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4 0 3 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 6

S e c t i o n  4 0 4  |  Ta c k C o a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 6

4 0 4 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 4

4 0 4 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 7

4 0 4 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 7

4 0 4 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 7

4 0 4 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

S e c t i o n  4 0 5  |  P r i m e  C o a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

4 0 5 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

4 0 5 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

4 0 5 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

4 0 5 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

4 0 5 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

S e c t i o n  4 0 6  |  E m u l s i f e d  A s p h a l t  C h i p  S e a l  ( R e v i s e d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

4 0 6 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

4 0 6 . 2  Re fe r e n c e d  D o c u m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 0

4 0 6 . 3  Te r m i n o lo g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 1  

4 0 6 . 4  M ate r i a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 2

4 0 6 . 5  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 2

4 0 6 . 6  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 1 7

4 0 6 . 7  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 1 8

S e c t i o n  4 0 7  |  H o t- A p p l i e d  A s p h a l t  C h i p  S e a l  ( R e p l a c e d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 1 9

4 0 7. 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 1 9

4 0 7. 2  Re fe r e n c e d  D o c u m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 1 9

4 0 7. 3  Te r m i n o lo g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 2 0

4 0 7. 4  M ate r i a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 2 1

4 0 7. 5  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 2 3

4 0 7. 6  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 41

4 0 7. 7  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 2

S e c t i o n  4 0 8  |  M i c r o s u rfa c i n g  ( R e v i s e d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 3

4 0 8 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 3

4 0 8 . 2  Re fe r e n c e d  D o c u m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 3
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G u i d e  S p e c i f c a t i o n s  fo r  H i g h w a y  C o n s t r u c t i o n  |  2 0 2 2  I n t e r i m  R e v i s i o n s  Ta b l e  of  C o n t e n t s  |  x v i i

4 0 8 . 3  Te r m i n o lo g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 4

4 0 8 . 4  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 4

4 0 8 . 5  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 4 5

4 0 8 . 6  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 2

4 0 8 . 7  P a y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 3

S e c t i o n  4 0 9  |  C o l d  M i l l i n g  A s p h a l t  P a v e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 3

4 0 9 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 3

4 0 9 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 3

4 0 9 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 4

4 0 9 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 4

4 0 9 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 4

S e c t i o n  41 0  |  E m u l s i f e d  A s p h a l t  F o g  S e a l  ( N e w )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 4

41 0 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 4

41 0 . 2  Re fe r e n c e d  D o c u m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 5

41 0 . 3  Te r m i n o lo g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 5

41 0 . 4  M ate r i a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 6

41 0 . 5  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 5 6

41 0 . 6  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 7 3

41 0 . 7  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 7 3

S e c t i o n  41 1  |  I n - P l a c e  C o l d  R e c y c l e d  A s p h a l t  P a v e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 74

41 1 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 74

41 1 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 74

41 1 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6 . 74

41 1 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 7

41 1 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 7

S e c t i o n  41 2  |  S u rfa c e  R e c y c l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 8

41 2 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 8

41 2 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 8

41 2 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 8

41 2 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 9

41 2 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 9

S e c t i o n  41 3  |  F a b r i c  R e i n fo r c e m e n t  fo r  A s p h a l t  C o n c r e t e  P a v e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0

41 3 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0

41 3 . 2  M ate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0

41 3 . 3  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0

41 3 . 4  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 41

41 3 . 5  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 41

S e c t i o n  41 4  |  D i a m o n d  G r i n d i n g  fo r  P a v e m e n t  P r e s e r v a t i o n  ( N e w )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 41

41 4 . 1  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 41

©  2 0 2 2  b y  t h e  A m e ri c a n  A s s o c i a t i o n  o f S t a te  H i g h w a y  a n d T ra n s p o rt a ti o n  O ffi c i a l s .  

A l l  ri g h ts  re s e rv e d.  D u p l i c a ti o n  i s  a  v i o l a t i o n  o f a p p l i c a b l e  l a w .Full document details: AASHTO GSH-10-2020 I1-2022

http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022
http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022


x v i i . 1  |  Ta b l e  of  C o n t e n t s  G u i d e  S p e c i f c a t i o n s  fo r  H i g h w a y  C o n s t r u c t i o n  |  2 0 2 2  I n t e r i m  R e v i s i o n s

41 4 . 2  Re fe r e n c e d  D o c u m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2

41 4 . 3  Te r m i n o lo g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2

41 4 . 4  E q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2 . 2

41 4 . 5  C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2 . 2

41 4 . 6  M e a s u r e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2 . 5

41 4 . 7  Pa y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2 . 5

D I V I S I O N  5 0 0  R i g i d  P a ve m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 3
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E .  Ap p lyin g Blo tte r San d.  A p p l y b lo t te r s a n d  to  a b s o rb  e xc e s s  a s p h a lt  i f re q u i re d  to  o p e n  ro a d way 
to  t r afc  b e fo re  c o m p le te  p e n e t r at i o n  a n d  c u re .

4 0 5 . 4  M E A S U R E M E N T

Te  E n g i n e e r w i l l  m e a s u re  wo rk a c c e p t a b ly c o m p l e te d  a s  s p e c ife d  i n  S u b s e c t i o n  1 0 9. 1  a n d  a s  
fo l lo ws :

A .  Te  E n g i n e e r w i l l  m e a s u re  p r i m e  c o at b y t h e  a m o u n t o f re s i du a l  a s p h a lt .

4 0 5 . 5  PAYM E N T

Te  A g e n c y w i l l  p ay fo r a c c e p te d  q u a n t it i e s  at t h e  c o n t r a c t u n it  p r i c e  a s  fo l lo ws :

P a y  I t e m P a y  U n i t

( A )  A s p h a l t  b i n d e r  fo r  p r i m e  c o a t t o n  ( M g ) ,  g a l  ( L )

( B )  C u t b a c k  a s p h a l t  fo r  p r i m e  c o a t t o n  ( M g ) ,  g a l  ( L )

( C )  E m u l s ife d  a s p h a l t  fo r  p r i m e  c o a t t o n  ( M g ) ,  g a l  ( L )

( D )  B l o t t e r  s a n d t o n  ( M g ) ,  y d 3  ( m 3 )

S u c h  p ay m e n t  i s  fu l l  c o m p e n s at i o n  fo r fu r n i s h i n g a l l  m ate r i a l s ,  e q u i p m e n t ,  l a b o r,  a n d  i n c i d e n t a l s  
to  c o m p l e te  t h e  wo rk a s  s p e c ife d .

S E C T I O N  4 0 6  
E M U L S I F I E D  A S P H A LT  C H I P  S E A L  ( R E V I S E D )

4 0 6 .1  D E S C R I P T I O N

C o n s t r u c t a  s i n gle - ap p l i c at i o n  c h i p  s e a l  o n  a  p re p a re d  e x i s t i n g s u r fa c e .  E m u l s i o n  c h i p  s e a l  i s  a n  
ap p l i c at i o n  o f a n  e m u l s ife d  a s p h a lt b i n d e r c o ve re d  w it h  a n  ap p l i c at i o n  o f c le a n  g r a d e d  a g g re g ate  
to  a n  e x i s t i n g a s p h a lt s u r fa c e .  Te  e m u l s ife d  a s p h a lt b i n d e r s  m ay b e  m o d ife d  w it h  va r i o u s  p o l y-
m e r s  s u c h  a s  l ate x ,  t i re ,  a n d  n at u r a l  r u b b e r s .  A g g re g ate  m u s t b e  d u r a b l e ,  c o n s i s t i n g o f c r u s h e d  
s to n e ,  g r ave l s ,  o r m a n u fa c t u re d  a g g re g ate s  va r y i n g i n  s i z e  fro m  5 /8  i n .  (1 6  m m)  to  a  m i n i m u m  o f 
1 /4  i n .  (6  m m) .

Ti s  S e c t i o n  i s  i n te n d e d  to  p ro v i d e  i n fo r m at i o n  n e e d e d  fo r O w n e r s  o r C o n t r a c to r s  to  c o n s t r u c t 
e m u l s ife d  a s p h a lt c h i p  s e a l s .  A n  e m u l s ife d  a s p h a lt c h i p  s e a l  i s  t h e  ap p l i c at i o n  o f e m u l s ife d  
a s p h a lt ,  fo l lo we d  i m m e d i ate l y b y a  s i n gle  l aye r o f a g g re g ate  c h i p s  to  a  p re p a re d  s u r fa c e .

Ti s  S e c t i o n  re fe r s  to  q u a l it y re q u i re m e n t s  fo r m ate r i a l s  a n d  a  d e s i g n  m e t h o d  fo r c h i p  s e a l s  
ava i l a b le  i n  o t h e r A A S H T O  d o c u m e n t s .  H o we ve r,  t h e  m a i n  p u r p o s e  i s  to  p ro v i d e  g u i d a n c e  fo r 

N o t e s  fo r  S I  v e r s i o n  a n d  c o n v e r s i o n s :  M g  ( m e g a g r a m )  a n d  M T  ( m e t r i c  t o n )  a re  e q u i v a l e n t  a n d  M g  w i l l  b e  

u s e d  t h ro u g h o u t  t h i s  p u b l i c a t i o n  t o  d e n o t e  t h e  q u a n t i t y.  C o n v e r s i o n s  i n  [ b r a c ke t s ]  a re  s oft  c o n v e r s i o n s .
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t h e  c o n s t r u c t i o n  o f e m u l s ife d  a s p h a lt c h i p  s e a l s  ap p l i e d  i n  o n e  l aye r.  A l l  u n i t s  o f m e a s u re m e n t  
a re  e x p re s s e d  i n  i n c h- p o u n d  u n i t s ,  wh i c h  a re  t h e  n o r m a l  u n i t s  u s e d  i n  t h e  Un i te d  S t ate s ,  w i t h  

S I  u n it s  i n  p a re n t h e s e s .

C o m m e n t a r i e s  a re  i n c lu d e d  i n  t h i s  S e c t i o n  to  1 )  e m p h a s i z e  a n d  fu r t h e r e x p l a i n  t h e  s e c t i o n ,   
2 )  p re s e n t o p t i o n s  to  b e  c o n s i d e re d  b y t h e  u s e r,  o r 3 )  p ro v i d e  s o u rc e s  o f a d d it i o n a l  i n fo r m at i o n .  
A n  e x a m p le  o f t h e s e  c o m m e n t a r i e s  i s  s h o w n  b e lo w :

Commentary

T is Sectio n  co ve rs co n stru ctio n  o f sin gle- ap p licatio n  ch ip  seals .  If th is p ro cess is rep eated w ith  an o th e r 
ap p licatio n  o f em u lsifed a sp h alt an d an o th e r laye r o f co ve r aggregate,  th e p ro cess is k n o w n  a s a do u ble 
ch ip  seal.  A trip le ch ip  seal w o u ld require yet an o th e r ap p licatio n  o f em u lsifed a sp h alt an d co ve r aggre-

gate.  O th e r te rm s h ave b een  u sed refe rrin g to  ch ip  seals su ch  a s “seal co at, ” “su rface treatm en t, ” “su rfa ce 
seal, ” “su rface dressin g, ” “sp rayed seal, ” an d o th e rs .  So m etim es ,  a fo g seal is ap p lied o ve r th e co m p leted 

ch ip  seal.

4 0 6 . 2  R E F E R E N C E D  D O C U M E N T S

A .  A ASHTO Stan dards:

 y M  1 4 0 ,  E m u l s ife d  A s p h a lt

 y M  2 0 8 ,  C at i o n i c  E m u l s ife d  A s p h a lt

 y M  3 1 6 ,  Po l y m e r- M o d ife d  E m u l s ife d  A s p h a lt

 y M P  2 7,  M ate r i a l s  fo r E m u l s ife d  A s p h a lt C h i p  S e a l s

 y R 1 0 ,  D efn i t i o n  o f Te r m s  Re l ate d  to  Qu a l it y a n d  S t at i s t i c s  a s  Us e d  i n  H i gh way 
C o n s t r u c t i o n

 y R 6 6 ,  S a m p l i n g A s p h a lt M ate r i a l s

 y R 7 8 ,  Re c o ve r i n g Re s i d u e  fro m  E m u l s ife d  A s p h a lt  Us i n g L o w-Te m p e r at u re  E vap o r at i ve  
Te c h n i q u e s

 y R 9 0 ,  S a m p l i n g A g g re g ate  P ro d u c t s

 y P P  8 2 ,  E m u l s ife d  A s p h a lt C h i p  S e a l  D e s i g n

 y T  1 1 ,  M ate r i a l s  F i n e r Ta n  75 - μ m  ( N o .  2 0 0 )  S i e ve  i n  M i n e r a l  A g g re g ate s  b y Wa s h i n g

 y T  1 9 M / T  1 9 ,  B u l k D e n s i t y ( “ Un i t We i ght ” )  a n d  Vo i d s  i n  A g g re g ate

 y T  2 7,  S i e ve  A n a l ys i s  o f F i n e  a n d  C o a r s e  A g g re g ate s

 y T  4 4 ,  S o lu b i l it y o f B i t u m i n o u s  M ate r i a l s

 y T  4 9,  Pe n e t r at i o n  o f B it u m i n o u s  M ate r i a l s

 y T  5 1 ,  D u c t i l i t y o f A s p h a lt M ate r i a l s

 y T  5 9 ,  E m u l s ife d  A s p h a lt s

 y T  8 5 ,  S p e c ifc  G r av i t y a n d  A b s o r p t i o n  o f C o a r s e  A g g re g ate
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 y T  9 6 ,  Re s i s t a n c e  to  D e g r a d at i o n  o f S m a l l- S i z e  C o a r s e  A g g re g ate  b y A b r a s i o n  a n d  I m p a c t 
i n  t h e  L o s  A n ge le s  M a c h i n e

 y T  1 0 4 ,  S o u n d n e s s  o f A g g re g ate  b y Us e  o f S o d i u m  S u l fate  o r M a g n e s i u m  S u l fate

 y T  1 1 1 ,  M i n e r a l  M at te r o r A s h  i n  A s p h a lt M ate r i a l s

 y T  1 1 2 ,  C l ay L u m p s  a n d  Fr i a b le  Pa r t i c le s  i n  A g g re g ate

 y T  3 0 1 ,  E l a s t i c  Re c o ve r y Te s t o f A s p h a lt M ate r i a l s  b y M e a n s  o f a  D u c t i lo m e te r

 y T  3 3 5 ,  D e te r m i n i n g t h e  Pe rc e n t a g e  o f Fr a c t u re  i n  C o a r s e  A g g re g ate

 y T  3 5 0 ,  M u lt i p l e  S t re s s  C re e p  Re c o ve r y ( M S C R)  Te s t o f A s p h a lt B i n d e r Us i n g a  D y n a m i c  
S h e a r R h e o m e te r ( D S R)

 y T  3 8 2 ,  D e te r m i n i n g t h e  Vi s c o s i t y o f E m u l s ife d  A s p h a lt  b y a  Ro t at i o n a l  Pa d d le  Vi s c o m e te r

B .  ASTM Stan da rd:

 y D 5 6 2 4 ,  S t a n d a rd  P r a c t i c e  fo r D e te r m i n i n g t h e  Tr a n s ve r s e - A g g re g ate  S p re a d  R ate  fo r 
S u r fa c e  Tre at m e n t A p p l i c at i o n s

C .  Fede ral High w ay Adm in istratio n :

 y F H WA- H I F-1 2 - 0 0 1 ,  I n d e p e n d e n t A s s u r a n c e  P ro g r a m s  ( 2 0 1 1 )

 y F H WA- H I F-1 9 - 0 2 9,  C h i p  S e a l  C h e c k l i s t ( 2 0 1 9 )

D .  Fede ral L an ds High w ay Stan dard:

 y F L H  T  5 0 8 ,  F l a k i n e s s  I n d e x  Va lu e .

E .  Oth e r D o cum en ts:

 y M a r t i n ,  R .  S . ,  Jr.  C h i p  S e a l  P r a c t i c e .  I n  Pro c. ,  26 th  Pavin g an d Tran sp o rtatio n  Co n fe ren ce,  
D e p a r t m e n t o f C i v i l  E n g i n e e r i n g,  Un i ve r s i t y o f N e w M e x i c o ,  A l b u q u e rq u e ,  N e w M e x i c o ,  
J a n u a r y,  1 9 8 9.

 y S h u le r,  S .  H i gh  Tr afc  C h i p - S e a l  C o n s t r u c t i o n :  Te  Tu l s a  Te s t Ro a d .  I n  Tran sp o rtatio n  
R esearch  R eco rd No .  1 3 0 0.  Tr a n s p o r t at i o n  Re s e a rc h  B o a rd ,  N at i o n a l  Re s e a rc h  C o u n c i l ,  
1 9 9 1 ,  p p .  1 1 6 –1 2 4 .

4 0 6 . 3  T E R M I N O LO G Y

A .  CR S-2P,  Po lym e r Mo difed.  A c at i o n i c  r ap i d- s e t t i n g e m u l s ife d  a s p h a lt t h at  i n c lu d e s  a  p o l y-
m e r m o d ife r t y p i c a l l y i n  t h e  fo r m  o f a  s t y re n e – b ut a d i e n e  l ate x  r u b b e r o r a  s t y re n e – b ut a d i-
e n e  o r s t y re n e – b ut a d i e n e – s t y re n e  b lo c k c o p o l y m e r- m o d ife d  b a s e  a s p h a lt  b i n d e r a n d  m e e t s  
A A S H T O  M P  2 7  fo r e m u l s ife d  a s p h a lt c h i p  s e a l s .

B .  CR S-2 .  A  c at i o n i c  r ap i d- s e t t i n g e m u l s ife d  a s p h a lt  w i t h o ut  a  p o l y m e r.
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C .  R S-2P,  p o lym e r m o difed.  A n  a n i o n i c  r ap i d- s e t t i n g e m u l s ife d  a s p h a lt t h at i n c lu d e s  a  p o l y-
m e r m o d ife r t y p i c a l l y i n  t h e  fo r m  o f a  s t y re n e – b ut a d i e n e  l ate x  r u b b e r o r a  s t y re n e – b ut a d i-
e n e  o r s t y re n e – b ut a d i e n e – s t y re n e  b lo c k c o p o l y m e r- m o d ife d  b a s e  a s p h a lt  b i n d e r a n d  m e e t s  
A A S H T O  M P  2 7  fo r e m u l s ife d  a s p h a lt c h i p  s e a l s .

D .  R S-2 .  A n  a n i o n i c  r ap i d- s e t t i n g e m u l s ife d  a s p h a lt w i t h o u t a  p o l y m e r.

E .  HFR S-2P,  Po lym e r Mo difed.  A n  a n i o n i c  h i gh-fo at r ap i d- s e t t i n g e m u l s ife d  a s p h a lt  t h at i n-
c lu d e s  a  p o l y m e r m o d ife r t y p i c a l l y i n  t h e  fo r m  o f a  s t y re n e – b ut a d i e n e  l ate x  r u b b e r o r a  s t y-
re n e – b u t a d i e n e  o r s t y re n e – b ut a d i e n e – s t y re n e  b lo c k c o p o l y m e r- m o d ife d  b a s e  a s p h a lt b i n d e r.

F.  HFR S-2 .  A n  a n i o n i c  h i gh-fo at  r ap i d- s e t t i n g e m u l s ife d  a s p h a lt w i t h o ut  a  p o l y m e r.

G .  CHFR S-2P,  Po lym e r Mo difed.  A c at i o n i c  h i gh-fo at r ap i d- s e t t i n g e m u l s ife d  a s p h a lt t h at i n-
c lu d e s  a  p o l y m e r m o d ife r t y p i c a l l y i n  t h e  fo r m  o f a  s t y re n e – b ut a d i e n e  l ate x  r u b b e r o r a s t y-
re n e – b ut a d i e n e  o r s t y re n e – b ut a d i e n e – s t y re n e  b lo c k c o p o l y m e r- m o d ife d  b a s e  a s p h a lt b i n d e r.

H .  CSS-1 h .  A c at i o n i c  e m u l s ife d  a s p h a lt  t h at i s  s lo w s e t t i n g a n d  h a s  a  h a rd  p e n e t r at i o n  re s i d u a l  
b i n d e r re s i d u e .

I .  SS-1 h .  A n  a n i o n i c  e m u l s ife d  a s p h a lt t h at i s  s lo w s e t t i n g a n d  h a s  a  h a rd  p e n e t r at i o n  re s i d u a l  
b i n d e r re s i d u e .

4 0 6 . 4  M AT E R I A L S

P ro v i d e  m ate r i a l s  a s  s p e c ife d  b e lo w:

A .  Em u lsifed Asp h alt.  E m u l s ife d  a s p h a lt fo r c h i p  s e a l  s h a l l  m e e t  t h e  re q u i re m e n t s  o f A A S H T O  
M  1 4 0 ,  M  2 0 8 ,  o r M  3 1 6 .

B .  Aggregate .  C h i p  s e a l  a g g re g ate  s h a l l  c o n fo r m  to  t h e  re q u i re m e n t s  s p e c ife d  i n  A A S H T O   
M P  2 7,  S e c t i o n  6 . 1 ,  Ta b le s  1  a n d  2 .

C .  Mix D esign .  D e s i g n  t h e  c h i p  s e a l  to  d e te r m i n e  a g g re g ate  s p re a d  r ate  a n d  e m u l s ife d  a s p h a lt  
ap p l i c at i o n  r ate  u s i n g a  d e s i g n  m e t h o d  s u c h  a s  t h at d e s c r i b e d  b y A A S H T O  P P  8 2 .

4 0 6 . 5  CO N S T R U C T I O N

A .  Equ ip m en t.  Fu r n i s h  t h e  fo l lo w i n g e q u i p m e n t o r e q u i va le n t :

1 .  Asp h alt D istrib uto r.  Te  a s p h a lt d i s t r i b u to r s h a l l  b e  s e l f- p ro p e l le d  w it h  a  g ro u n d  s p e e d  
c o n t ro l  d e v i c e  i n te rc o n n e c te d  w it h  t h e  e m u l s ife d  a s p h a lt p u m p  s u c h  t h at  t h e  s p e c ife d  
ap p l i c at i o n  r ate  w i l l  b e  s u p p l i e d  at  a n y s p e e d .  Te  a s p h a lt d i s t r i b uto r s h a l l  b e  c ap a b le  o f 
m a i n t a i n i n g t h e  e m u l s ife d  a s p h a lt at t h e  s p e c ife d  te m p e r at u re .  Te  s p r ay b a r n o zz le s  
s h a l l  p ro d u c e  a  u n i fo r m  d o u b l e  o r t r i p l e  l ap  ap p l i c at i o n  fa n  s p r ay,  a n d  t h e  s h utof s h a l l  
b e  i n s t a n t a n e o u s ,  w i t h  n o  d r i p p i n g.  A l l  n o zz le s  s h a l l  b e  o r i e n te d  at t h e  s a m e  a n gl e  b e -
t we e n  1 5  a n d  3 0  d e g re e s  u s i n g t h e  w re n c h  s u p p l i e d  b y t h e  d i s t r i b u to r m a n u fa c t u re r.  E a c h  
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a s p h a lt d i s t r i b uto r s h a l l  b e  c ap a b le  o f m a i n t a i n i n g t h e  s p e c ife d  ap p l i c at i o n  r ate  w it h i n  
± 0 . 0 1 5  g a l /yd 2  [0 . 0 6 8  L /m 2 ]  fo r e a c h  lo a d .

Commentary

O btain in g a trip le o ve rlap  fro m  th e sp ray ba r is th e m o st desira ble a rran gem en t becau se th e em u l-
sifed a sp h alt a p p licatio n  w ill gen e rally be m o re u n ifo rm  th an  w ith  do u ble o ve rlap .  Ho w eve r,  
w h en  equ ip m en t is calib rated an d set u p  p ro p e rly,  ve ry accep ta ble resu lts h ave been  o btain ed w ith  

do u ble o ve rlap .

2 .  Aggregate Sp rea de r.  A s e l f- p ro p e l le d  m e c h a n i c a l- t y p e  a g g re g ate  s p re a d e r w i t h  a  c o m p ute r-
i z e d  s p re a d  c o n t ro l ,  c ap a b le  o f d i s t r i b ut i n g t h e  a g g re g ate  u n i fo r m l y to  t h e  re q u i re d  w i dt h  
a n d  at t h e  d e s i g n e d  r ate  s h a l l  b e  u s e d .

3 .  Pn eu m atic-Tire R o lle rs .  A m i n i m u m  o f t h re e  s e l f- p ro p e l le d  p n e u m at i c- t i re  ro l le r s  c ap a b le  
o f b a l l a s t lo a d i n g,  e it h e r w i t h  wate r o r s a n d ,  to  a l lo w t h e  we i ght  o f t h e  m a c h i n e  to  b e  va r-
i e d  fro m  6  to  8  to n s  [5 . 4  to  7. 2  M g ]  to  ac h i e ve  a  m i n i m u m  c o n t a c t p re s s u re  o f 8 0  l b /i n . 2  

(5 5 0  k Pa)  s h a l l  b e  u s e d .  Te  a l i g n m e n t o f t h e  a x le s  s h a l l  b e  s u c h  t h at t h e  re a r- a x le  t i re s ,  
wh e n  i nfate d  to  t h e  p ro p e r p re s s u re ,  c a n  c o m p a c t t h e  vo i d s  u n to u c h e d  b y t h e  fro n t- a x le  
t i re s .  A l l  t i re s  s h a l l  b e  a s  s u p p l i e d  b y t h e  ro l l e r m a n u fa c t u re r.  Wi dt h  o f t h e  ro l le r s  s h a l l 
e xc e e d  6 0  i n .  (1 . 5  m) .

Commentary

Steel- w h eel ro lle rs h ave been  u sed a s th e fn al ro lle r o n  so m e ch ip  seals w ith  su ccess .  T e a dvan tage 
is a m o re even  fn al elevatio n .  T is p ro du ces few e r p ro m in en t ch ip  edges ex tru din g ab o ve th e su r-

face ,  w h ich  can  be su scep tible to  sn o w p lo w  dam age.  T e disadvan tage o f steel- w h eel ro lle rs is th e 
p o ten tial fo r cru sh in g o f aggregate ch ip s th at can n o t w ithstan d th e h igh  stress im p arted at th e steel 
ro ll– ch ip  in te rfa ce.  T e refo re ,  if u sed,  steel ro lle rs sh o u ld be lim ited to  5 to n s [4. 5 Mg ].  Vib ratio n  

sh all n o t be u sed if th e ro lle rs a re so  equ ip p ed.

4 .  Bro o m s .  M o to r i z e d  b ro o m s  w i t h  a p o s it i ve  m e a n s  o f c o n t ro l l i n g ve r t i c a l  p re s s u re  s h a l l  b e  
u s e d  to  c l e a n  t h e  ro a d  s u r fa c e  p r i o r to  s p r ay i n g e m u l s ife d  a s p h a lt .  P l a s t i c  b r i s t l e  b ro o m s  
a re  re q u i re d  to  re m o ve  lo o s e  a g g re g ate  a fte r ro l l i n g.

Commentary

Vacu u m  b ro o m s a re p refe rred in  u rban  o r residen tial a rea s ,  b u t p u sh  b ro o m s are accep table in  
ru ral area s w h e re ch ips bein g scatte red of th e ro a dw ay do  n o t p o se a h az ard to  p edestrian s o r 

veh icles .

5 .  Tru ck s .  Un le s s  o t h e r w i s e  ap p ro ve d ,  u s e  t r u c ks  o f u n i fo r m  c ap a c it y to  d e l i ve r t h e  a g g re -
g ate .  P ro v i d e  d o c u m e n t at i o n  s h o w i n g m e a s u re m e n t s  a n d  c a lc u l at i o n  i n  c u b i c  ya rd s  (c u b i c  
m e te r s) .  C l e a rl y m a rk t h e  c a l i b r ate d  le ve l .  Tr u c k s i z e  m ay b e  l i m i te d  wh e n  s h o w n  o n  t h e  
p l a n s .

©  2 0 2 2  b y  t h e  A m e ri c a n  A s s o c i a t i o n  o f S t a te  H i g h w a y  a n d T ra n s p o rt a ti o n  O ffi c i a l s .  

A l l  ri g h ts  re s e rv e d.  D u p l i c a ti o n  i s  a  v i o l a t i o n  o f a p p l i c a b l e  l a w .Full document details: AASHTO GSH-10-2020 I1-2022

http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022
http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022


1 3 4  |  D i v.  4 0 0 :  F l e x i b l e  P a v e m e n t s  G u i d e  S p e c i f c a t i o n s  fo r  H i g h w a y  C o n s t r u c t i o n  |  2 0 2 2  I n t e r i m  R e v i s i o n s

B .  Equ ip m en t Calib ratio n :

P ro v i d e  p ro o f o f c a l i b r at i o n  o f t h e  a s p h a lt d i s t r i b uto r a n d  t h e  a g g re g ate  s p re a d e r.  C o n d u c t 
c a l i b r at i o n  n o  e a rl i e r t h a n  fve  d ays  p r i o r to  c h i p  s e a l  o p e r at i o n s .  S u b m i t t h e  re s u lt s  o f t h e  
c a l i b r at i o n  p ro c e d u re  to  t h e  E n g i n e e r.

F lo w fro m  e a c h  n o zz le  i n  t h e  a s p h a lt d i s t r i b uto r m u s t b e  w i t h i n  ± 1 0  p e rc e n t  o f t h e  a ve r-
a g e  fo w o f a l l  n o zz le s  a s  m e a s u re d  b y t h e  p ro c e d u re  a s  d e s c r i b e d  i n  N C H R P  Re p o r t 6 8 0 ,  
C h ap te r 7  (S h u l e r e t a l . ,  2 0 1 1 ) .

Un i fo r m it y o f t h e  a g g re g ate  ap p l i e d  t r a n s ve r s e  to  t h e  p ave m e n t  c e n te rl i n e  s h a l l  b e  i n  a c c o r-
d a n c e  w i t h  A S T M  D 5 6 2 4 .  To l e r a n c e  fo r e a c h  p a d  te s te d  fo r t r a n s ve r s e  s p re a d  r ate  s h a l l  b e  
± 1 0  p e rc e n t o f t h e  a ve r a ge  o f t h e  to t a l  t r a n s ve r s e  r ate .

Commentary

Calib ratio n  is ve ry im p o rtan t to  a ssu re th e qu an tity o f em u lsifed a sp h alt an d aggregate a p p lied to  
th e p avem en t is co rrect.  Alth o ugh  m an y m o de rn  a sp h alt distrib uto rs an d aggregate sp reade rs a re 
co m p u te r co n tro lled,  calib ratio n  is requ ired to  tell th e co m p u te r h o w  m u ch  em u lsifed a sp h alt is bein g 

ap p lied.  T is qu an tity m u st be ch eck ed p rio r to  sp rayin g em u lsifed a sp h alt an d sp readin g aggregates 
an d ch eck ed again st th e qu an tity th e co m p ute r (if th e distrib u to r is so  equ ip p ed)  in dicates is bein g 

ap p lied.

1 .  Asp h alt D istrib u to r:

A l l  n o zz le s  s h a l l  b e  t h e  s a m e  s i z e ,  p ro v i d e  t h e  s a m e  fo w r ate ,  b e  o r i e n te d  i n  t h e  s a m e  
d i re c t i o n ,  a n d  b e  t h e  s a m e  d i s t a n c e  a b o ve  t h e  p ave m e n t .

Commentary

T e distrib u to r tru ck  ap p lies em u lsifed a sp h alt to  th e p avem en t su rface .  T is ap p licatio n  m u st b e 
do n e u n ifo rm ly b o th  tran sve rse an d lo n gitu din al to  th e cen te rlin e o f th e p avem en t to  p ro vide th e 

p ro p e r em u lsifed a sp h alt laye r n ecessa ry fo r p ro p e r aggregate ch ip  a dh esio n .

W h e n  lo we r ap p l i c at i o n  r ate s  a re  d e te r m i n e d  n e c e s s a r y o r s h o w n  i n  t h e  p l a n s ,  s m a l le r 
n o zz le s  s h a l l  b e  i n s e r te d  i n  t h e  s p r ay b a r wh e re  t h e  e m u l s ife d  a s p h a lt r ate  i s  re du c e d .

Commentary

D u e to  m in o r ru ttin g o r h eav y tru ck  trafc,  it m ay b e desira ble to  redu ce th e em u lsifed a sp h alt 
ap p licatio n  rate in  th e w h eel p ath s .

a .  No z z le An gle:

N o z z l e s  s h a l l  b e  p o s i t i o n e d  at  a n  a n g l e  o f 1 5  to  3 0  d e g r e e s  fro m  t h e  h o r i z o n t a l  o f 
t h e  s p r a y b a r  i n  a c c o rd a n c e  w i t h  t h e  m a n u fa c t u r e r' s  r e c o m m e n d at i o n .  A l l  n o z z l e s  
s h a l l  s p r a y a  fu l l  fa n  e xc e p t  fo r  t h e  r i gh t  a n d  l e ft  e d g e  n o z z l e s .  Te  r i gh t  a n d  l e ft  e d g e  
n o z z l e s  s h a l l  b e  a d j u s te d  to  a  h a l f fa n  s u c h  t h at  t h e  s p r a y s t a ys  to  t h e  i n s i d e  o f t h e  
s p r a y b a r.
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Commentary

T e n ext step  in  calib ratin g th e distrib u to r is a dju stm en t o f th e sp ray ba r n o z z le an gles .  Each  
n o z z le h a s a slo t cu t acro ss th e face o f th e n o z z le .  Wh en  th e n o z z le is th rea ded in to  th e sp ray 
ba r,  th e slo t sh o u ld all be p o sitio n ed at an  an gle o f 1 5 to  3 0 degrees to  th e directio n  o f th e sp ray 
ba r a s sh o w n  in  Figu re 406 . 5-1 .  T is an gle p ro vides th e best p o sitio n  fo r ach ievin g u n ifo rm i-
ty in  th e sp ray an d th e trip le o ve rlap  co ve rage.  T e an gle sh o u ld be adju sted u sin g th e w ren ch  
su p p lied w ith  th e distrib u to r.  T is w ren ch  is design ed,  w h en  u sed p ro p e rly,  to  set th e co rrect 

an gles fo r each  n o z z le.  An y w ren ch  th at fts th e h ex ago n al n o z z le can  a dju st th e n o z z le an gle ,  
b u t co rrectn ess o f th e an gle w o u ld h ave to  be visu ally ve rifed.

1 5 –3 0  d e g re e s

F i g u r e  4 0 6 . 5 -1 .  S p r a y  B a r  N o z z l e  O r i e n t a t i o n  i n  S p r a y  B a r

b .  Sp ray Bar Heigh t.  Te  s p r ay b a r h e i ght m u s t b e  a dj u s te d  s o  t h at t h e  e m u l s ife d  a s p h a lt 
p ro v i d e s  e x a c t l y t wo  o r t h re e  o ve rl ap s  a c ro s s  t h e  e n t i re  s p r ay w i dt h .

Commentary

Streak in g o f th e em u lsifed a sp h alt w ill o ccu r if th e sp ray ba r is set to o  h igh  o r to o  lo w  a s sh o w n  
in  Figu res 406 . 5-2  an d 406 . 5- 3 .

 

E x c e s s  E m u ls i f e d  A s p h a l t

C o rr e c t  
H e i gh t

S p ra y B a r

S p ra y B a r
T o o  H i gh

F i g u r e  4 0 6 . 5 - 2 .  S t r e a k s  w i t h  S p r a y  B a r  To o  H i g h  fo r  D o u b l e  O v e r l a p
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S p ra y B a r

L a c k o f E m u ls ife d  A s p h a l t 

P ave m e n t 

F i g u r e  4 0 6 . 5 - 3 .  S t r e a k s  w i t h  S p r a y  B a r  To o  L o w  fo r  D o u b l e  O v e r l a p

To  avo id th is streak in g,  th e bar m u st be adju sted to  th e co rrect h eigh t.  T is adju stm en t p ro -
cess is acco m p lish ed b y sh u ttin g of n o z z les to  dete rm in e w h e re th e sp ray p atte rn  co n tacts th e 

p avem en t a s sh o w n  in  Figu res 406 . 5- 4 an d 406 . 5-5.

c .  Bar Heigh t Adju stm en t to  Ach ieve D o u ble L ap

E ve r y o t h e r n o zz le  s h a l l  b e  t u r n e d  of wh e n  a  d o u b l e  l ap  ap p l i c at i o n  i s  d e s i re d ,  a s  
s h o w n  i n  F i g u re  4 0 6 . 5 - 4 .  Te  d i s t r i b uto r o p e r ato r s h a l l  s p r ay e m u l s ife d  a s p h a lt o n to  
t h e  p ave m e n t s u r fa c e  fo r a s  s h o r t  a n  i n te r va l  a s  p o s s i b le  wh i le  a n  o b s e r ve r watc h e s  
wh e re  t h e  e m u l s ife d  a s p h a lt  h i t s  t h e  p a ve m e n t fro m  e a c h  n o zz l e  le ft o p e n .  I f t h e re  i s  
o ve rl ap  o f e m u l s ife d  a s p h a lt fro m  a d j a c e n t n o zz le s ,  t h e  b a r i s  to o  h i gh .  I f t h e re  i s  a  
l a c k o f e m u l s ife d  a s p h a lt fro m  a dj a c e n t n o zz le s ,  t h e  b a r i s  to o  lo w.

O n c e  it  i s  c o nfr m e d  t h e  b a r h e i gh t i s  c o r re c t ,  t h e  n o zz le s  t h at  we re  t u r n e d  of s h o u ld  
b e  t u r n e d  b a c k o n  a n d  a  d o u b l e  ap p l i c at i o n  o f e m u l s ife d  a s p h a lt w i l l  re s u lt wh e n  
s p r ay i n g re s u m e s .

S p ra y B a r

T u rn  O n  E ve r y O th e r N o zzle  

E m u l s i f e d  As p h a l t T r i a n gl e s  J u s t T o u c h

F i g u r e  4 0 6 . 5 - 4 .  A d j u s t m e n t  of  S p r a y  B a r  H e i g h t  fo r  D o u b l e  O v e r l a p
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d .  Trip le L ap  Ap p licatio n  Bar Heigh t Adju stm en t

E ve r y t h i rd  n o zz le  s h a l l  b e  t u r n e d  of wh e n  a  t r i p l e  l ap  ap p l i c at i o n  i s  d e s i re d ,  a s  s h o w n  
i n  F i g u re  4 0 6 . 5 - 5 .  Te  d i s t r i b uto r o p e r ato r s h a l l  s p r ay e m u l s ife d  a s p h a lt o n to  t h e  
p ave m e n t s u r fa c e  fo r a s  s h o r t a n  i n te r va l  a s  p o s s i b l e  wh i l e  a n  o b s e r ve r watc h e s  wh e re  
t h e  e m u l s ife d  a s p h a lt  h it s  t h e  p ave m e n t fro m  e a c h  n o zz l e  le ft o p e n .  I f t h e re  i s  o ve r-
l ap  o f e m u l s ife d  a s p h a lt fro m  a dj a c e n t n o zz l e s ,  t h e  b a r i s  to o  lo w.  I f t h e re  i s  a  l a c k o f 
e m u l s ife d  a s p h a lt fro m  a dj a c e n t n o zz le s ,  t h e  b a r i s  to o  h i gh .

O n c e  i t i s  c o nfr m e d  t h e  b a r h e i gh t i s  c o r re c t ,  t h e  n o zz le s  t h at  we re  t u r n e d  of s h o u ld  
b e  t u r n e d  b a c k o n  a n d  a  t r i p l e  ap p l i c at i o n  o f e m u l s ife d  a s p h a lt w i l l  re s u lt wh e n  s p r ay-
i n g re s u m e s .

A s  t h e  d i s t r i b uto r e m p t i e s  d u r i n g s p r ay i n g,  t h e  b a r h e i ght w i l l  r i s e .  H o we ve r,  t h i s  i s  
n o t u s u a l l y e n o u gh  to  c au s e  s i g n ifc a n t s t re a k i n g wo r t h  a dj u s t m e n t o f t h e  s p r ay b a r.

T u rn  O n  E ve ry Ti rd  N o zzl e

S p ra y  B a r  

E m u ls i f e d  As p h a l t T r i an g le s  J u s t T o u c h

F i g u r e  4 0 6 . 5 - 5 .  A d j u s t m e n t  of S p r a y  B a r  H e i g h t  fo r  Tr i p l e  O v e r l a p

e .  Tran sve rse Flo w  R ate.  Te  fo w r ate  a c ro s s  t h e  s p r ay b a r s h a l l  b e  u n i fo r m ,  w i t h  e a c h  
n o zz le  s p r ay i n g w i t h i n  ± 1 0  p e rc e n t o f t h e  ave r a g e  fo w r ate .

Commentary

A u n ifo rm  fo w  rate is ach ieved b y m ea su rin g th e w idth  o f th e slo t in  th e n o z z le an d b y m ea-
su rin g th e o rifce diam ete r.  Also ,  so m e n o z z les are labeled b y th e m an u factu re r.  Man u factu re rs 

su p p ly a list o f n o z z les in  th e o w n e r’s do cu m en t describ in g w h ich  n o z z les sh all b e u sed fo r var-
io u s ap p licatio n  rates o r o n  a p laca rd m o u n ted o n  th e equip m en t.

Ho w eve r,  n o z z les o f th e sam e ap p a ren t siz e h ave been  m ea su red w ith  dife ren t fo w  rates .  
T e refo re,  it is reco m m en ded th at all n o z z les be ch eck ed fo r fo w  rate befo re ch ip  seal o p e ratio n s 

begin .  T is is ea sily acco m p lish ed b y fa b ricatin g a fo w  ap p aratu s (Martin ,  1 989) .  T is ap -
p aratu s co n sists o f a p ip e to  w h ich  each  n o z z le,  in  tu rn ,  can  be ftted o n  o n e en d an d a w ate r 
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so u rce can  be ftted o n  th e o th e r en d.  T e fo w  o f w ate r th ro ugh  each  n o z z le sh all b e m ea su red 
b y th e vo lu m e cap tu red in  a 1- gal (4-L)  co n tain e r w ith in  a set tim e p e rio d.  T is sh all be do n e 

fo r each  n o z z le to  be u sed o n  th e p ro ject.  If th e fo w  rate o f an y n o z z le is greate r th an  ± 1 0 
p e rcen t o f th e ave rage o f all th e n o z z les to  be u sed,  su ch  n o z z le sh all be discarded o r m o difed 

to  fo w  w ith in  th e 1 0 p e rcen t to le ran ce.

Dete rm in atio n  o f u n ifo rm  late ral fo w  fro m  th e sp ray ba r is dete rm in ed b y co llectin g a m ea-
su red vo lum e o f em u lsifed a sp h alt in  co n tain e rs p la ced u n de r each  n o z z le.  T is p ro cess is 

p ractical u sin g stan dard 6 - in .  b y 1 2- in .  (1 50- m m  b y 3 0 0- m m)  co n crete cylin de r m o lds lin ed 
w ith  1  gal (4 L)  reseala ble freez e r bags .  T e cylin de r m o lds can  be reu sed an d th e freez e r bags 

disca rded a p p ro p riately w ith  th e co n ten ts .

f.  L o n gitu din al Flo w  R ate.  Te  lo n g it u d i n a l  fo w r ate  s h a l l  b e  a c c o m p l i s h e d  b y m e a-
s u r i n g t h e  vo lu m e  o f e m u l s ife d  a s p h a lt  i n  t h e  d i s t r i b uto r b e fo re  a n d  a fte r s p r ay i n g 
e n o u gh  e m u l s ife d  a s p h a lt  to  re du c e  t h e  vo lu m e  o f e m u l s ife d  a s p h a lt i n  t h e  d i s t r i b uto r 
b y 7 0  to  9 0  p e rc e n t .

Commentary

T e lo n gitu din al fo w  rate m u st be m ea su red w ith  all n o z z les in se rted in  th e distrib u to r ba r.  
First,  th e qu an tity o f em u lsifed a sp h alt in  th e tru ck  m u st b e dete rm in ed.  Alth o ugh  th e re is 
a vo lum e in dicato r o n  th e rear o f m o st m o de rn  distrib uto rs ,  th ese are n o t calib rated in  sm all 
en o ugh  in crem en ts to  be o f u se fo r lo n gitu din al fo w  rate calib ratio n  an d sh all n o t be u sed fo r 
th is p u rp ose.  In stea d,  th e dipstick  su p p lied w ith  th e distrib u to r m u st be u sed.  T is dipstick  is 

u su ally carried o n  th e to p  o f th e tan k  n ear th e in sp ectio n  h atch .  Prio r to  sh o o tin g em u lsifed 
a sp h alt,  tak e a vo lu m e rea din g w ith  th e dipstick .

Pay atten tio n  to  h o w  th e dipstick  is u sed.  Man y dipstick s are n o t in ten ded to  be su b m e rged in  
th e em u lsifed a sp h alt b ut in stead a re in se rted in to  th e to p  o f th e tan k  o n ly u n til th e tip  o f th e 
dipstick  to u ch es th e su rface o f th e em u lsifed a sp h alt.  T en ,  th e vo lu m e in  th e tan k  is read b y 

in dex in g th e to p  o f th e in sp ectio n  co ve r to  th e readin g o n  th e dipstick .

R eco rd th is vo lu m e a s “ b egin n in g vo lu m e . ” Set u p  th e tru ck  to  sh o o t em u lsifed a sp h alt an d 
sh o o t a m in im u m  o f 3 0 0 0 ft b y 1 2  ft (1 0 0 0 m  b y 3 . 6  m)  o f em u lsifed a sp h alt at th e design  

rate u sin g th e gallo n  p e r m in u te p u m p  fo w  vo lu m e an d tru ck  sp eed requ ired b y th e m an u fac-
tu re r to  attain  th is fo w  rate.  Tak e a seco n d dip stick  readin g.  R eco rd th is readin g a s “en din g 

vo lu m e . ” Su btract en din g vo lum e fro m  begin n in g vo lu m e an d reco rd th is a s “vo lu m e u sed. ” 
Dete rm in e th e a rea o f em u lsifed a sph alt sp rayed.  D ivide vo lu m e u sed b y th e a rea sp rayed 

in  squ are ya rds (squ a re m ete rs) .  T is is th e gallo n s p e r squ are ya rd (lite rs p e r squ are m ete r)  
ap p lied to  th e p avem en t.  T is valu e sh all th en  be co m p a red to  th e distrib uto r co m p ute r,  if 

equ ip p ed,  to  evalu ate th e accu ra cy o f th e co m p u te r.  A co rrectio n  facto r m ay th en  be ap p lied to  
th e co m p u te r o u tp u t,  if n eeded,  an d u sed fo r th e rem ain de r o f th e day.  T is calib ratio n  sh all 
be acco m p lish ed each  day.
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An  ex am p le o f th is calib ratio n  is p resen ted belo w:

Given :  

180 0- gal (6 80 0- L)  cap acity a sp h alt distrib u to r

1 2-ft (3 . 6 - m)  w ide sp ray w idth

Trial sp ray distan ce =  36 3 0 ft (1 1 0 0 m)

0. 32  gal/yd2  (1 . 45 L /m 2)  design  sp ray rate

D ipstick  readin g begin n in g vo lum e =  1765 gal (6584 L)

D ipstick  readin g en din g vo lum e =  26 5 gal (1 0 03  L)

Calcu latio n s:

Ch eck  to  see if en o ugh  vo lu m e sh o t.  1765–265 =  1 50 0 gal (6584 –1 0 03  =  5581  L)

1 50 0/176 5 (5581 /6581) =  85 p e rcen t >  70 p e rcen t an d <  9 0 p e rcen t.   
OK;  en o ugh  ap p lied to  be valid

Calcu late sp ray rate =   1 50 0 gal / (1 2  ×  36 3 0/9)  =  0. 31  gal/yd2  

5581  L  / (3 . 6  m  ×  1 1 0 0 m)  =  1 . 41  L /m 2

T e refo re,  decrea se distrib u to r sp eed,  o r recalib rate co m p u te r an d rech eck .

2 .  Aggregate Sp reade r

a .  Tran sve rse Sp rea d R ate:

Te  a g g re g ate  s p re a d  s h a l l  b e  u n i fo r m  a c ro s s  t h e  ve i l  a n d  w i t h i n  ± 1 0  p e rc e n t o f t h e  
ave r a g e  s p re a d  r ate .  Va r i o u s  m e t h o d s  o f c a l i b r at i n g t h i s  e q u i p m e n t h ave  b e e n  u s e d  a n d  
t h e  A S T M  D 5 6 2 4  p ro c e d u re  c a n  b e  efe c t i ve .

Commentary

A visu al a ssessm en t o f th e late ral distrib u tio n  o f ch ips is a go o d p lace to  start th e p ro cess 
sin ce n o n - u n ifo rm  distrib utio n  can  ea sily be seen .  T e veil o f ch ips dep o sited o n  th e p avem en t 

fro m  th e sp rea de r bo x can  b e view ed fro m  beh in d,  w ith  th e sp rea de r m o vin g aw ay fro m  th e 
o bse rve r,  o r fro m  th e fro n t.  Eith e r p o sitio n  fo r th e o bse rve r is a dequ ate fo r view in g h o w  

u n ifo rm ly th e veil o f ch ips is fallin g o ut o f th e sp rea de r b o x .  Ho w eve r,  view in g fro m  eith e r 
fro n t qu arte r afo rds th e o bse rve r a bette r view  o f th e en tire sp rea de r w idth  an d is ,  o f co u rse ,  

safe r th an  directly in  fro n t o f th e sp rea de r.  An y variatio n  in  ligh t p a ssin g th ro ugh  th e veil 
o f aggregate in dicates variatio n  in  a p p licatio n  rate.  Mo re ligh t m ean s a lack  o f aggregate.  

Variatio n  in  ligh t m ean s th e m ach in e sh all be sto p p ed,  th e gates o n  th e sp rea de r co n trib u tin g 
to  th e n o n - u n ifo rm ity adju sted,  an d th e trial re ru n .  T is p ro cedu re p ro vides a dju stm en t to  

th e tran sve rse sp read rate.  T en ,  to  o btain  an  o b jective m ean s o f m ea su rin g th e am o u n t o f 
aggregate bein g dep o sited,  ASTM D56 2 4 is a go o d p ro cedu re to  u se .

©  2 0 2 2  b y  t h e  A m e ri c a n  A s s o c i a t i o n  o f S t a te  H i g h w a y  a n d T ra n s p o rt a ti o n  O ffi c i a l s .  

A l l  ri g h ts  re s e rv e d.  D u p l i c a ti o n  i s  a  v i o l a t i o n  o f a p p l i c a b l e  l a w .Full document details: AASHTO GSH-10-2020 I1-2022

http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022
http://www.avadocuments.com/doc/aashto-gsh-10-2020-i1-2022


1 3 6 . 4  |  D i v.  4 0 0 :  F l e x i b l e  P a v e m e n t s  G u i d e  S p e c i f c a t i o n s  fo r  H i g h w a y  C o n s t r u c t i o n  |  2 0 2 2  I n t e r i m  R e v i s i o n s

b .  L o n gitu din al Sp rea d R ate .  Te  lo n g i t u d i n a l  s p re a d  r ate  s h a l l  b e  u n i fo r m  a n d  b e  w i t h i n  
± 1 0  p e rc e n t o f t h e  d e s i g n  s p re a d  r ate .

Commentary

O n ce th e tran sve rse sp rea d rate is a dju sted,  th e lo n gitu din al rate can  be a dju sted.  T is is also  
do n e visu ally,  at frst.

Evalu atin g th e qu an tity o f aggregates bein g p laced is im p o rtan t afte r th e rate is esta blish ed.  
T is p ro vides a qu an titative ba selin e fo r fu tu re w o rk .  T e best m eth o d to  a cco m p lish  th is 
evalu atio n  is b y w eigh in g th e aggregate sp reade r befo re an d afte r a p p lyin g th e aggregate an d 

calcu latin g th e sp read rate ba sed o n  th e area co ve red.  T is is o ften  n o t p ractical.  T e refo re,  
a suita ble alte rn ative is estim atin g th e qu an tity o f aggregates sp rea d o ve r a k n o w n  area b y 

k n o w in g th e w eigh t o f each  tran sp o rt tru ck  su p p lyin g th e sp reade r an d dividin g th e estim ated 
w eigh t o f aggregate sp read b y th e a rea co ve red fo r th at lo ad.

An  ex am p le fo llo w s:

Given :

Tru ck s lo adin g th e aggregate sp rea de r a re 1 2- to n  (1 1  Mg)  cap acity tan dem  du m p s

1 2-ft (3 . 6 - m)  w ide p avem en t

2 8 lb /yd2  (1 5. 42  kg/m 2)  design  sp rea d rate

Calcu latio n s:

Ch eck  Tru ck  No .  1

L o ad =  2 3 , 803  lb  (1 0, 806  kg)

Sp reade r distan ce =  6 40 ft (195. 2  m)

R ate =   2 3 , 803 /(6 40 ×  1 2 /9)  =  27. 9 lb /yd2   
(1 0, 806 /(1 95. 2  ×  3 . 6)  =  1 5. 38 kg/m 2)

Ch eck  Tru ck  No .  2

L o ad =  2 3 , 921  lb  (1 0, 86 0 kg)

Sp rea de r distan ce =  6 3 4 ft (1 93 . 4 m)

R ate =   2 3 , 921 /(6 3 4 ×  1 2 /9)  =  2 8. 3  lb /yd2   
(1 0, 86 0/(1 93 . 4 ×  3 . 6)  =  1 5. 6 0 kg/m 2)

Ch eck  Tru ck  No .  3

L o ad =  2 3 , 848 lb  (1 0, 826  kg)

Sp rea de r distan ce =  6 39 ft (1 9 4. 9 m)
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R ate =   2 3 , 848/(6 39 ×  1 2 /9)  =  2 8. 0 lb /yd2   
(1 0, 826 /(1 94. 9 ×  3 . 6)  =  1 5. 43  kg/m 2)

Ave rage R ate =   (27. 9 +  28. 3  +  28. 0)  / 3  =  28. 1  lb /yd2  
((1 5. 38 +  1 5. 6 0 +  1 5. 43)  / 3  =  1 5. 47 kg/m 2)

No  adju stm en t n eeded sin ce m ea su red rate is w ith in  1  p e rcen t o f design .

Co m p en satio n  fo r m o istu re o n  th e aggregate m u st be co n side red w h en  calib ratin g sp reade rs .  
T e a bo ve ex am p le in dicates n o  adju stm en t is n eeded sin ce th e m ea su red sp read rate is w ith in  
0. 1 0 lb /yd2  (0. 05 kg/m 2)  o f th e design  sp read rate.  Ho w eve r,  if th e aggregate ab o ve h ad co n -

tain ed a s m u ch  a s 1 . 02  p e rcen t m o istu re th at w a s u n a cco u n ted fo r,  th e ap p licatio n  rate w o u ld 
h ave been  to o  lo w .

C .  Preco n stru ctio n  Meetin g.  C o o rd i n ate  a  p re c o n s t r u c t i o n  m e e t i n g p r i o r to  c o n s t r u c t i o n  w i t h  t h e  
E n g i n e e r to  d i s c u s s  t h e  fo l lo w i n g to p i c s :

1 .  C o n s t r u c t i o n  p ro c e s s ;

2 .  Qu a l i t y c o n t ro l  p l a n ;  re q u i re d  to  b e  s u b m i t te d ;

3 .  M i x  d e s i g n ;  re q u i re d  to  b e  s u b m i t te d ;

4 .  M ate r i a l s  c o n t ro l ;

5 .  M ate r i a l s  m e a s u re m e n t ;

6 .  E q u i p m e n t c a l i b r at i o n ;  re q u i re d  to  b e  s u b m it te d ;

7.  Tr afc  c o n t ro l  p l a n ;

8 .  E q u i p m e n t /p ro c e s s  o ve r v i e w ;

9.  I n s p e c t i o n ;

1 0 .   Te s t s t r i p ;

1 1 .  Un i q u e  p ro j e c t  c o n d it i o n s ;

1 2 .  P ro j e c t d o c u m e n t at i o n ;  a n d

1 3 .  E x p e c t at i o n s .

D .  R o ad Su rface Prep a ratio n s:

1 .  Clean in g Pavem en t.  C le a n  t h e  ro a d way s u r fa c e  b y s we e p i n g n o  m o re  t h a n  3 0  m i n  p r i o r to  
ap p l i c at i o n  o f t h e  e m u l s ife d  a s p h a lt a n d  a g g re g ate .  H o we ve r,  t h i s  3 0 - m i n  w i n d o w m ay 
b e  e x te n d e d  i f aut h o r i z e d  b y t h e  E n g i n e e r i n  c a s e s  wh e re  e x te n d i n g t h e  t i m e  d o e s  n o t 
j e o p a rd i z e  a  c l e a n  s u r fa c e  p r i o r to  c h i p  s e a l  o p e r at i o n s .  S we e p  t h e  p a ve m e n t w i t h  a  m o -
to r i z e d  b ro o m  to  re m o ve  lo o s e  m ate r i a l .  C le a n  d e p re s s i o n s  n o t re a c h e d  b y t h e  m o to r i z e d  
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b ro o m  w i t h  a  h a n d  b ro o m .  C l e a n  t h e  o u te r e d g e s  o f t h e  p ave m e n t to  b e  s e a l e d  i n c lu d i n g 
a n  a dj a c e n t  p ave d  s h o u ld e r.

2 .  Pro tectin g Accesso ries .  C o ve r ut i l i t y c a s t i n g s  (e . g.  m a n h o l e s ,  g ate  va l ve  c o ve r s ,  c atc h  b a s i n s ,  
s e n s o r s)  to  p re ve n t  c o at i n g w it h  e m u l s ife d  a s p h a lt .  S u i t a b le  c o ve r i n g i n c lu d e s  p l y wo o d  
d i s ks ,  k r a ft p ap e r,  ro ofn g fe lt ,  o r o t h e r ap p ro ve d  m e t h o d s .  Re m o ve  t h e  p ro te c t i ve  c o ve r-
i n g s  b e fo re  o p e n i n g t h e  ro a d  to  t r afc .

3 .  Strip e R em o val.  Te r m o p l a s t i c  p ave m e n t m a rk i n g s  s h a l l  b e  re m o ve d  b y g r i n d i n g o r o t h e r 
ap p ro ve d  m e t h o d s  p r i o r to  c h i p  s e a l  o p e r at i o n s .  O t h e r p ave m e n t m a rk i n g s  m ay b e  le ft i n  
p l a c e .

Commentary

If th e edge strip es an d cen te r lan e strip es are w o rn ,  rem o val m ay n o t be n ecessary o r,  if in  do u bt,  
ap p lyin g a fog seal to  th e strip es p rio r to  ch ip  sealin g h a s been  dem o n strated a s efective fo r m ain -
tain in g go o d ch ip  seal a dh esio n .  Sto p  bars an d tu rn  a rro w s sh o u ld alw ays be rem o ved.

E .  Ap plicatio n :

1 .  Weath e r L im itatio n s .  C o n s t r u c t c h i p  s e a l  p e r t h e  fo l lo w i n g c o n d i t i o n s :

a .  A m b i e n t a n d  p ave m e n t s u r fa c e  te m p e r at u re s  s h a l l  b e  5 0 ° F (1 0 ° C )  a n d  r i s i n g.

b .  A p p l i c at i o n  o f t h e  c h i p  s e a l  s h a l l  b e  o n l y du r i n g d ayl i ght  h o u r s .

c .  S u s p e n d  c h i p  s e a l i n g i f t h e  p ave m e n t s u r fa c e  te m p e r at u re  e xc e e d s  1 4 0 ° F (6 0 ° C ) .

d .  Te  ro a d  s u r fa c e  s h a l l  b e  d r y to  d a m p .

2 .  Test Strip .  C o n s t r u c t a  te s t s t r i p  o n  o r n e a r t h e  p ro j e c t s ite .  C o n s t r u c t t h e  te s t  s t r i p  u n d e r 
s i m i l a r p l ac e m e n t c o n d it i o n s  o f t i m e  o f d ay,  te m p e r at u re ,  a n d  h u m i d i t y a s  e x p e c te d  fo r 
t h e  d u r at i o n  o f t h e  p ro j e c t .  Te  te s t s t r i p  s h a l l  b e  a  m i n i m u m  o f 5 0 0  ft (1 5 0  m)  i n  le n g t h  
a n d  s h a l l  b e  c o n s t r u c te d  w i t h  t h e  j o b  m i x  p ro p o r t i o n s ,  m ate r i a l s ,  a n d  e q u i p m e n t  to  b e  
u s e d  o n  t h e  p ro j e c t .  A dj u s t m e n t s  to  t h e  m i x t u re  fo r m u l a  s h a l l  b e  p e r m i t te d  p ro v i d e d  
t h e y d o  n o t e xc e e d  t h e  va lu e s  s t ate d  i n  t h e  m i x  d e s i g n .  Te  A g e n c y s h a l l  e va lu ate  t h e  te s t 
s t r i p  to  d e te r m i n e  wh e t h e r p ro j e c t s p e c ifc at i o n s  a re  m e t .  I f s p e c ifc at i o n s  a re  n o t m e t ,  
a d d i t i o n a l  te s t  s t r i p s  w i l l  b e  c o n s t r u c te d  u n t i l  s p e c ifc at i o n s  a re  m e t ,  at n o  a d d i t i o n a l  c o s t 
to  t h e  A g e n c y.

3 .  Ap p licatio n  o f Em u lsifed Asp h alt:

Ap p l y t h e  e m u l s ife d  a s p h a lt at t h e  r ate  d e te r m i n e d  b y t h e  d e s i g n .  Ti s  r ate  s h a l l  b e  w i t h-
i n  ± 5  p e rc e n t o f t h e  c h i p  s e a l  d e s i g n  r ate .  A fte r ap p l y i n g t h e  e m u l s ife d  a s p h a lt ,  p l a c e  t h e  
c o ve r a g g re g ate  at t h e  d e s i g n  ap p l i c at i o n  r ate .  A dj u s t t h e  r ate  o f ap p l i c at i o n ,  i f n e c e s s a r y,  

s o  t h at  s o m e  e m u l s ife d  a s p h a lt c a n  b e  s e e n  b e t we e n  t h e  a g g re g ate  c h i p s ,  b ut n o t s o  m u c h  
t h at a g g re g ate  c h i p s  a d h e re  to  t h e  p n e u m at i c  ro l le r s .  I n s p e c t t h e  a g g re g ate  i n  t h e  wh e e l  
p at h s  fo r p ro p e r e m b e d m e n t .  E m b e d m e n t  s h a l l  b e  5 0  to  6 0  p e rc e n t a fte r ro l l i n g.  M a ke  
a d d i t i o n a l  a dj u s t m e n t s  to  t h e  r ate  o f ap p l i c at i o n  d u r i n g t h e  p ro j e c t ,  i f n e e d e d .
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Te  te m p e r at u re  o f t h e  e m u l s ife d  a s p h a lt at t h e  t i m e  o f ap p l i c at i o n  s h a l l  b e  a b o ve  1 2 0 ° F 
(5 0 ° C ) .

Commentary

If th e tem p e ratu re is lo w e r th an  1 2 0°F (50°C) ,  th e re is risk  o f less m ate rial b ein g ap p lied th an  
desired du e to  h igh  viscosity.

Te  lo n g i t u d i n a l  c o n s t r u c t i o n  j o i n t fo r a  s i n gle - c o u r s e  c h i p  s e a l  m u s t  c o i n c i d e  w i t h  t h e  
p a i n te d  l a n e  l i n e  o r t h e  o u t s i d e  e d g e  o f t h e  s h o u ld e r.  Te re  s h a l l  b e  n o  o ve rl ap  o f t h e  lo n -
g i t u d i n a l  c o n s t r u c t i o n  j o i n t fo r a  s i n gl e - ap p l i c at i o n  c h i p  s e a l .

4 .  Ap p licatio n  o f Co ve r Aggregate .  P ro v i d e  u n i fo r m l y m o i s te n e d  a g g re g ate s  t h at a re  d a m p  at 
t h e  t i m e  o f p l a c e m e n t .  D a m p  a g g re g ate s  s h a l l  b e  s at u r ate d  b ut s u r fa c e  d r y w i t h  ap p ro x-
i m ate  m o i s t u re  c o n te n t b e t we e n  1  a n d  3  p e rc e n t d e p e n d i n g o n  t h e  a g g re g ate  a b s o r p t i o n  
c ap a c i t y.

Commentary

T is m o istu re co n ten t m ak es th e ch ip s ap p ea r a s th o ugh  th e y h ave a m atte o r satin  fn ish ,  an d n o t 
glossy,  u sin g a p ain tin g an alo gy.  A dam p  aggregate draw s em u lsifed a sph alt in to  th e aggregate 
p o res ,  th u s p ro vidin g bette r a dh esio n  o n ce th e em u lsifed a sp h alt h a s set.

Fo r n o n - m o difed em u lsifed a sp h alts lik e R S-2  o r CR S-2 ,  begin  sp rea din g ch ips in to  th e fresh  
em u lsifed a sp h alt w h en  a few  ch ips ca st b y h an d stick  to  th e em u lsifed a sp h alt an d do  n o t ro ll 

o ve r.  T is sh all b e do n e w ell be fo re th e em u lsifed a sph alt b egin s to  b reak  o r set,  b u t n o t im m edi-
ately afte r sp rayin g u n less tem p e ratu re,  w in d,  o r h igh  dem u lsib ility dem an d it.  T is p ractice m ay 

n o t be n ecessa ry fo r em u lsifed a sp h alts th at are p o lym e r m o difed.  Po lym e r- m o difed em u lsifed 
a sp h alts a re h igh ly adh esive im m ediately afte r sp rayin g an d ch ips do  n o t ten d to  ro ll o ve r afte r 

sp readin g.  T e refo re ,  fo r p o lym e r- m o difed em u lsifed a sph alts ,  ch ip s sh o u ld be sp rea d im m ediate-
ly afte r sp rayin g th e em u lsifed a sp h alt.

T e ap p licatio n  rate o f th e ch ips sh all b e sim ilar to  th e design  rate .  T is is a rate w h e re im m edi-
ately u p o n  dro p p in g th e ch ips ,  th e ap p earan ce o f th e su rfa ce h a s so m e em u lsifed a sph alt sh o w in g 
betw een  th e ch ips .  In  fact,  th e ch ip  qu an tity sh o u ld seem  so m ew h at in adequ ate .  T e ch ip  sp read 

rate sh o u ld n o t be lo w  en o ugh  to  cau se p ick u p  p ro blem s o n  ru bbe r- tire ro lle rs .  Ho w eve r,  th e rate 
sh o u ld be su ch  th at a sm all decrea se in  rate w o u ld cau se p ick u p .  Em u lsifed a sp h alt sh o u ld be 

visible b etw een  th e aggregates u p o n  dro p p in g th em  an d befo re ro llin g.  If all em u lsifed a sp h alt is 
co ve red befo re ro llin g,  th e re is an  ex cess o f ch ips an d th e rate sh all be redu ced.  It is th e resp o n sib ility 

o f th e co n stru ctio n  su p e rin ten den t to  a ch ieve th is ap p licatio n  rate .

Te  s p e e d  o f t h e  s p re a d e r s h a l l  b e  re s t r i c te d  to  p re ve n t t h e  a g g re g ate s  fro m  ro l l i n g o ve r.  
S t a r t i n g a n d  s to p p i n g o f t h e  s p re a d e r s h o u ld  b e  m i n i m i z e d .  Te  e d g e s  o f t h e  a g g re g ate  
ap p l i c at i o n s  s h a l l  b e  s h a r p l y d efn e d .  P re v i o u s l y u s e d  a g g re g ate s  fro m  s we e p i n g m ay n o t 
b e  re t u r n e d  to  t h e  s to c kp i l e  o r t h e  s p re a d e r fo r re u s e .

Commentary

Alth o ugh  a design  w a s do n e in  th e la bo rato ry to  dete rm in e th e aggregate a p p licatio n  rate,  a dju st-
m en ts a re alm ost alw ays n eeded in  th e feld.  T is sh o u ld be do n e du rin g th e frst day o f co n stru ctio n  
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to  m ak e su re th e aggregate qu an tity is co rrect.  T is is best do n e b y o bse rvin g th e a p p earan ce o f 
th e aggregates afte r th ey h ave been  dro p p ed in to  th e em u lsifed a sp h alt,  b u t befo re ro llin g.  So m e 

em u lsifed a sp h alt sh o u ld be visible betw een  m o st o f th e aggregates .  If em u lsifed a sp h alt can n o t be 
seen  betw een  th e aggregates ,  th e rate is to o  h igh .  Co n ve rsely,  to o  m u ch  em u lsifed a sp h alt sh o w in g 
th ro ugh  betw een  th e aggregate w ill cau se p ick u p  o n  ru bbe r tires .

5 .  Tran sve rse Pap e r Jo in ts .  W h e n  b e g i n n i n g a  n e w ap p l i c at i o n  o f t h e  c h i p  s e a l  t r a n s ve r s e l y 
a b u t t i n g t h e  p re v i o u s l y p l a c e d  c h i p  s e a l ,  u s e  a  t r a n s ve r s e  p ap e r j o i n t  s o  e xc e s s  a s p h a lt a n d  
c h i p s  a re  n o t p l a c e d  at t h e  j o i n t .  Te  t r a n s ve r s e  p ap e r j o i n t s h a l l  b e  fo r m e d  b y p l a c i n g 
3 6 - i n .  (1 - m)  w i d e  k r a ft p ap e r o n  to p  o f t h e  p re v i o u s l y ap p l i e d  c h i p  s e a l  s o  t h e  e d g e  o f 
t h e  p ap e r a l i g n s  w i t h  t h e  j o i n t t h at w i l l  b e  fo r m e d  wh e n  t h e  p re v i o u s l y p l a c e d  c h i p  s e a l  
m e e t s  t h e  n e wl y ap p l i e d  c h i p  s e a l .  Te  a s p h a lt d i s t r i b uto r s h a l l  b e g i n  ap p l y i n g e m u l s ife d  
a s p h a lt b y s t a r t i n g t h e  ap p l i c at i o n  o n  to p  o f t h e  k r a ft p ap e r.  A fte r t h e  a s p h a lt d i s t r i b uto r 
m o ve s  fo r wa rd  a n d  o ve r t h e  j o i n t ,  t h e  p ap e r s h a l l  b e  re m o ve d .

Commentary

Ideally,  th e p ap e r sh o u ld also  be p laced at th e en d o f th e distrib u to r sh o t a s w ell.  T is creates a 
clean  edge w ith  th e co rrect em u lsifed a sp h alt an d aggregate qu an tity at th e jo in t.  T e p lacem en t 
o f th e p ap e r is calcu lated ba sed o n  th e em u lsifed a sp h alt sh o t rate an d th e qu an tity o f em u lsifed 

a sp h alt in  th e distrib u to r.  T e distan ce th e a sph alt distrib u to r travels befo re en co u n te rin g th e 
p a p e r an d tu rn in g of th e ba r sh o u ld be ap p ro xim ately equivalen t to  80 p e rcen t o f th e distrib u to r 

tan k  vo lum e.  T is a ssu res th e distrib u to r do es n o t sp ray u n til em p ty w h ich  can  resu lt in  less em u l-
sifed a sp h alt a p p lied th an  desired at th e en d o f th e sh o t.

6 .  R o llin g O p e ratio n s .  C o m p le te  t h e  fr s t ro l le r p a s s  a s  s o o n  a s  p o s s i b le  b ut n o t lo n g e r t h a n  
2  m i n  a fte r ap p l y i n g t h e  a g g re g ate .  P ro c e e d  i n  a  lo n g i t u d i n a l  d i re c t i o n  at a  s p e e d  l e s s  
t h a n  o r e q u a l  to  3  m p h  (5  k m / h) .  Tre e  c o m p le te  ro l l e r p a s s e s  o f t h e  a g g re g ate  c h i p s  a re  
re q u i re d  a s  a  m i n i m u m .  O n e  p a s s  i s  d efn e d  a s  t h e  ro l l e r m o v i n g o ve r  t h e  a g g re g ate s  i n  a  
s i n gl e  d i re c t i o n .  E n s u re  t h e  ro l l i n g i s  c o m p le te d  q u i c k l y e n o u gh  to  e m b e d  t h e  a g g re g ate ,  
b e fo re  t h e  e m u l s ife d  a s p h a lt b re a ks ,  a n d  n o  lo n ge r t h a n  1 5  m i n  a fte r t h e  e m u l s ife d  a s -

p h a lt i s  s p r aye d .  Po s i t i o n  t h e  ro l le r s  i n  e c h e lo n  s o  t h e  e n t i re  w i dt h  o f t h e  p a ve m e n t l a n e  i s  
c o ve re d  i n  o n e  p a s s  o f t h e  ro l le r s .

Commentary

If desired,  fn al ro llin g m ay be a cco m p lish ed u sin g th e steel- w h eel ro lle r in  o n e p a ss .  T e a sp h alt 
distrib u to r an d aggregate sp rea de r sp eed m ay h ave to  be redu ced if th e ro llin g o p e ratio n s can n o t 

be acco m p lish ed befo re th e em u lsifed a sp h alt b reak s .

7.  Sw eep in g.  E xc e s s  a g g re g ate  s h a l l  b e  s we p t  of t h e  n e w s u r fa c e  i n  a c c o rd a n c e  w i t h   
Ta b l e  4 0 6 . 5 -1 .
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Ta b l e  4 0 6 . 5 - 1 .  S w e e p i n g  S e q u e n c e

C h i p  S e a l  C l a s s a

I I I I I I

W i t h i n  2 4  h  a ft e r  ro l l i n g N o  l a t e r  t h a n  t h e  fo l l o w i n g  
m o r n i n g

B e fo re  t r a ffc  i s  a l l o w e d  w i t h o u t  
t r a ffc  c o n t ro l

a  C l a s s  I  i s  l e s s  t h a n  5 0 0  a n n u a l  a v e ra g e  d a i l y  t ra ffc  ( A AD T ) ,  C l a s s  I I  i s  5 0 1  t o  5 0 0 0  AAD T,  a n d  C l a s s  I I I  i s  
g re a t e r t h a n  5 0 0 0  AAD T.

D o  n o t s we e p  e m b e d d e d  a g g re g ate  u n t i l  at le a s t  8 5  p e rc e n t o f t h e  to t a l  m o i s t u re  p re s e n t 
i n  t h e  c h i p  s e a l  h a s  e vap o r ate d  o r a g g re g ate s  m ay b e c o m e  d i s lo d g e d .  M o i s t u re  p re s e n t 
c o n s i s t s  o f m o i s t u re  i n  t h e  a g g re g ate  c h i p s  a n d  m o i s t u re  p re s e n t i n  t h e  e m u l s ife d  a s p h a lt .  
M o i s t u re  c o n te n t s h a l l  b e  d e te r m i n e d  b y t h e  p ro c e d u re  re p o r te d  i n  N C H R P  Re p o r t 6 8 0  
(S h u le r e t a l . ,  2 0 1 1 ) .  Re s we e p  a re a s  t h e  d ay a fte r t h e  i n i t i a l  s we e p i n g.  Te  C o n t r a c to r 

s h a l l  d i s p o s e  o f t h e  s u r p lu s  c o ve r a g g re g ate  i n  a  m a n n e r s at i s fa c to r y to  t h e  A g e n c y.  I n  
n o  c a s e  s h a l l  t h e  e xc e s s  a g g re g ate s  s we p t fro m  t h e  s u r fa c e  e xc e e d  1 0  p e rc e n t  o f t h e  to t a l  
a m o u n t p l a c e d .  I f t h i s  q u a n t i t y i s  e xc e e d e d ,  wo rk s h a l l  c e a s e  u n t i l  a n  a dj u s t m e n t i s  m a d e  
to  re d u c e  t h e  s p re a d  r ate  to  b e  w i t h i n  to le r a n c e s .

8 .  Trafc Co n tro l

Tr afc  m ay b e  a l lo we d  o n to  t h e  fre s h  c h i p  s e a l  a fte r ro l l i n g i s  c o m p le te d  a n d  b e fo re  
s we e p i n g i n  a c c o rd a n c e  w i t h  Ta b l e  4 0 6 . 5 -2 .  B e fo re  a l lo w i n g t r afc  o n  t h e  n e wl y p l a c e d  
c h i p  s e a l ,  e n s u re  t h at at le a s t 8 5  p e rc e n t o f t h e  to t a l  m o i s t u re  p re s e n t i n  t h e  c h i p  s e a l  h a s  
e vap o r ate d  o r a g g re g ate s  m ay b e c o m e  d i s lo d g e d .

Ta b l e  4 0 6 . 5 - 2 .  T i m i n g  fo r  Tr aff c

C h i p  S e a l  C l a s s a

I I I I I I

Tr a ffc  c o n t ro l l e d  w i t h  s p e e d   
l i m i t  s i g n s

Tr a ffc  c o n t ro l l e d  w i t h  p i l o t  c a r s Tr a ffc  c o n t ro l l e d  w i t h  p i l o t  c a r s

a  C l a s s  I  i s  l e s s  t h a n  5 0 0  A AD T,  C l a s s  I I  i s  5 0 1  t o  5 0 0 0  AAD T,  a n d  C l a s s  I I I  i s  g re a t e r t h a n  5 0 0 0  A AD T.

A p i lo t c a r s h a l l  b e  u s e d  o n  t wo - l a n e  ro a d ways  d u r i n g c o n s t r u c t i o n  a n d  u n t i l  t h e  ro a d way 
a n d  s h o u ld e r s  h ave  b e e n  s we p t  fre e  o f lo o s e  a g g re g ate .

9.  Pro tectio n  o f Mo to r Veh icles .  Te  C o n t r a c to r i s  re s p o n s i b le  fo r  c l a i m s  o f d a m a ge  to  ve h i c le s  
u n t i l  t h e  ro a d ways  a n d  s h o u ld e r s  h ave  b e e n  s we p t fre e  o f lo o s e  a g g re g ate  a n d  p e r m a n e n t 
p ave m e n t m a rk i n g s  h ave  b e e n  ap p l i e d .  I f p e r m a n e n t p ave m e n t  m a rk i n g s  a re  to  b e  ap p l i e d  
b y A ge n c y fo rc e s ,  t h e  C o n t r a c to r ’s  re s p o n s i b i l i t y e n d s  a fte r c o m p l e t i o n  o f t h e  c h i p  s e a l  
a n d  p l a c e m e n t o f te m p o r a r y p ave m e n t m a rk i n g s .
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1 0 .  Fo g Seal

I f,  i n  a c c o rd a n c e  w i t h  t h e  p l a n s ,  a  fo g s e a l  i s  ap p l i e d  to  t h e  s u r fa c e  o f t h e  c o m p le te d  
c h i p  s e a l ,  s p r ay t h e  fo g s e a l  a fte r s we e p i n g a n d  b e fo re  p l a c e m e n t  o f p e r m a n e n t p a ve m e n t 
m a rk i n g s ,  b u t n o t s o o n e r t h a n  2 4  h  a fte r fn a l  ro l l i n g.  Re fe r to  S e c t i o n  41 0  fo r s p e c ifc  
re q u i re m e n t s  fo r ap p l i c at i o n  o f fo g s e a l  o ve r c h i p  s e a l s .

Commentary

Fo g seals are ap p lied to  th e su rface o f co m p leted ch ip  seals fo r tw o  rea so n s:  1)  T e dark  co lo r p ro -
vides m o re co n tra st to  p avem en t m a rk in gs ,  an d 2)  th e fo g seal p ro vides a sligh t in crea se in  b in de r 
residu e to  in crea se ch ip  reten tio n .

A fo g seal m ay also  b e a p p lied to  recen t h o t m ix a sp h alt p atch es in  th e p avem en t to  be ch ip  sealed.  
T ese fresh  h o t m ix p atch es can  be m o re a bso rp tive th an  th e su rro u n din g p avem en t du e to  h igh e r 

air vo id co n ten t.  T e fo g seal h elp s p reven t th e n ew  ch ip  seal em u lsifed a sp h alt fro m  bein g ab -
so rbed in to  th e su bstrate u n even ly.

1 1 .  Sequ en ce o f Wo rk :

C o n s t r u c t t h e  c h i p  s e a l  s o  t h at a dj a c e n t l a n e s  a re  s e a l e d  o n  t h e  s a m e  d ay wh e n  p o s s i b l e .  
I f t h e  a dj a c e n t l a n e (s)  h a s  n o t b e e n  s e a le d ,  s we e p  a l l  lo o s e  a g g re g ate  fro m  t h e  u n s e a le d  
l a n e (s)  b e fo re  t r afc  i s  a l lo we d  o n  t h e  s u r fa c e  w i t h o ut t r afc  c o n t ro l .

Pe r m a n e n t p a ve m e n t  m a rk i n g s  s h a l l  n o t b e  p l a c e d  fo r 2 4  h  a fte r p l a c i n g t h e  c h i p  s e a l  
wh e n  n o  fo g s e a l  i s  ap p l i e d .

I f fo g s e a l  i s  u s e d ,  t h e  p e r m a n e n t p ave m e n t m a rk i n g s  s h a l l  n o t b e  p l a c e d  b e fo re  t h re e  d ays  
h a ve  e l ap s e d  fo r wate r b o r n e  p a ve m e n t m a rk i n g o r te n  d ays  fo r o t h e r t y p e s  o f m a rk i n g s .

Commentary

T e ch ip  seal w ill u su ally cu re w ith in  2 4 h  u n de r dry co n ditio n s an d tem p e ratu res a bo ve 6 0 °F 
(16 °C) .  T e fo g seal can  b e a p p lied afte r th e ch ip  seal co at is cu red.  T e fo g seal w ill u su ally cu re w ith in   

2  h  u n de r dry co n ditio n s an d tem p e ratu res a bo ve 6 0°F (16 °C).  In te rim  p avem en t m a rk in gs can  
be p laced afte r th e fo g seal cu res .  D o  n o t allo w  trafc o n  th e fo g seal u n til cu red.

F.  Qu ality Assu ran ce:

1 .  Gen e ral:

a .  Te  c h i p  s e a l  c o n t r a c to r (t h e  C o n t r a c to r)  s h a l l  e s t a b l i s h ,  i m p l e m e n t ,  a n d  m a i n t a i n  a  
QC  p ro g r a m  to  c o n t ro l  a l l  e q u i p m e n t ,  m ate r i a l s ,  wo rk m a n s h i p ,  a n d  p ro c e s s e s  d u r i n g 
c h i p  s e a l  c o n s t r u c t i o n .  Te  C o n t r a c to r ’s  QC  p ro g r a m  s h a l l  i n c lu d e  p re c o n s t r u c t i o n  
a c t i v i t i e s  i n c lu d i n g c h i p  s e a l  d e s i g n ,  s ite  p re p a r at i o n ,  m ate r i a l  h a n d l i n g a n d  t r a n s p o r-
t at i o n ,  a n d  s to c kp i l i n g.  Te  p ro g r a m  s h a l l  i n c lu d e  p ro c e d u re s  re q u i re d  fo r s a m p l i n g,  
te s t i n g,  i n s p e c t i o n ,  m o n i to r i n g,  d o c u m e n t at i o n ,  a n d  c o r re c t i ve  a c t i o n  p ro c e d u re s  
d u r i n g t r a n s p o r t ,  s to c kp i l i n g,  p l a c e m e n t ,  a n d  fn i s h i n g o p e r at i o n s .
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b .  A  w r i t te n  q u a l it y c o n t ro l  p l a n  s h a l l  b e  d e ve lo p e d  wh i c h  d e t a i l s  t h e  C o n t r a c to r ’s  QC  
p ro g r a m  t h at m e e t s  t h e  re q u i re m e n t s  o f t h e s e  s p e c ifc at i o n s .  Te  QC  p l a n  s h a l l  b e  
c o n t r a c t s p e c ifc  a n d  s i g n e d  b y t h e  C o n t r a c to r ’s  re p re s e n t at i ve .  C h i p  s e a l  c o n s t r u c t i o n  
s h a l l  n o t p ro c e e d  w i t h o ut  A g e n c y a c c e p t a n c e  o f t h e  QC  p l a n  a n d  QC  p e r s o n n e l  p re s -
e n t o n  t h e  j o b .  Fa i lu re  to  c o m p l y w i t h  t h e s e  p ro v i s i o n s  w i l l  re s u lt  i n  s h utd o w n  o f t h e  
o p e r at i o n  u n t i l  t h e  C o n t r a c to r ’s  o p e r at i o n  i s  i n  c o m p l i a n c e .

2 .  Defn itio n s:

a .  A ge n c y.  A s t ate  h i gh way a ge n c y,  o t h e r a g e n c y,  o r o w n e r re s p o n s i b le  fo r  t h e  fn a l  a c-
c e p t a n c e  o f t h e  p ro j e c t .

b .  C a l i b r at i o n .  A n y c a l i b r at i o n ,  s t a n d a rd i z at i o n ,  c h e c k,  o r ve r ifc at i o n  a s  re q u i re d  b y 
t h e  te s t m e t h o d  o r s t a n d a rd .

c .  C o n t r ac to r.  Te  p r i m e  c o n t r a c to r wh o  h a s  u lt i m ate  c o n t ro l  o f t h e  p ro j e c t .

d .  S u p p l i e r.  O n e  wh o  p ro d u c e s  t h e  fn a l  p ro d u c t m ate r i a l s  (i . e . ,  a g g re g ate s  a n d  a s p h a lt 
e m u l s i o n)  u s e d  o n  t h e  p ro j e c t .

e .  S t a n d a rd .  A n y s t a n d a rd ,  s p e c ifc at i o n ,  te s t  m e t h o d ,  p r a c t i c e ,  o r o t h e r d o c u m e n t u t i-
l i z e d  to  ac h i e ve  c o m p l i a n c e  w it h  t h e  c o n t r a c t .

f.  Te s t i n g L a b .  Te  l a b o r ato r y c o n d u c t i n g q u a l i t y c o n t ro l  te s t s  (C o n t r a c to r o r S u p p l i e r)  
a n d  a c c e p t a n c e  te s t s  ( A ge n c y) .

3 .  Pe rso n n el:

a .  R esp o n sib ilities an d R equirem en t o f QC Staf.  At a  m i n i m u m ,  p ro v i d e  t h e  n a m e  o f t h e  
p e r s o n  re s p o n s i b le  fo r e a c h  p o s it i o n  l i s te d  b e lo w,  i n c lu d i n g t h e i r te le p h o n e  n u m b e r,  

e m a i l ,  a n d  t h e i r  q u a l ifc at i o n s /c e r t ifc at i o n s .

i .  QC Plan  Man age r.  Te  p e r s o n  re s p o n s i b le  fo r t h e  e xe c ut i o n  o f t h e  QC  p l a n  a n d  
l i a i s o n  w it h  t h e  A g e n c y.  Ti s  p e r s o n  s h a l l  b e  o n  t h e  j o b  a n d  h ave  t h e  aut h o r i t y to  
s to p  o r s u s p e n d  c o n s t r u c t i o n  o p e r at i o n s .

i i .  QC Tech n ician s .  Te  p e r s o n (s)  re s p o n s i b le  fo r c o n d u c t i n g QC  te s t s  a n d  i n s p e c t i o n  
to  i m p l e m e n t t h e  QC  p l a n .  QC  te c h n i c i a n s  s h a l l  h ave  L e ve l  2  a g g re g ate  te s t i n g 
c e r t ifc at i o n  fro m  t h e  A m e r i c a n  C o n c re te  I n s t i t ute  ( AC I ) ,  o r o t h e r c e r t ifc at i o n  
p ro g r a m  ap p ro ve d  b y t h e  A ge n c y.

b .  Ce rtifed Co n tracto r Staf.  At a  m i n i m u m ,  o n e  c re w m e m b e r ( p ro j e c t m a n a g e r o r o t h e r 
w i t h  d e c i s i o n- m a k i n g au t h o r i t y)  p o s s e s s i n g a  va l i d  c h i p  s e a l  c e r t ifc at i o n  s h a l l  a l ways  
b e  o n  t h e  j o b  wh i le  t h e  c h i p  s e a l  i s  b e i n g c o n s t r u c te d .  Te  c h i p  s e a l  c e r t ifc at i o n  i s  
a d m i n i s te re d  b y t h e  N at i o n a l  C e n te r fo r Pave m e n t P re s e r vat i o n  ( N C P P)  o n  b e h a l f o f 
A A S H T O  T S P ∙ 2  ( Tr a n s p o r t at i o n  S ys te m  P re s e r vat i o n  Te c h n i c a l  S e r v i c e s  P ro g r a m) .
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4 .  QC Testin g L a bo rato ries an d Equ ip m en t:

a .  Te  l a b o r ato r y t h at p e r fo r m s  t h e  QC  fo r p ro d u c t i o n  c a n  b e  e i t h e r q u a l ife d  o r A g e n c y 
ap p ro ve d .  Te  C o n t r a c to r s h a l l  p ro v i d e  t h e  n a m e  o f t h e  A g e n c y- ap p ro ve d  l a b  fo r a l l  
te s t s  w i t h i n  t h e  re le va n t s c o p e  o f te s t i n g.

b .  Te s t i n g a n d  s a m p l i n g e q u i p m e n t a n d  m e a s u r i n g d e v i c e s  s h a l l  m e e t t h e  re q u i re m e n t s  
o f t h e  s p e c ife d  s t a n d a rd s  a n d  te s t  m e t h o d s .  Te  l a b  s h a l l  m a i n t a i n  re c o rd s  o f t h e  c a l-
i b r at i o n  a n d  m a i n te n a n c e  o f a l l  s a m p l i n g,  te s t i n g,  a n d  m e a s u r i n g e q u i p m e n t ,  a n d  a l l  
d o c u m e n t s  re q u i re d  b y t h e  A g e n c y.

c .  P l a c e m e n t E q u i p m e n t  C a l i b r at i o n .  P r i o r to  t h e  c o m m e n c e m e n t o f wo rk,  t h e  a s p h a lt 
e m u l s i o n  d i s t r i b uto r a n d  a g g re g ate  s p re a d e r s h a l l  b e  c a l i b r ate d  i n  t h e  p re s e n c e  o f t h e  
A g e n c y re p re s e n t at i ve  ut i l i zi n g t h e  m ate r i a l s  to  b e  u s e d  o n  t h e  p ro j e c t .  C a l i b r at i o n  
w i l l  b e  p e r fo r m e d  c o n s i s te n t w it h  p ro c e d u re s  i n  F H WA- H I F-1 9 - 0 2 9 ,  C h i p  S e a l  

C h e c k l i s t ( 2 0 1 9 ) .

5 .  QC Activities .  QC  a c t i v it i e s  s h a l l  i n c lu d e  m o n i to r i n g,  i n s p e c t i o n ,  s a m p l i n g,  a n d  te s t i n g.  
Te  C o n t r a c to r ’s  QC  a c t i v i t i e s  s h a l l  c o ve r a l l  a s p e c t s  t h at afe c t t h e  q u a l i t y o f t h e  m ate -
r i a l s  a n d  wo rk m a n s h i p  o f t h e  c h i p  s e a l .  I f t h e re  i s  n o  A g e n c y- s p e c ifc  re q u i re m e n t ,  t h e  
m i n i m u m  QC  a c t i v it i e s  a n d  fre q u e n c i e s  re q u i re d  a re  l i s te d  a s  fo l lo ws :

a .  C o m p o n e n t m ate r i a l s ;

b .  Tr a n s p o r t at i o n  m ate r i a l  h a n d l i n g ;

c .  M i x  d e s i g n  b y a q u a l ife d  l a b ;

d .  Te s t s t r i p  c o n s t r u c t i o n  a n d  a s s e s s m e n t ;

e .  P l a c e m e n t a n d  fn i s h i n g ;

f.  Pe r fo r m a n c e ;  a n d

g.  Re v i e w o f m ate r i a l  c e r t ifc at i o n s  s u p p l i e d  b y ve n d o r s  a n d  s u p p l i e r s .
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