30 seconds. 

e. Remove cap and pour off excess water. 

f. Dump the sand on a paper towel and observe the degree 
of coating. 


