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I n t roduc t i on :  

One a l t e r n a t i v e  a v a i l a b l e  t o  agencies f o r  improving road and s t r e e t  
maintenance cos ts  i s  t he  r e c y c l i n g  o f  e x i s t i n g  mater ia ls .  The recy- 
c l i n g  o f  aspha l t  concrete s t a r t e d  r e c e i v i n g  na t i ona l  a t t e n t i o n  i n  t he  
mid 7 0 ' s  p r i m a r i l y  because o f  the  Increase o f  p r i c e  o f  aspha l t  cement. 

Pavement r e c y c l i n g  i s  de f ined as the  reuse o f  m a t e r i a l  f rom in -p lace 
pavements which a r e  processed t o  p rov ide  q u a l i t y  paving m a t e r i a l s  
s u i t a b l e  f o r  use i n  the  cons t ruc t i on  o r  i n  t he  r e h a b i l i t a t i o n  o f  
pavements. 



Recyc l i ng  Considerat ions:  

Aspha l t  pavement r e c y c l i n g  can be done by e i t h e r  a  llhotll o r  'coldl1 
process. I n  a d d i t i o n  t o  t h e  h o t  o r  c o l d  process i s  t h e  o p t i o n  o f  i n -  
p l a c e  versus p l a n t  r e c y c l i n g  systems. 

Hot-mix a s p h a l t  pavement r e c y c l i n g  i s  a  process i n  which rec la imed 
a s p h a l t  pavement m a t e r i a l s  (aspha l t  and/or  aggregates) a r e  combined 
w i t h  new aspha l t ,  r e c y c l i n g  agents, and/or  new aggregates i n  a  c e n t r a l  
p l a n t  o r  i n -p lace  t o  produce a  new "hot-mix" pav ing mix tu re .  Cold-mix 
a s p h a l t  pavement r e c y c l i n g  i s  a  process i n  which rec la imed a s p h a l t  
pavement m a t e r i a l s  (aspha l t  and/or  aggregates) a r e  combined w i t h  new 
a s p h a l t  and /o r  r e c y c l i n g  agents i n -p lace  o r  a t  a  c e n t r a l  a s p h a l t  p l a n t  
t o  produce a  "co ld-mix"  m ix tu re .  These f i n i s h e d  produc ts  meet a l l  
s tandard m a t e r i a l  s p e c i f i c a t i o n s  and c o n s t r u c t i o n  requirements f o r  t h e  
t ype  o f  m i x t u r e  be ing  produced. 

Recyc l i ng  i s  one o f  numerous op t i ons  f o r  m a i n t a i n i n g  o r  r e h a b i l i t a t i n g  
pavements. Var ious reasons f o r  cons ider ing  r e c y c l i n g  are: 

- The a s p h a l t  and aggregates i n  e x i s t i n g  a s p h a l t  pavements a r e  
va luab le  resources. 

- Aspha l t  and aggregates a r e  becoming more expensive, and i n  some 
areas o f  t h e  s t a t e ,  good aggregates a re  g e t t i n g  scarce. 

- Recyc l ing  saves energy i n  a  t ime  when f u t u r e  energy resources 
a r e  becoming l i m i t e d .  

- With r e c y c l i n g ,  e x i s t i n g  geometr ics  o f  roadways can be 
preserved. 

- I n  most cases, u t i l i t i e s  can remain i n  p lace  when us ing  t h e  
r e c y c l i n g  a l t e r n a t i v e .  

When r e c y c l i n g  i s  be ing  considered the re  a r e  c e r t a i n  ques t ions  o f  
importance t o  remember. Some which need t o  be answered are: 

- Why i s  t h i s  highway a  candidate f o r  r ecyc l i ng?  

The cause o f  pavement d i s t r e s s  l ead ing  t o  t h e  need f o r  recy-  
c l i n g  must be i d e n t i f i e d  and corrected.  Typ ica l  causes o f  d i s -  
t r e s s  i n  a s p h a l t  m ix tu res  i n  Texas are:  

- aged o r  b r i t t l e  aspha l t ,  
- mo is tu re  suscep t i b l e  mix tu res ,  and 
- s t r u c t u r a l  inadequacy 



- I s  r e c y c l i n g  go ing  t o  cure  t h e  problem? 

I n  genera l ,  whenever some form o f  d i s i n t e g r a t i o n  (severe 
r a v e l l i n g ,  p o t  h o l i n g ,  s t r i p p i n g )  o r  severe d i s t o r t i o n  i s  
occu r r i ng ,  t h e  l a y e r ( s )  t h a t  a r e  a f f e c t e d  should be removed 
and recyc led.  Do n o t  r e c y c l e  j u s t  t o  be r e c y c l i n g ,  b u t  
ins tead ,  be aware o f  t h e  b e n e f i t s  t o  be gained by recyc l i ng .  

- Has proper  work been done t o  determine t h a t  t h i s  m a t e r i a l  i s  
r ecyc lab le?  

I n  de te rmin ing  whether t h e  m a t e r i a l  i s  r e c y c l a b l e  o r  no t ,  i t  i s  
impor tan t  t o  cons ider  what w i l l  be i t s  recyc led  form. Next a  
sampl ing p l a n  should be developed which w i l l  ensure representa-  
t i v e  sarr~ples o f  t h e  m i x t u r e  t o  be recyc led.  'This i nvo l ves  
i d e n t i f i c a t i o n  o f  subsect ions o f  t h e  pavement which have d i f -  
f e r e n t  m i x t u r e  c h a r a c t e r i s t i c s ,  maintenance a c t i v i t i e s ,  per -  
formance c h a r a c t e r i s t i c s ,  t h e  l e v e l  o f  v a r i a t i o n  i n  a s p h a l t  
con ten t ,  and aggregate type  and g rada t i on  f o r  each subsect ion 
and p o s s i b l y  t r a f f i c .  

Do n o t  lump u n l i k e  sec t i ons  t oge the r  t o  be recyc led  and do n o t  
r e c y c l e  m a t e r i a l  un less i t  i s  recyc lab le .  

- Has a  p roper  recyc led  m i x t u r e  des ign been developed? 

A p rope r  recyc led  n i i x t u re  des ign method would i n c l u d e  t h e  f o l -  
l ow ing  steps: 

a)  Eva lua t i on  o f  t h e  salvaged m a t e r i a l ,  as descr ibed  
above, 

b )  Determina t ion  o f  t h e  need f o r  a d d i t i o n a l  aggregates, 
c )  S e l e c t i o n  o f  aspha l t  m o d i f i e d  type  and amount, 
d) P repa ra t i on  and t e s t i n g  o f  t h e  m ix tu re ,  as d e t a i l e d  

below, and; 
e) S e l e c t i o n  o f  t h e  optimum combinat ion o f  new aggregates 

and asphal t mod i f i e r s .  

The recyc led  m ix tu res  should be designed under l a b o r a t o r y  con- 
d i t i o n s  s i m u l a t i n g  those expected i n  t h e  f i e l d .  The engineer-  
i n g  p r o p e r t i e s  o f  t h e  l a b o r a t o r y  designed and prepared m ix tu res  
should be eva lua ted  t o  determine p roper  a d d i t i v e  l e v e l s  and 
es t ima te  f i e l d  performance. 

P r o p e r t i e s  o f  concern inc lude :  

a)  s t a b i l i t y ,  
b )  unconf ined compression, 
c )  i n d i r e c t  t e n s i l e  s t re f lg th ,  and 
d) r e s i l i e n t  modulus o f  e l a s t i c i t y ,  i f  poss ib le .  



- Once the  r e c y c l i n g  process begins and the  product does not  meet 
expectat ions--stop. Although i t  i s  best  t o  minimize modi f i ca-  
t i o n s  o f  t he  design m ix tu re  once cons t ruc t i on  begins, do no t  
s e t t l e  f o r  l e s s  than the  best,  even though i t  i s  recycled. I t  
i s  very  important  t o  determine what i s  causing a l ess  than 
des i rab le  m ix tu re  and then c o r r e c t  it. 

Resul ts  o f  Actual  Use: 

C u r r e n t l y  several D i s t r i c t s  have used recyc l  i n g  as an experimental 
procedure o r  as an accepted prac t ice .  Chart 1 sumnarizes i n fo rmat ion  
t h a t  has been c o l l e c t e d  from p r o j e c t s  throughout the  state.  
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The b e n e f i t s  mentioned above a re  some associated w i t h  r e c y c l i n g  
o f  e x i s t i n g  pavements. The b e n e f i t s  a re  very a t t r a c t i v e  and a l s o  a 
c o s t  e f f e c t i v e  way t o  improve and ma in ta in  the  Department's roadways. 
I t  i s  a l s o  impor tan t  t o  keep i n  mind t h a t  t h e  knowledge gained t h i s  
f a r  from r e c y c l i n g  experience i s  o n l y  a p a r t  o f  t he  knowledge t h a t  i s  
needed. There must be cont inued e f f o r t s  t o  a c t i v e l y  seek improved 
techniques f o r  r e c y c l i n g  pavement mater ia ls .  


