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RECYCLING OF ASPHALT CONCRETE FROM 1-80 I N  CASS COUNTY 

ABSTRACT 

Approximately 40,000 t o n s  o f  d e t e r i o r a t e d  a s p h a l t  c o n c r e t e  

h a s  been removed from I n t e r s t a t e  8 0  i n  Cass  County and s tock-  

p i l e d .  Labora tory  t e s t s  i n d i c a t e  t h a t  t h i s  m a t e r i a l  has  

c o n s i d e r a b l e  va lue  when upgraded w i t h  new agg rega t e  and a s p h a l t  

cement. Th i s  r e p o r t  documents t h e  p rocedures  used  and r e s u l t s  

o b t a i n e d  on an exper imenta l  r e c y c l i n g  p r o j e c t .  It was demon- 

s t r a t e d  t h a t  p r e s e n t  drum mixing-recycl ing equipment and 

p rocedure s  can be used t o  u t i l i z e  t h i s  m a t e r i a l  w i t h  s a t i s -  

f a c t o r y  r e s u l t s .  Labora tory  ana lyse s  of  m a t e r i a l  components 

and mix tu re s  were performed: t h e s e  ana lyse s  i n d i c a t e  mix ture  

can  be produced t h a t  i s  uniform,  s t a b l e ,  and very  c l o s e l y  

resembles  mix ture  produced w i t h  a l l  v i r g i n  m a t e r i a l .  

A 1700 f o o t  long t e s t  s e c t i o n  was c o n s t r u c t e d  on US 169 i n  

Kossuth County wherein s a lvaged  a s p h a l t  c o n c r e t e  from 1-80 i n  

Cass  County was u t i l i z e d .  The sa lvaged  mix was b lended  w i t h  

v i r g i n  agg rega t e  and r e c y c l e d  through a modif ied  drum mixing 

p l a n t ,  t h e  r ep roces sed  mix tu re  was s a t i s f a c t o r i l y  p l aced  1% 

i n c h e s  t h i c k  a s  a r e s u r f a c i n g  c o u r s e  on an o l d  PCC pavement. 

An i n s p e c t i o n  o f  t h e  t e s t  s e c t i o n  was made i n  December o f  

1978 t o  e v a l u a t e  t h e  performance a f t e r  one f u l l  yea r  o f  s e r v i c e .  

There  was no ev idence  o f  r u t t i n g  o r  shoving from t r a f f i c .  The 



sur face  does, however, have a very d ry  and somewhat rave l l ed  

appearance. This  can be r e l a t e d  t o  a low asphal t  content  i n  

t h e  mix and some temperature con t ro l  problems which were 

d i f f i c u l t  t o  g e t  f u l l y  correc ted  on such a sho r t  p r o j e c t  

and with a sho r t  supply of r ead i l y  ava i l ab l e  mater ia ls .  

CONCLUSIONS AND RECOMMENDAT IONS 

The following conclusions and recommendations a r e  j u s t i f i e d  

i n  l i g h t  of tes t  r e s u l t s  and one year of experience. 

1. It is  f e a s i b l e  t o  recycle  t h e  salvaged aspha l t  

concrete  s tockpi led  i n  Cass County. 

2 .  The labora tory  tests ind ica te  t h a t  a s a t i s f a c t o r y  

and uniform mixture can be produced by t h i s  recycl-  

ing procedures. 

3 .  The poor performance of t h e  tes t  s ec t i on  is r e l a t e d  

t o  labora tory  work which indica ted  use of a combina- 

t i o n  of aggregates and recycled mater ia l  which would 

become unstable  wi th  aspha l t  contents  a t  o r  above 4.75%. 

4. The mix design f o r  f u tu r e  use of t h i s  salvaged mate r ia l  

must provide f o r  t he  addi t ion  of a combination of v i rg in  

mate r ia l s  which w i l l  permit t h e  use of enough asphal t  

cement t o  provide f o r  a f i n a l  mix which w i l l  have a 

minimum f i lm  thickness of 6.5 microns. A minimum void 

percentage of 3.5 w i l l  a l s o  be required. 



5. The s a lvaged  m a t e r i a l  should  be  c rushed  t o  a maximum 

o f  one  i nch  i n  s i z e  t o  p rov ide  a more uniform b lend  

o f  new and r ecyc l ed  m a t e r i a l s .  

6. Where g r a v e l  was used f o r  t h e  a d d i t i v e ,  poor p e r f o r -  

mance r e s u l t e d  because  o f  t h e  l o w  AC c o n t e n t  and h igh  

vo ids .  

7. The m a t e r i a l  s t o c k p i l e d  i n  Cass  County should  be 

i n t e g r a t e d  i n t o  a r e s u r f a c i n g  p r o j e c t  i n  1979. 

INTRODUCTION 

Approximately 40,000 t o n s  of  a s p h a l t  c o n c r e t e h a v e  been removed 

from 1-80 i n  Cass  County. The m a t e r i a l  is be ing  s t o r e d  on 

l e a s e d  p r o p e r t y  l o c a t e d  approximately  3 m i l e s  n o r t h  o f  t h e  1-80, 

US 71 in t e r change .  The l e a s e  r e q u i r e s  t h e  m a t e r i a l  b e  removed 

by December 30, 1979. 

Th i s  m a t e r i a l  h a s  been damaged somewhat by mois tu re ,  tempera- 

t u r e  and t r a f f i c .  A s  p r e s e n t l y  c o n s t i t u t e d ,  it l a c k s  t h e  

s t a b i l i t y  t h a t  i s  r e q u i r e d  f o r  heavy i n t e r s t a t e  t r a f f i c .  Even 

though t h i s  m a t e r i a l  h a s  been damaged, l a b o r a t o r y  tests i n d i c a t e  

t h i s  m a t e r i a l  h a s  c o n s i d e r a b l e  va lue  when upgraded w i t h  approx i -  

ma te ly  35 p e r c e n t  v i r g i n  m a t e r i a l  and a s m a l l  pe rcen t age  o f  new 

a s p h a l t  cement. 

The l a r g e  q u a n t i t y  of  s a l v a g e a b l e  m a t e r i a l  i n  Cass County and 



t h e  s u c c e s s  o f  t h e  r e c y c l i n g  p r o j e c t  i n  Kossuth County (HR-188) 1 

i n d i c a t e d  t h a t  s t e p s  be taken  t o  v e r i f y  t h e  l a b o r a t o r y  f i n d i n g s  

r e f e r r e d  t o  above. The re fo re ,  an exper imenta l  s e c t i o n  was 
I 

I 
e s t a b l i s h e d  on US 169 i n  Kossuth County t h r e e  and one h a l f  1 

(34) m i l e s  n o r t h  o f  t h e  Humboldt County Line. Although t h e  I 
t e s t  s e c t i o n  was l o c a t e d  a  c o n s i d e r a b l e  d i s t a n c e  from t h e  s tock-  

p i l e  and f u t u r e  usage  a r e a s ,  it was convenient  t o  t h e  c o n t r a c t o r s  

p l a n t  s i te .  The expense a s s o c i a t e d  w i t h  t r a n s p o r t i n g  t h e  sa lvaged  i 

m a t e r i a l  was cons ide rab ly  less than  t h a t  r e s u l t i n g  from moving 

t h e  l a r g e  drum mixing p l a n t  f o r  a  sma l l  q u a n t i t y  o f  product ion.  I 
The 1700 f o o t  tes t  s e c t i o n  (Appendix A )  was c o n s t r u c t e d  under ! 

S t a f f  ~ c t i o n  a u t h o r i z a t i o n  No. S-78-154, approved August 10, 

1977 (Appendix B ) .  Approximately 304 t o n s  o f  r e c y c l e d  a s p h a l t  

c o n c r e t e  were p laced  on a  20 f o o t  wide PCC pavement o r i g i n a l l y  

c o n s t r u c t e d  i n  1936. A p o r t i o n  o f  t h e  tes t  s e c t i o n  pavement 

was o r i g i n a l l y  c o n s t r u c t e d  w i t h  s l o p i n g  curb:  t h i s  r e q u i r e d  

e x t r a  o v e r l a p  by t h e  paver  a t  t h e  c e n t e r l i n e  f o r  a  s h o r t  d i s -  

tance.  Th i s  highway c a r r i e s  an average o f  2030 c a r s  and t r u c k s  i 
p e r  day (ADT) . I 

OBJECTIVES 

The pr imary o b j e c t i v e s  f o r t h e p r o j e c t  were e s t a b l i s h e d  a s  fo l lows:  I 
1. Determine t h e  f e a s i b i l i t y  o f  r e c y c l i n g  t h e  40,000 ton  I 

s t o c k p i l e  l o c a t e d  in  Cass County 
I 



2. Determine r e c y c l e d  mix ture  c h a r a c t e r i s t i c s  u s i n g  

l a b o r a t o r y  tests. 

3.  Determine roadway behav io r  o f  t h e  r ecyc l ed  mixture .  

4. Determine i f  t h i s  sa lvaged  a s p h a l t  mix ture  cou ld  be  

blended w i t h  new aggrega t e  and a s p h a l t  i n  an accep t -  

a b l e  manner by t h e  p l a n t  equipment a v a i l a b l e  a t  t h i s  

t i m e  . 
MATERIALS 

The sa lvaged  a s p h a l t  b i n d e r  and s u r f a c e  cou r se  mix tu re  was 

xemoved from t h e  Cass County s e c t i o n  o f  1-80 between US 71 and 

t h e  Adair  County l i n e  d u r i n g  t h e  1977 c o n s t r u c t i o n  season.  Some 

o f  t h e  m a t e r i a l  had been hea te r -p laned  and some has  been r e s u r -  

f aced  w i t h  a t h i n  l a y e r  o f  Hot Sand S u r f a c e  Course. No a t t empt  

was made t o  s e p a r a t e  t h e  sa lvaged  m a t e r i a l  d u r i n g  removal and 

s t o c k p i l i n g  o p e r a t i o n s .  

The sa lvaged  1%" t h i c k  b inde r  cou r se  was o r i g i n a l l y  produced 

and p laced  i n  1973 and 1974. It was a Type A 3/4 i n c h  a s p h a l t  

c o n c r e t e  mix ture  composed o f  65 p e r c e n t  crushed l imes tone  pro- 

duced from t h e  Argent ine  geo log ic  format ion,  35 p e r c e n t  l o c a l l y  

produced sand,  and 5.25 p e r c e n t  85-100 p e n e t r a t i o n  a s p h a l t  cement. 

The sa lvaged  1%" t h i c k  s u r f a c e  c o u r s e  was o r i g i n a l l y  produced 

and p l aced  i n  1973 and 1974. I t  was a Type A % i nch  a s p h a l t  

c o n c r e t e  mix ture  composed o f  65 p e r c e n t  crushed g r a v e l  produced 



from a g l a c i a l  depos i t  near Auburn, 35 percent  l o c a l l y  produced 

sand, and 5.25 percent  85-100 penet ra t ion  aspha l t  cement. 

Adverse i n t e r ac t i ons  between mater ia l  c h a r a c t e r i s t i c s ,  t r a f f i c ,  

and environmental condi t ions  developed during t h e  summer of 

1974 r e s u l t i n g  i n  severe r u t s  and corrugat ions.  This behavior 

reduced t he  s e r v i c e a b i l i t y  and presented hazards t o  t h e  highway 

users .  A p ro j ec t  was scheduled f o r  t h e  1977 const ruct ion  season 

t o  remove and replace  t h i s  material .  P ro j ec t  d e t a i l s  can be  

obtained from the  p lans ,  spec i f i c a t i ons ,  and p ro j ec t  records 

fo r  Cass County P ro j ec t  I-IR-80-2(64)63--14-15. 

Samples of t h e  salvaged mate r ia l  w e r e  charac ter ized:  t h e  tes t  

da ta  is summarized i n  Appendix C ,  Table I. Sample No. 7-263 is 

a composite sample of 1-80 binder  and sur face  course mixture. 

This ma te r i a l  was used t o  develop t h e  job m i x  formula f o r  t he  

t e s t  sec t ion .  Samples 6-21, 6-22 and 6-23 a r e  core  samples of 

crushed g rave l  aggregate-surface course and samples 6-24, 6-25 

and 6-26 a r e  core  samples of limestone aggregate-binder course 

obtained from 1-80 p r i o r  t o  removal. 

The o r i g i n a l  a spha l t  cement exhibi ted  penet ra t ions  i n  t he  middle 

of t he  85-100 range; t h e  o r i g i n a l  absolute v i s cos i t y  tests w e r e  

i n  t he  650-700poise range. With the  exception of sample 

6-21, t he  recovery t e s t s  i nd i ca t e  t h a t  l i t t l e  hardening 



occured during production and t h e  2 t o  3 year se rv ice  period. 

The low absolute  v i s cos i t y  and temperature s u s c e p t i b i l i t y  of 

t h e  aspha l t  cement has been considered f a c t o r s  i n  t h e  r e s u l t i n g  

poor performance of t h e  resurfac ing.  These c h a r a c t e r i s t i c s ,  

together  with t h e  weather, heavy t r a f f i c ,  and moisture, r e s u l t e d  

i n  aggregate s t r i p p i n g ,  r u t t i n g  and corrugat ion of t k b i n d e r  

and sur face  courses.  

A job mix formula, r e f e r  t o  Appendix C ,  Table 11, was developed 

f o r  t he  tes t  s ec t i on  u t i l i z i n g  65 percent  salvaged mate r ia l  and 

35 percent  v i rg in  crushed limestone produced from the  Xampen 

Quarry  i n  Humboldt. The crushed s tone  source was s e l ec t ed  

because it could produce acceptable Type A q u a l i t y  aggregate 

and was located near t h e  p lan t  s i te .  The design ob jec t ive  was 

t o  develop a recycled mix which would comply with requirements 

of Materials  I . M .  511, Table A f o r  s tandard Type A a spha l t  con- 

c r e t e .  This was accomplished with the  35 percent v i rg in  l i m e -  

s tone  and 1 percent  new 85-100 pene t ra t ion  aspha l t  cement. 

CONSTRUCTION 

Production and placement of t he  recycled asphal t  concrete  mix- 

t u r e  was completed by t he  Rohlin Construction Company of 

Es the rv i l l e ,  Iowa on August 18, 1977. Salvaged mixture from 

Cass County and v i rg in  limestone were de l ive red  t o  t h e  p l an t  

s i t e  by t ruck  during non-operating periods.  



The con t rac to r  u t i l i z e d  a s p e c i a l l y  modified drum mixing p l an t  

manufactured by t h e  Iowa Manufacturing Company of Cedar Rapids, 

Iowa. The modif icat ions cons i s ted  of a second cold feed and 

weigh b e l t  de l i ve ry  u n i t ,  and a drum i n s e r t  package which pro- 

t e c t e d  t h e  salvaged aspha l t  mixture from t h e  burner flame. 

Figure 1 shows how the  drum i n s e r t  package was constructed and 

mounted on t he  s tandard drum mixing u n i t .  This equipment was 

designed and fabr ica ted  i n  response t o  t he  recycl ing work l e t  

by Kossuth County e a r l i e r  i n  t h e  year.  This work was funded 

i n  p a r t  by t he  Iowa Highway Research Board through p r o j e c t  HR- 

188; a formal r epo r t  covering t h i s  research was developed by 

Kossuth County Engineer Richard P. Henely. 

Work on t h e  test  sec t ion  began on t h e  morning of August 18, 1977; 

placement opera t ions  were completed and two-way t r a f f i c  res to red  

about noon t he  same day. Placement began on t h e  north end of 

t h e  test  sec t ion  on t he  northbound lane;  t h e  contrac tor  re- 

versed t he  laying sequence f o r  t he  opposi te  lane. 

Some d i f f i c u l t y  was encountered during production with tempera- 

t u r e  con t ro l .  The sensor located i n  t h e  drum mixer discharge 

was found t o  be improperly located;  t h i s  r esu l t ed  i n  higher 

a c t u a l  mixture temperatures than were displayed by t h e  tempera- 

t u r e  monitor i n  t h e  p l an t  con t ro l  room. Thermometer checks 

ind ica ted  some of t h e  mixture was produced in the 325O~ t o  350° 



F i g u r e  1. Drum Mixing P l a n t  M o d i f i c a t i o n s  



range. During t h i s  per iod ,  t h e  exhaust s t a ck  exhibi ted  abnor- i 

mally high p a r t i c u l a t e  emissions and blue smoke. After t h e  1 
I 

equipment and opera t ions  w e r e  adjusted,  normal mixture tempera- 
I 

t u r e s  ( 2 5 0 - 3 0 0 ~ ~ )  were obtained and s t ack  emissions appeared \ 

s a t i s f a c t o r y .  1 

The salvaged a spha l t  concrete  had been removed from t h e  road- 

way by a  CML Roto M i l l ;  t h i s  r e su l t ed  i n  non-uniform s i z i n g  of 

mate r ia l .  The long hau l  (155 miles)  and t h e  tackiness of  t he  

salvaged ma te r i a l  caused t h e  mi l led  mate r ia l  t o  congeal some- 

what, r e f e r  t o  Figure 2. The l a rge  p a r t i c l e s  were apparent ly 

reprocessed s a t i s f a c t o r i l y  because none were observed i n  t he  

t rucks ,  paver hopper, o r  f in i shed  surface .  This would i nd i ca t e  

t h a t  a t  l e a s t  some l a rge  p a r t i c l e s  can be handled by t h i s  p lan t  

equipment. For t h e  sake o f  uniformity and ease of feeding, 

s i z i n g  should be con t ro l l ed  q u i t e  c a r e fu l l y .  Excessive quant i -  

t ies  of overs ize  mater ia l  would d i s rup t  t h e  feeding opera t ions  

and cause non-uniform mix t o  be produced. 

Placement and compaction operat ions w e r e  c a r r i e d  out i n  t he  

usual  manner. A standard Iowa Manufacturing Company paver 

(Figure 3 )  placed t h e  mate r ia l  without d i f f i c u l t y .  The compac- 

t i o n  t r a i n  cons i s ted  of a  l a rge  v ib ra to ry  r o l l e r  and a  pneumatic 

t i r e d  r o l l e r .  The v ib ra to ry  r o l l e r  was used f o r  breakdown and 

f i n i s h  r o l l i n g .  



Figure 2 .  Salvaged Asphalt Concrete 

Due t o  s t ockp i l e  l o s s  and dry  batching requirements, t he  con- 

t r a c t o r  ran s h o r t  of crushed limestone aggregate. Glac ia l  

g rave l  aggregate was taken from a county s t ockp i l e  a t  t h e  p l an t  

s i t e  t o  f i n i s h  t h e  t e s t  s ec t i on ,  r e f e r  t o  layout  of Appendix A. 



TEST RESULTS 
I 
I 

Four box samples of recycled mixture were obtained from t h e  

I roadway j u s t  p r i o r  t o  compaction. Sealed samples were a l s o  ( 

obtained a t  t he  same time; these  w e r e  kept  i n  frozen s to rage  
I 

u n t i l  subjected t o  ex t r ac t i on  and recovery t e s t s .  The test  da t a  

a r e  summarized i n  Appendix C ,  Table I11 and IV. 1 

BOX samples 1, 2 ,  and 3 w e r e  obtained f r ~ m  t h e  production fo r -  1 
mulation of salvaged aspha l t  concrete ,  35 percent  I 

I 
v i r g in  crushed 1 tone and an add i t iona l  1.26 percent  85-100 

i 

pene t ra t ion  aspha l t  cement. Box sample No. 4 was obtained from I 

t h e  l a s t  p a r t  of t h e  run when 35 percent  v i a l  gravel  
1 

( 
1 

Figure 3.  Iowa ~ a n u f a c t u r i n g  Company Paver 

1 



The extract ion-gradat ion tests (Appendix C, Table 111; samples 1, 

2 ,  and 3) i nd i ca t e  t h a t  some degradation took place. The per- 

centages passing t h e  No. 200 s i eve  increased from a prel iminary 

est imate of 7.4 percent t o  an average of 9.8 percent .  This can 

be remedied by more s e l e c t i v e  processing of t he  v i rg in  aggregates.  

The test sec t ion  mixture composition exhibi ted above average 

dens i ty  (2.43) ,  Marshall s t a b i l i t y  (3869), and flow (13) values 

and below average labora tory  void percentages (3 .0) .  Reducing 

t h e  percentage passing t he  No. 200 s ieve  w i l l  a l s o  tend t o  

reduce t h e  dens i ty ,  s t a b i l i t y ,  and flow values and increase  

t h e  void percentage. The mix c h a r a c t e r i s t i c s  w i l l  then be more 

comparable t o  mixture composed of a l l  new material .  

The t e s t  r e s u l t s  f o r  box samples 1, 2 ,  and 3 ind ica te  t h a t  a  

reasonably acceptable and uniform product can be  obtained using 

t h i s  mate r ia l  and t h i s  process.  Although it would be d e s i r a b l e  

t o  a d j u s t  t h e  c h a r a c t e r i s t i c s  f o r  some appl ica t ions ,  t h e  mix- 

t u r e  as  produced f o r  t h e  test  s ec t i on  would be q u i t e  acceptable 



f o r  most primary and secondary uses.  1 

BOX Sample No. 4 e x h i b i t s  s l i g h t l y  d i f f e r e n t  c h a r a c t e r i s t i c s  

due t o  t h e  na tu re  of t h e  v i rg in  g l a c i a l  gravel  t h a t  was added. 

Although t h e  Marshall s t a b i l i t y  (3865 l b s )  remained above average, 
I 

t h e  flow value dropped t o  10 which is more normal f o r  t h i s  type 1 
of asphalt-aggregate combination. The labora tory  void l e v e l  i 
increased approximately 3% percent t o  6.4 percent.  This occurred 

because t h e  labora tory  dens i ty  decreased from 2.43 t o  2.34 whi le  

maximum s p e c i f i c  g r av i t y  ( R i c e )  remained constant  a t  2.50. The 

changes a s  indica ted  above a r e  a t t r i b u t e d  t o  t h e  d i f fe rences  i n  

aggregate c h a r a c t e r i s t i c s ;  t he  most s i g n i f i c a n t  a r e  gradat ion 

and composition. The gravel  was q u i t e  f i n e  through t h e  i n t e r -  

mediate s i z e s ,  e.g. No's. 8 ,  16, and 30, and contained unsound 

sha l e  and limestone. 

Four (4 )  sea led  samples (Appendix C ,  Table I V )  ,two from each \ 

lane ,  were a l s o  taken t o  determine t h e  c h a r a c t e r i s t i c s  of t he  j 
recovered aspha l t  cement. 

I 
i 

The ex t rac ted  aggregate gradat ions f o r  sea led  samples 1 and 2 

agreed q u i t e  w e l l  with t he  r e s u l t s  obtained from box samples 1, 
I 

2 and 3. No explanation can be provided f o r  t he  gradat ion d i f -  1 
! 

ferences noted i n  sea led  samples 3 and 4 versus box sample 4. I 

~ h e s e - s a m p l e s  were a l l  taken during t he  l a s t  p a r t  of t h e  



production run. This p a r t  of t he  run was when t he  t r a n s i t i o n  

was made from limestone t o  g rave l  aggregate. 

The recovered aspha l t  exhibi ted  va r iab le  c h a r a c t e r i s i t i c s  

(Appendix C ,  Table IV) . The penet ra t ions  (@ 77OF) ranged from 

39 t o  55, while  t h e  absolute  v i s cos i t y  (@ 1 4 0 ~ ~ )  ranged from 

1740 t o  4270 poise.  The low pene t ra t ion  and high v i s c o s i t y  

r e s u l t s  (sample 4 )  can be associa ted  wi th  mix produced with low 

q u a l i t y  g rave l  aggregate add i t ive .  This aggregate,  because of 

i t s  absorpt ive nature ,  has  long been associa ted  with rapid  

aspha l t  hardening. 

The recovery da ta ,  although somewhat l imi ted  and var iab le ,  ind i -  

c a t e s  no s i g n i f i c a n t  damage occurs i n  the  recycl ing  process. 

This  da ta  together  with t he  o ther  mixture charac te r i za t ion  t e s t s  

i nd i ca t e  t h a t  t h i s  process can produce reasonably acceptable 

and uniform recycled asphal t  concrete ,  

Core samples w e r e  a l s o  obtained from t h e  compacted recycled 

aspha l t  concrete .  Thickness and dens i t y  measurements were made; 

t he  da ta  is summarized i n  Appendix C ,  Table V.  The r e s u l t s  

i nd i ca t e  t he  northbound lane ,  which was placed f i r s t ,  was com- 

pacted t o  a  higher more uniform l e v e l  of dens i t y  than t h e  south- 

bound lane. This is a t t r i b u t e d  t o  t h e  f a c t t h a t  only one aggre- 

g a t e  add i t ive  ( l imestone)  was used on the  northbound lane. There 



was a l s o  some d e l a y  i n  changing d i r e c t i o n s ;  t h i s  r e s u l t e d  i n  

some h o t  mix be ing  h e l d  i n  t r u c k s  u n t i l  placement resumed. The 

southbound l a n e  was a l s o  l a i d  s l i g h t l y  t h i n n e r  because  m a t e r i a l s  

w e r e  i n  s h o r t  supply .  The r e s u l t s  g e n e r a l l y  i n d i c a t e  t h a t  s a t i s -  

f a c t o r y  d e n s i t y  can  be  ach ieved  i f  o p e r a t i o n s  and m a t e r i a l s  a r e  

p r o p e r l y  c o n t r o l l e d .  

ENVIRONMENTAL ASPECTS 

T h i s  p r o j e c t  was t o o  s m a l l  t o  a l l ow  f o r  a  complete emiss ion  test- 

i n g  program. V i s u a l  o b s e r v a t i o n s  i n d i c a t e d  t h a t  p l a n t  o p e r a t i o n s  

d u r i n g  s t a r t  up d i d  n o t  y i e l d  a c c e p t a b l e  s t a c k  o p a c i t y  and p a r t i -  

c u l a t e  d i s c h a r g e ;  t h i s  was improved when p l a n t  ad jus tments  were 

made. During t h e  l a t t e r  p a r t  o f  t h e  run  t h e  p l a n t  appeared t o  

produce an emiss ion  l e v e l  v i s u a l l y  comparable to  t h a t  o b t a i n e d  

e a r l i e r  on t h e  Kossuth County p r o j e c t .  Research P r o j e c t  HR-188 

conduc ted  by Kossuth County Engineer ,  Richard P. Henely, focused  

on t h i s  a s p e c t  of  a s p h a l t  r e c y c l i n g ;  complete emiss ion t e s t i n g  

was conducted on t h a t  p r o j e c t .  The d a t a  can be  o b t a i n e d  from 

t h a t  source .  The HR-188 r e c y c l i n g  p r o j e c t  was unique i n  t h a t  

f o r  t h e  f i r s t  t ime i n  t h e  Uni ted  S t a t e s  a l l  Fede ra l  and S t a t e  

emiss ion  t e s t i n g  was conducted and r e s u l t s  m e t  a l l  s t a n d a r d s .  

PERFORMANCE EVALUATION 

On December 18, 1978, an i n s p e c t i o n  o f  t h e  t e s t  s e c t i o n  was made 

t o  e v a l u a t e  t h e  e f f e c t s  of  a  f u l l  y e a r  o f  exposure  to  t r a f f i c  

and t h e  environment.  S e v e r a l  o b s e r v a t i o n s  were made which 
I 
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emphasize t h e  f a c t  t h a t  even though r e c y c l i n g  is f e a s i b l e ,  t h e  

s e l e c t i o n  o f  t h e  v i r g i n  agg rega t e  is c r i t i c a l . ,  A review o f  

t h e  mix d e s i g n  d a t a  and i n c i d e n t s  o f  t empera ture  c o n t r o l  prob- 

l e m s  d u r i n g  t h e  placement p roces s  adds much suppor t  t o  a  

sugges t i on  t h a t  t h e  mix may n o t  have been expected t o  perform 

t o o  w e l l .  

The f i r s t  o b s e r v a t i o n  made was t h a t  t h e  s u r f a c e  had a  very  d r y  

appearance w i t h  c o n s i d e r a b l e  s u r f a c e  s p a l l i n g ,  a  c o n d i t i o n  which 

can  be a s s o c i a t e d  w i t h  mixes o f  low a s p h a l t  c o n t e n t ,  and mixes 

which c o n t a i n  a s p h a l t  p o s s i b l y  damaged b y  ove rhea t ing .  

A review o f  m i x  de s ign  d a t a  (Appendix C ,  Tab le  XI) shows an 

a s p h a l t  c o n t e n t  o f  o n l y  4.25% cou ld  be  recommended w i t h o u t  

r educ ing  t h e  void c o n t e n t  t o o  much. Th i s  a l s o  p l aced  t h e  f i l m  

t h i c k n e s s  a t  a  minimum, a  c o n d i t i o n  which p r o h i b i t s  d e g r a d a t i o n  

o f  t h e  a g g r e g a t e  w i thou t  c a u s i n g  a  d e f i c i e n c y  i n  t h e  c o a t i n g  of 

t h e  agg rega t e .  T e s t  r e p o r t s  (Appendix C ,  Tab le  111) o f  t h e  mix 

produced shows t h e r e  was an i n c r e a s e  i n  f i n e s .  

E a r l i e r  i n  t h i s  r e p o r t ,  w e  have d i s c u s s e d  a  problem w i t h  a  h e a t  

s e n s o r  which r e s u l t e d  i n  c o n s i d e r a b l e  mix be ing  produced a t  a  

h i g h e r  t han  normal t empera ture .  T h i s  cou ld  a l s o  be a  f a c t o r  i n  

t h e  s u r f a c e  d e t e r i o r a t i o n .  There  i s  a l s o  a  d i s c u s s i o n  o f  some 

mix be ing  h e l d  i n  t r u c k s  longer  t h a n  normally accep t ab l e .  T h i s  

r e s u l t e d  i n  some lower d e n s i t i e s ,  ano the r  element which can  

c o n t r i b u t e  t o  e a r l y  s u r f a c e  d e t e r i o r a t i o n .  



Another observat ion  made was t h a t  t he r e  were a  few f u l l  depth 

"pop-outs" o f  about 2 t o  3 inches i n  diameter. These may 

be t h e  r e s u l t  of some of t h e  l a r g e r  p a r t i c l e s  of t he  r o t o  

mil led mate r ia l s  no t  sof tening s u f f i c i e n t l y  t o  blend i n t o  t he  

mix o r  perhaps some mudballs became incorporated i n t o  t h e  re- 

cycled mater ia l .  

The s ec t i on  which u t i l i z e d  t h e  l o c a l l y  ava i l ab l e  g rave l  a s  

t h e  v i rg in  aggregate (Appendix A )  has de t e r i o r a t ed  consider-  

ably more than t h e  sec t ions  which had limestone added., The 

known absorpt ive  c h a r a c t e r i s t i c s  of t h i s  aggregate have con- 

t r i b u t e d  t o  t h i s  more rap id  de t e r i o r a t i on .  

No r u t t i n g  o r  shoving of t he  su r face  was noted ind ica t ing  t h a t  

t h e  mix is  s tanding up w e l l  under t r a f f i c .  
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Appendix A - P r o j e c t  L a y o u t  

RESEARCH PROJECT HR-1011 
RECYCLED ASPHALT CONCRETE OVERLAY 

@ 
KOSSUTH COUNTY 

Recycled a s p h a l t  concre te  
over lay  on U.S. 169 3-1/2 m i l e s  
nor th  of t h e  Humboldt County 
Line. 

Asphalt Layed over P.C. Paving. 

S ta .  207+00 

To ta l  a spha l t  concre te  used: 
304.26 Tons 

Tack Coat used: 
516 g a l l o n s  

Sta.  202+00 

Sect ion  (1) 
Asphalt mix: 

65% Reclaimed m a t e r i a l  
35% County g r a v e l  

Sec t ions  42) & ( 3 )  
Asphalt mix: 

65% Reclaimed m a t e r i a l  
35% Limestone 

A t o t a l  of 126.40 t o n s  of 
mix was placed on t h e  
southbound l ane  and a t o t a l  
of 177.86 tons  was p laced 
on t h e  northbound lane .  

Sta. 190+00 



Appendix B - S t a f f  Ac t i on  

DEPARTMENT OF TRANSPORTATION 
/ STAFF ACTION 

h 

Oince 3La.p-i - 1 - I t edOrds t  NO. S-78-154 
Submitted by cgOrcze c&vert P h 0 r n ~ e . n  Meeting Data -7 

~ L E :  HR-1011 "Recyclinq,,of Cass Countv 1-80 Aswhalt C Q n r r e t e "  

DlSCUSSlONAACKGROUND: 
Approximately 40,000 tqns of asphal t  concrete a r e  cu r ren t ly  being removed 
from 1-80 i n  Cass County. The mater ia l  is being s tored  on leased psoperty 
located approximately 3 miles nor th  of t h e  1-80 - US 71 interchange. The 
lease requi res  t h e  mater ia l  b e  removed by December 30, 1979. 

Based upon t h e  success of the Kossuth County research p ro jec t ,  HR-188, 
t h i s  mater ia l  is valuable f o r  u se  i n  recycled asphal t  concrete.  It has 
been damaged somewhat by moisture. temperature. and t r a f f i c  and lacks  
the  s t a b i l i t y  t h a t  is required for heavy i n t e r s t a t e  t r a f f i c .  Even though 
this mater ia l  has been damaged, laboratory tests indica te  t h i s  mater ia l  

s considerable  value when upgraded with approximately 35 per  c e n t  v i r -  
n material .  A f i e l d  t r i a l  is needed to ve r i fy  t h e  labora tory  findings.  

i 

The Rohlin Construction Company is operating a spec ia l ly  modified p l an t  
j u s t  south of  Algona t h a t  is capable of producing recycled a spha l t  con- 
c re te .  They have agreed to produce 300 tons t o  cons t ruc t  a reasonable 
s i zed  t e s t  s e c t i o n  on US 169r 

-- 
The test sec t ion  wi l l -provide  t h e  opportunity to: I. t e s t  handling and 
processing procedures, 2. develop design c r i t e r i a  and 3. evaluate  per- 
formance of t h e  recycled material .  The information and t e s t  da ta  w i l E  
be used t o  develop t h e  necessary parameters f o r  appropriate  u t i l i z a t i o n  
of t h e  40,000 ton s tockpi le .  Several  resurfacing and r e h a b i l i t a t i o n  pro- 
jects can be  developed within reasonable proximity of  t h e  s tockp i l e  site. 
It is an t i c ipa t ed  t h a t  s izeable  p ro jec t  cost savings can be r ea l i zed  through 
t$e, recycl ing of t h i s  material. 

It is recommended t h a t  s t a f f  approval be granted t o  expend an amount not  
to  exceed $12,000 from the  Primary Road Research Fund f o r  construct ion o f  
this recycled asphal t  r e sea rch  t e s t  section. 

Hoved by , Seconded by Vote 
Aye Nay Pass 

Dunn --- 
Oardner - - - 
Gara 
McGrath - - A  

Rlglar 
!- --- 

Schoelerman - 
Thorns 

L* a1 --- Finance 
(I? S ~DYOLVO~) (if tiabflitj.~) 
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Table I1 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE 01- MATERIALS 
ASPHALT CONCRETE MIX DESIGN 

LAB LOCATION AMES 

MIX,  TYPE AND CLASS: RECYCLED ASPH. CONC. LAB NO. ABI)7 

INTENDIED USE 1 
S I Z E  3 / 4 '  SPEC. NO. DATE REPORTED 0-1 5 - 7 7  

PROJECT DEPT. INFO. ( IA .  1 6 9 )  
I 

COUNTY hOSSUTI4 I 

CONTRACTOR ROl-ILl N 
I 

PIIUJ. LOCATION I 
AGG. SOURCES RECYCLED MATL. FROM CASS I-:00, CONTAINING 5.2% ASPHALT; 

CRUSIICD LIMES'TONE-,KAMPEN QR.-HIJMBOLDT CO. 
JOB MIX  FORMULA AGGREGATE F'ROPORTIONS: 6 5 %  ABC7-263(RECY) 35% AAT7-467(Li.lST) i 
_-_______________-_ 

JOB MIX FORMIJLA .- COMBINED GRAI)ATI:ON 
- 2  1 "  3 / 4 "  1 / 2 '  3 / 8 "  N0.4 N0.8 N0.16 N0.30 N0.50 NO.100 N0.200 

1 00 06 8 7  5 8  4 6  3 5  2 6  1 5  9.5 7 ,4  I 
TOLERANCE: 
7 5  IlLOlJ MAASI-IALI.. DENSITY 
ASPI4AL.T SOUITCE AND APPROXIMATE VISCOSITY 
PLAST:I:CI:'I'Y INI)EX 
x nsi~l-i. rru nix 
NUMBER 1 MAlI,SI1AI..I.. BLOWS 
MRRSkIALI STAHIL ITY .- LBS. 
FLOW - 0.01 IN .  
SP.GR. BY DISPLACEMENT(1-AB I)IINS. ) 

BULK ST'. GI?, COMB. DRY AGG. 
SPA GR, ASPH. @ 77 F. 
CALC. SOLID SPAGHA 
" VOIDS - CALC. 
. CE SP. GI?. .. . . 
% VOIDS - RICE 
% WATER ABSORPTIC)I.I .- RGOI?I::GA'I'E 
% VOIDS I N  T I E  i.lII.!ElIAt. AOGRCOA'I'E 
X V.M,A, IFILLED WI'i'lf ASPI.iAl..T 
CALCULATED ASI'I-I. F I L I I  TI4ICKNliSS (MICIIONS) 

A CONTENT OF 4.25% ASPI-IALT I S  R1I:CC)MMENDED TO S T A l i l  TI.iE JOB. 
T11I.S I S  Ai\l AI)DITION OF 1 .0 % 131' AS1"IJAL'I'. 

c y :  
'14. MIX  1)ESIGN . I. BUR'I'LE 

N. OR'TGI'IES 
C. HUISMAN 
1 .  ZEARLEY 
ROHLIN 
D. HINES 
C. JONES' 

SIGNED : NIEF'<NAliX) [::. RIIOWN 
TESTING [lN(;:[NEEli 
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S i e v e  
S i z e  

NO. 4 

No. 8 

No. 1 6  

No. 3 0  

No. 5 0  

NO. 1 0 0  

No. 2 0 0  

T a b l e  I y  1 
RESEARCH PROJECT H R - 1 0 1 1  

CHARACTERISTICS OF SEALED SAMPLES 

M i x  S a m p l e  
No.  1 NB Rdwy.  

100  

9 8  

8 4  

60 

4 7  

3 7  

2 9  

1 8  

1 2  

9.7 

M i x  S a m p l e  
NO. 2 NB R d ~ y .  

M i x  Sample M i x  S a m p l e  
No. 3 S B  Rdwy. No.  4 S B  Rdwy.  

R e c .  Pen. 4 5 5 2  55 

R e c .  A b s .  V i s c .  2 3 8 0  2Q100 1 7 4 0  

R e c .  K i n .  V i s c .  3 9 2  3 6 3  3 4 1  

Mix S a m p l e s  1, 2 ,  & 3 - 65% R e c y c l e d  A.C. & 35% V i r g i n  L i m e s t o n e  + 1 . 2 6 %  A - C .  
Mix S a m p l e  4 - 65% R e c y c l e d  A.C. & 35% C o u n t y  G r a v e l  4- 1 . 2 6 %  A.C.  1 
R e c .  P e n .  - R e c o v e r e d  Penet ra t ion  @ 7 7 O F .  (25OC.J  
P e n .  A b s .  V i s c .  - R e c o v e r e d  A b s o l u t e  V i s c o s i t y  @ 1 4 0 ° F .  ( 6 0 ° c b  poise. 
R e c .  K i n .  V i s c .  - R e c o v e r e d  K i n e m a t i c  V f s c o s i t y  @ 2 7 5 0 ~ .  ( 1 3 5  C . )  C e n t i s t o k e s  I 



Core 
No. Station - 
1 195+65 R 

2 197+80 R 

4 201+30 R 

6 203+30 R 

7 2051.00 R 

Average 

Table V 

RESEARCH PROJECT HR-1011 

CORE SAMPLE DENSLTY TEST RESULTS 

Northbound Lane 

Core Core Lab 
Thickness Density Density 

1.6" 2.29 2.43 

1.3" 2.32 2.43 

1.7" 2.33 2.43 

1.6" 2.30 2.43 

1.6" 2.28 2.43 - 
2.304 

Southbound Lane 

1.7" 2.38 2.43 

1.6" 2.18 2.43 

1.4" 2.19 2.34 

% 
Density 

94.2 

*Transition area between limestone and gravel aggregate additive. 

**Gravel aggregate used for additive. 




