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IMPLEMENTATION 

Implementation of the use of Sulphur-Asphalt-Sand (SAS) will 
probably be delayed because of the high cost of the material. For 
example, as much as 15 percent of the total mix is sulphur. Actually, 
some of the aggregate is replaced by sulphur. Sulphur is approaching 
the cost 6f asphalt. However, the orimarv object of this ~rniRct 
was to determine the performance of a SAS mix. In this particular project, 
at least, the mater"ial performed satisfactorily for four years and 
at this time several more years of service life are expected. 

vii; 



Bac~ound 

FOLLOW UP REPORT ON 
\ 
SAS PAVEMENT 

IN KENEDY COUNTY 
(Original Project 1-9-76-519) 

Fourth Year Observation 

The first (and only as of 1981) Sulphur-Asphalt-Sand (SAS) section in 
Texas was placed in Kenedy County on US-77 during the summer of 1977. 
The experimental sections compared materials and pavement depth. The 
control or comparison section consisted of one inch of HMAC surfacing 
on 10 inches of Caliche base. The SAS material was placed in three. 
sections e~ch with a different pavement depth of 4 inches, 7 inches 
and 10 inches. A one-inch HMAC surfacing was placed on each. Atype 
o HMAC material using only asphalt as a binder was placed as the re­
maining part of the experiment in depths of 4, 7 and 10 inches. Again 
a one-inch (type D) HMAC surfacing was placed over these sections. 

Object ive 

The object of this report is to discuss the series of tests obtained on 
this experiment on May 14, 1981. These tests were conducted in the 
47th month after placement and could represent the 4-year test period. 

Testing 

The official testing and analysis ended after the 36th month. The only 
tests obtained during the 47th month were deflection and visual rating. 
Both type~ of data were collected in a manner similar to previous testing. 

Feporti~ 

Summary data from all test periods are included and shown in Tables I 
through IV. Appendix A shows Deflection Plots (after Little at TTl). 
Appendices Band C contain the data collected. 

Analysis and Resut~ 

Basically all sections are still performing well after four years of 
service. Little visual difference can be noted between the SAS, HMAC 
or control sections. The roughness (SI) may be increasing slightly. 
The. re is little change in deflection values with time. The pavements 
are stiffer in winter (December) as compared to summer. (June). Con­
sidering equal depth material and excepting the 7-inch material, the 
asphalt mix material could be slightly stronger than the SAS. The 
strengths seem about equal on the 7-inch material. The deflection 
plots indicate the thicker m~terial is stronger and the more southerly 
subgrade (SAS) seems stronger than the more northerly (HMAC). 

The cracking noted in the visual rating seems to reflect change more 
readily than other data items. As shown in Table IV, the longitudinal 
cracking has increased significantly between the third and fourth year. 
This cracking has extremely small crack width and one must kneel to see 
the cracks. Therefore, it ;s believed the pavement is still performing 
well and no undue concern should be placed on the cracking increase. 

1 



However, cracking is a (probably the best) forerunner of failure and it 
is interesting to note the trends. The following maybe noted: 

1. Some of the tranverse cracks (caliche section) were noted 
during the first (winter) observation. These cracks closed 
during the sUlllmer and opened again during the next winter. 

2. A fog seal was placed between the 18th and 24th month. This 
treatment appears to greatly aid in the sealing or reduction 
of cracking. Within one year after treatment, transverse 
cracks could not be found on several sections and a 
reduction in the longitudinal rate of cracking is evident. 

3. Interestingly the 7 -(actually 8-};nch depth material initially, 
and st"i11. has the larger amount of longitudinal cracking. 

4. The lO~inch sections are relatively crack-free. 

5. The 4-inch sections are beginning to crack more rapidly than 
the other sections. 

Su!nll1~ and Conc 1 usi ons 

The SAS, HMAC and Control sections are performing well after four years 
of operation. All sections will probably perform well for several more 
years. 

2 



3 
In Hheelpath -
Outside Lane 

TABLE I 
MRI"1 VALUES 

Control 
1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 

Date 10" Caliche 10"SAS 7" SAS 4" SAS 4" HMAC 7" HMAC 10" HMAC 

Dec. 13, 1977 
Init or 6 mo. 

June 16, 1978 
12 mo. 3.6 3.2 2.8 3.9 4.1 4.4 

Dec. 4&5, 1978 
18 mo. 3.3 3.4 2.9 4.4 4.2 4.4 

June 6, 1979 
24 mo. 2.7 3.5 3.4 4.2 3.9 4.2 

J u n e 25, 1980 
36 mo. 2.5 3.0 2.7 3.8 3.8 3.5 

-May 14, 1981 NM NM NM NM NM NM NM 47 mo. 

NM - Not Measured 



TABLE II 

DEFLECTION - STIFFNESS COEFFICIENTS 

Control 
1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 

Date 1011 Caliche 10" SAS ]'I SAS 411 SAS 4" HMAC 711 HMAC 10" HMAC 
Subgr. Pavem. Subgr. Pavem. Subgr. Pavem .. Subgr. Pavem. Subgr. Pavem. Subgr. Pavem. Subgr. Pavem. 

Dec. 13, 1977 
Init or 6 mo. .28 .88 .24 1.28 .25 1. 34 .24 1.84 .23 2.05 .22 1.60 .21 1. 53 

June 16, 1978 
12 mo. .28 .84 .24 1.14 .27 l. 07 .24 1. 75 .24 1.85 .23 1.22 .21 1.26 

Dec. 4&5, 1978 
18 mo. .29 .83 .24 1.41 .27 1.18 .25 1.81 .24 1. 95 .22 1. 58 .21 1. 57 

June 6, 1979 
24 mo. .31 .76 .26 1.12 .28 1.10 .27 1. 57 .26 1. 73 .25 1.15 .23 1. 31 

June 25, 1980 
36 mo. .31 .73 .26 

(98°F) 
1.02 .29 .95 

( 98°F) ( 98°F) 
.26 1. 58 .25 1.73 .24 l.13 .24 1.14 

(98°F) (98°F) (98°F) (lOOoF) 

May 14, 1981 
47 mo. .30 0.69 .24 ° 1. 23 .27 1.14 .26 1. 53 .25 ° 1.83 .23 1. 33 .21 1. 55 

(85 F) (87 F) (87°F) (86oF) (85 F) (86°F) (86°F) 

~ 



TABLE I II 
DEFLECTION - SPREADABILITY AND 

MAXIMUM DEFLECTION 

Control 
1980-1985 1985-1990 1990-1995 1995.,.2000 2000-2005 2005-2010 2010-2015 

10" Caliche 1011 SAS 711 SAS 4" SAS 4" HMAC ]'I HMAC 10" HMAC 
Date Spread Max.Def. S. r,1. D. S. ~1. D. S. M.D. S. M. D. S. M.D. S. M.D. - - - -

Dec. 13, 1977 
Init or 6 mo. 65 .010 79 .010 68 .012 64 .019 68 .018 73 .017 83 .011 

June 16, 1978 
12 mo. 66 .010 75 .011 61 .014 60 .021 62 .021 64 .022 72, .017 

Dec. 4&5, 1978 
18 mo. 66 .009 82 .009 65 ) .011 63 .018 66 .018 72 .018 86 .011 

June 6, 1979 
24 mo. 61 .008 75 .008 62 .010 62 .015 65 .015 67 .016 80 .011 

June 25, 1980 
36 mo. 61 .009 75 .009 59 .012 58 .018 62 .017 61 .020 78 .012 

May 14, 1981 
47 mo. 59 .010 76 .009 60 .013 59 .019 66 .016 68 .018 82 .012 

U'1 



0'\ 

Outside Lane TABLE IV 
VISUAL RATING 

Control 
1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 

10" Caliche 10" SAS 711 SAS 4'1 SAS 4" HMAC 7" HMAC 10" HMAC 
Date Long. Trans. Long. Trans. Long. Trans. ~. Trans. Long. Trans. Long. Trans. Long. Trans. 

Dec. 13, 1977 
Init or 6 mo. a 12ea a a a a a a a a a a a a 
June 16, 1978 
12 mo. a 1 a a a a a 0 a a a a a a 

Dec. 4&5, 1978 
18 mo. 15' Ilea 0 a 43' a 15 ' 3ea 0 a 12' 0 3' 0 

Fog Seal 

June 6, 1979 
24 mo. a 6ea a lea 105' a 20 1 lea a a 23 1 lea 3' 0 

June 25~ 1980 
36 mo. a a a a 108' a 271 a a a 51' lea 6' a 
May 14, 1981 
47 mo. 0 0 11 0 202' 0 182' 3ea 155' 0 206' 2ea 31' 0 



APPENDIX A 

DEFLECTION PLOTS 
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VISUAL DISTRESS DATA 
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48 MO. 15 
SURFACE DISTRESS INVENTORY 

ON SULFUR ASPHALT TEST SECTIONS 
US-77-KENEDY CO. 

May 14, 1981 .. 

Long. 
Station Crack T.Y:ee Crack Length Remarks 

Control 1980+00 to 1985+00 None 

10" SAS 1985+00 to 1990+00 
1987+75 to 1987+76 Long. l' In Centerline 

total 11 

7" SAS 1990+00 to 1995+00 
1991+35 to 1991+70 Long. 35 ' Outside lane right 

wheel path 

1992+46 to 1992+50 Long. 4' Outside lane left 
wheel path at core 

1992+60 to 1993+09 Long. 49 ' Outside lane right 
wheel path 

1993+28 to 1993+80 Long. 72' Outside lane right 
wheel path with 
occasional short 
transverse leading 
off 

1994+03 to 1994+45 42' Outside lane right 
total 202' wheel path 

7" SAS 1995+00 to 2000+00 
1995+00 to 1995+30 Long. 30 ' Outside lane right 

wheel path 

1995+20 to 1995+45 Long. 25' Outside lane left 
wheel path 

1995+30 Trans. (1)' Between wheel path 

1995+43 Trans. (1) From left wheel 
path about 2 feet 

1995+50 Trans. (1) Outside lane from 
right wheel path to 
3 feet left. 

1995+50 to 1995+70 Long. 20' Outside lane right 
wheel path 

1995+85 to 1996+02 Long. 17' Outside lane right 
wheel path 

1996+05 to 1996+30 Long. .25 ' Outs i de 1 ane left 
wheel path 

1996+05 to 1996+40 Long. 35 ' Outside lane right 
wheel path 
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DEFLECTION DATA 
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