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G l e n  Alps Service Area

Overview

The Glen Alps Service Area covers over ten miles of 
roads on the upper Hillside. The service area is divided 
into three main districts, Upper Glen Alps, Central and 
Canyon.

Upper Glen Alps is the Hillside’s highest housing 
subdivision area at an elevation of approximately 2,400 
feet. The area is situated at the base of Flattop Mountain 
and is above timberline. Access is provided by Toilsome Hill 
Road which branches off Upper Huffman. This steep gravel 
road extends 2.7 miles beyond the pavement of Upper Huffman 
to Chugach State Park and the housing area one-quarter mile 
beyond the park entrance. Winter is usually two months 
longer in this area and high winds cause special winter 
maintenance problems. Average snowfall is double that of 
Anchorage.

The Central district covers Jeannie, Michael and Ginami 
Roads as well as Spendlove Drive and View Heights Drive.
These streets, with the exception of View Heights, are 
situated between Upper Huffman and Upper DeArmoun. Jeannie 
Road is the major route connecting Upper Huffman and Upper 
DeArmoun at a point three-quarters of a mile above Hillside
Drive. Upper DeArmoun, east of Jeannie, is within the
Central district. The three-quarter mile section of Upper 
DeArmoun west of Jeannie is likely to be annex into the 
Central district next month. •

The Canyon district covers Canyon Road, an extension of 
Upper DeArmoun. This road leads deep into Rabbit Creek 
Valley and much of this route rises above timberline. High 
winds and heavy snow also cause special problems in the 
Canyon area.

The Glen Alps Service Area handles a great deal of park
traffic. Two Chugach State Park access routes are in this
area. Both Toilsome Hill Drive and Upper DeArmoun-Canyon 
Road provide direct access to the park. However, park 
officials do not recognize Upper DeArmoun-Canyon Road as a 
designated entrance, despite the ever-increasing use of this 
rocd for access into the Rabbit Creek Valley area of the 
park.

Frequently, park traffic far exceeds residential traffic 
in these areas. As a result, the roads deteriorate faster 
and residents must, bear the burden of a^uitional road 
maintenance.



M a i n t e n a n c e

Our general maintenance includes a contractor's budget 
and an intergovernmental budget. The contractor is Edmund 
Schuster of Upper Glen Alps. His contract has been extended 
to October 1, 19P4. Originally the contractor was responsible 
for only snow removal, but now his duties have been expanded 
to include sanding, grading and thawing.

This summer some long-needed repairs w . e accomplished 
on some of our roads through a $50,000 state grant. Improve­
ments basically consisted of replacing several culverts, 
other drainage improvements, additional gravel fill in low 
spots and improvement of Toilsome Hill Road near a dangerous 
switchback.

FUTURE IMPROVEMENTS

Major upgrading of Upper DeArmoun from Hillside Drive to 
View Heights Drive is our top priority for next year. This 
one-mile section of road has a very poor roadbed in addition 
to an inadequate drainage system. During the winter season, 
severe glaciation frequently develops along this route.
Any major upgrading would first begin with the replacement of 
tivu original roadbed and the construction of drainage 
ditches.

. According to Municipal officials and the contractor, a
' $6-©0-rOOO appropriation would be necessary for the complete 

re-building of Upper DeArmoun and the elimination of severe 
glaciation problems! The board believc-s a major improvement 
of Upper DeArmoun is long overdue as traffic along this route 
is rapidly increasing due to new housing in the area and the 
increase use of this road for access to Chugach State Park.

Perhaps the most extensive long-term project in the 
service area will be the complete or partial relocation of 
the road to Upper Glen Alpn. As mentioned earlier in this 
report, the only access to the Upper Glen Alps entrance of 
Chugach State Park is Toilsome Hill Road. Park traffic on 
this road is extremely heavy and the parking lot at the 
Chugach entrance often overfills with over two hundred cars. 
The road is extremely narrow and steep and accidents are 
frequent during the winter mcnth3.

Although no major work is expected on any relocation 
project for several years, our Board believes that various



route alternatives should be addressed soon. The relocation 
of this road could be one of the most extensive road 
projects undertaken on the Hillside since the upgrading of 
Rabbit creek Road.

Our Board has found the Municipal Street Maintenance 
Division helpful and responsive to our special road needs.
We appreciate their assistance and willingness to work with 
us on various problems.

Glen Alps Board of Supervisors
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The Glen Alps Board of Supervisors request that Upper 

DeArmoun Road be included on the Municipality of Anchorage 

priority list for Hillside road improvements.

Upper DeArmoun is located within the Glen Alps Service 

Area, a district that covers over ten miles of roads cn the 

upper Hillside. Major upgrading of Upper DeArmoun from 

Hillside Drive to View Heights Drive, a one-mile stretch, has 

been established as the Glen Alps Board of Supervisor's

' •

number one capital improvement priority for 1984.

This one-mile section has a very poor roadbed in 

addition to an inadequate drainage system. During the winter 

season, severe glaciation frequently develops along Jo»is 

route, causing considerable problems not only for residential 

traffic, but emergency vehicle and school bus traffic as 

well.

A rapid increase ir, residential traffic has developed in 

the area due to new home construction. Upper DeArmoun also 

handles a great deal of traffic heading directly to Chugach 

State Park. This route provides direct access to the Rabbit 

Creek Valley area of the park in which ’labbit Lake is 

situated.

At certain times of the year, park traffic exceeds 

residential traffic in this area. As a result, the road 

deteriorates faster and residents must bear the burden of 

addii -nal road maintenance.

m m
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The most effective use of capital improvement funds 

would be for upgrading the roadbed as opposed tc piece-meal 

capital improvement of a sub-standard road base. The 

existing roadbed is of extremely poor quality and the 

situation will only grow worse with increasing use of this 

route by park visitors and additional residential traffic in 

years to come.

According to Department of Transportation officials, 

approximately $850,000 would be. necessary for the complete 

re-building of Upper DeArmoun and the elimination of severe 

glaciation problems. This figure does not include paving. 

Although many residents prefer pavement, many would be 

satisfied with an upgrade to a high standard gravel surface.

We believe upgrading of this road is long overdue.

Other Hillside roads providing access to the park have been 

paved. Several years ago Upper O'Malley was paved, two years 

ago Upper Huffman was upgraded and paved. The time has now 

come for upgrading of this route.

The Glen Alps Board of Supervisors urge the Municipality 

to act in such a manner that would expedite upgrading of 

Upper DeArmoun- 

Thank you.

Item #1 
Item #2 
Item #3 
Item #4 
Item #5 
Item #6

Estimates were prepared by Lon Meslow of the Municipality of 
Anchorage.

Glen Alps contacts: Judy Burtner, 345-1598, Robert Kean,
349-6431, Carl Portman, 345-1807. 'kZ v.c o v l .

Upper DeArmoun Upgrading Estimate

Cleaning/grubbing $ 3,000.00
excavation of unusable materials 137,500.00
Marify 26,000.00
Classified fill 417,600.00
18" CMP 16,000.00
Leveling Course , 71,200.00
Subtotal

Engineering & Consulting costs $203,700.00

TOTAL ESTIMATE $875,000.00





Introduced: 5/13/83
Referred: Transportation

1 IN THE SENATE BY THE TRANSPORTATION COMMITTEE

2 SENATE CONCURRENT RESOLUTION NO. 27 am

3 IN THE LEGISLATURE OF THE STATE OF ALASKA

4 THIRTEENTH LEGISLATURE - FIRST SESSION

5 Relating to the designation of three

6 sites for the application of high float

7 emulsion asphalt.

8 BE IT RESOLVED BY THE LEGISLATURE 0/ THE STATE OF ALASKA:

9 WHEREAS a substantii \ portion of the state's m o n e y  is spent on the

10 rehabilitation and rebuili ig of our highways; and

11 WHEREAS the present ro» j building techniques are (extremelyj expensive

12 and may not be the most cost effective method for northern climaie high-

13 ways; and

14 WHEREAS the Yukon Territory Department of Highways and Transportation

15 has had success with a jjess (^xpensive and more durable^ surfacing^. technique

16 known as high float emulsion asphalt; and

17 WHEREAS the climate and highway demands of Alaska are very similar t:o

18 the climate and highway demands of the Yukon Territory; and

19 WHEREAS there are highway surfaces in the interior region, the Sotrt+k-

20 central region, and the Southeast region that are in need of rehabilitation

21 and could therefore be designated as test sites for an alternate surfacing

22 technique;

23 BE IT RESOLVED by the Alaska State Legislature that the governor is

24 respectfully requested to direct the commissioner of transportation and

25 public facilities to designate a representative site in each of the Ir.teri-

26 or, the *Snn1rhcentral arid the Southeast regions to be used as a test appli-

27 cation site for high float emulsion asr'.alt; and be it

28 FURTHER RESOLVED that the Department of Transportation and Public

29 Facilities document^the^cost effectiveness of the test applications and

» \£ -.
SCR 27 am
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STATE OF ALASKA 
FISCAL NOTE

\

I. REQUEST II. FISCAL DETAIL
Bill/Resolution No.: SR 6/SCR 27 Aaencv Affected: DOT&PF I

Title: Re. designation of 3 sites/asphalt Proqram Category .Affected: Reseated
Sponsor: Transportation Committee 
Requestor: Rav

BRU, Proqram or Subprogram(s) Affected: 
Interior Reaion

EXPENDITURES/REVENUES: (Thousands of Dollars)

OPERATING
FY 83 j FY 84 FY e5 ! FY 86 I FY 87 FY 88

I !
100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL
400 COMMODITIES
500 EQUIPMENT
600 LAND & STRUCTURES
700 GRANTS, CLAIMS, ETC

8.C 2.5 I 2.5 2.5 2.5
2.6 .9 ! .9 .9 .9

I
I
I
I

i i
TOTAL OPERA? TIG 10.6 | 3.4 I 3.4 3.4 | 3.4

CAPITAL J ! 80.C !

REVENUE

FUNDING: (Thousands of Dollars}
GENERAL FUND 90.6 | 3.4 3.4 3.4 •» • • n
FEDERAL FUNDS i I
OTHER (Specify Source) “T

'  , ! * I
. ! j i |

POSITIONS:
FULL-TIME

PART-TIME

TEMPORARY i

1

III. SOURCE OF FUNDS TO OFFSET FISCAL IN"ACT OF BILL:

IV. ANALYSIS: Attach a separate page for any Analysis

Prepared By: Billy Connor_________________________________  Phone: 479-2281
Division: Research___________________________________ _ Late: 5/17/83

Approved by Ccmmissioner: H. Gienzer, Jr. _______  Date: 5/17/83
Department: DOT&PF ______ ~— —

Distribution:
Original to Legislative Finance
Copy to Office of Management and Budget (for Legislature introduced hills)
Copy to Department (for Governor introduced bills)
Copy to Sponsor
Copy to Requestor (if different from Sponsor) 3/8/83



IV ANALYSIS 

Operating Funds 

FY 84

100 personal services
2 researchers 10 days $800/day

200 travel
1 trip to Haines $1,600
1 trip to Soldotna 1,000

TOTAL FY 84

FY85-33

1 trip to each location

100 personal services
200 travel

TOTAL

Estimate of Costs

Central
Asphalt: 35 X $2.0 $8,750
Aggregate: 328 X $12 3,940
Reconditioning: 7,920
Subtotal

Interior
Asphalt: 35 X $250 8,750
Aggregate: 328 X $18 5,900
Reconditioning: 7,920
Subtotal

SE
Asphalt: 35 X $250 8,750
Aggregate: 328 X $18 5,900
Reconditioning: 7,920
Subtotal

20% mobilizacion

$ 3,000

2,600

$10,600

$ 2,500 
 050

S 3,350

$20,610

$22,570

$22,570

$65,750

13,150

$78,900



STATE OF ALASKA 
FISCAL NOTE
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I. REQUEST
Bill/Resolution No.: SR 6/SCR 27

II. FISCAL DETAIL
Aqencv Affected: DOT&PF

Title: Re. designation c-f 3 sites/asphalt Program Category Affected: Re seared
Sponsor: Transportation Committee______
Requestor: Rav

BRU, Proqram or Subprograms) Affected: 
Interior Reoion

EXPENDITJRES/REVENUES: (Thousands of Dollars)

OPERATING
FY 83 FY 84 FY 85 FY 86 FY 87 1 FY 88

100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL
400 COMMODITIES
.500 EQUIPMENT
600 LAND & STRUCTURES
700 GRANTS, CLAIMS, ETO

8.0 2.5 2.5 2.5 i 2.5
2.6 .9 .9 .9 | .9

" " 1
i

• I

"

1 1
TOTAL OPERAT.TNG 10.6 | 3.4 I 3.4 3.4 | 3.4

CAPITAL 80.0

REVENUE

FUNDING: (Thousands of Dollars)
GENERAL FUND
FEDERAL FUNDS
OTHER (Specify Source)

90.6 3.4

POSITIONS:
FULL-TIME
PART-TIME
TEMPORARY

!

1

III. SOURCE OF FUNDS TO OFFSET FISCAL IMPACT OF BILL:

IV. ANALYSIS: Attach a separate page for any Analysis

Prepared By: Billy Connor _________________________ Phone: 479-2281
Division: Research   Date: 5/17/83

Approved by Commissioner: H. Glenzer, "Jr.________________ Date: 5/17/83
Department: DOT&PF ’ '

Distribution:
Original to Legislative Finance
Copy to Office of Management and Budget (for Legislature introduced bills)
Copy to Department (for Governor introduced bilis)
Copy to Sponsor
Copy to Requestor (if different from Sponsor) 3/8/83
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IV ANALYSIS 

Operating Funds 

FY 84

100 personal services
2 researchers 10 days $800/day

200 travel
1 crip to Haines 
1 trip to Soldotna

TOTAL FY 84 

FY85-33

1 trip to each location

100 personal services 
200 travel

TOTAL

$1,600

1,000

$ 3,000

2,600

$10,600

$ 2,500
 350

$ 3,350

Estimate of Costs

Central
Asphalt: 35 C $250 
Aggregate: 328 X $12 
Reconditioning: 
Subtotal

Interior
Asphalt: 35 X $250
Aggregate: 328 X $18 
Reconditioning: 
Subtotal

SE
Asphalt: 35 X $250
Aggregate: 328 X $18
Reconditioning: 
Subtotal

$8,750
3,940
7,920

8,750
5,900
7,920

8,750
5,900
7,920

$20,610

$22,570

$22,570

$65,750

20% mobilization 

TOTAL

13,150

$78,900
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: ; . r ‘ ■ .» , DILL SHEFF IELD ,  GOVERNOR

DEPARTMENT OF TRANSPORTATION AND PUBLIC FACILITIES
P. O. BO X  1h 'S7 
JU N EA U . A LA SKA  SEE0 2

A p r i l  29 , 1993

RE : M ee t i n g w i t h  Y u k o n  T e r r i t o r y  
H ig h w a y and T r a n s p o r t a t i o n  
O f f i c i a l s

FILE: 13rZ

H ono r a b l e  R a n d y E. P h i l l i p s 
Rep re : t a t i v e
A la s ka ra te L e g i s l a t u r e  
T r a n s p o r t a t i o n  Comm i t tee 
Pouch V
J u n e a u , AK 99811

T H RO UG H : F re d S e e g e r , D e p u t y  Comm is s io n e r

Dea r R e p r e s e n t a t i v e  P h i l l i p s :

A t t a c h e d  f o r  y o u r  i n f o rm a t i o n  is a co p y o f  th e t r i p  r e p o r t  b y  D e p a r tm e n t 
r e p r e s e n t a t i v e s  w ho v i s i t e d  Y u k o n  T e r r i t o r y  h i g h w a y  o f f i c i a l s  on A p r i l  21 and 
A p r i l  22 , 1983.

A l t h o u g h  I was o r i g i n a l l y  s c h e d u le d to make th e  t r i p ,  I was u n ab le to go f o r  
med ica l r e a s o n s . I ha ve t a l k e d  to M r . L a r r y  B la c km an in W h i t e h o r s e o v e r  th e 
te l e p h o n e s e v e r a l t im e s . We ha ve e x t e n d e d  to h im th e c o u r t e s y  o f r e c i p ­
r o c a t i n g  i n f o rm a t i o n  e x c h a n g e t r i p s  w h e n e v e r he sees th e n e ed . In t a c t ,  s i n c e
t h e mee t in g in W h i t e h o r s e , M r .  B la c km an has asked f o r  cop'-»s o f o u r  t r u c k
si ze a n d w e i g h t s t a t u t e s  and r e g u l a t i o n s .  A p p a r e n t l y ,  t h e y  i n t e n d  to r e q u i r e  
th e same l im i t a t i o n s on th e  Cana d ia n p o r t i o n  o f t h e  K l o n d i k e  H ig h w a y f r om  
W h i t e n o r s e to S k a gw a y t h a t  we do .

In r e g a r d  to t h e  H ig h F loa t Emu ls io n S u r f a c e t r e a tm e n t s  t h a t w e re i n v e s t i g a t e d  
d u r i n g  t h e  t r i p ,  I ha ve a 'so s p o k e n to M r . Tom N e u n a b e r o f th e local F e d e r a l 
H ig hw a y A d m i n i s t r a t i o n  a n d M r . Co le y W y c o f f o f C h e v r o n ,  USA .

M r .  N e u n a b e r was one o f th e FHWA r e p r e s e n t a t i v e  on th e " S h a k w a k "  p r o j e c t  
on w h i c h  th e A la s k a H ig h w a y in Canada is b e in g u p g r a d e d  and s u r f a c e d . He 
has p e r s o n a l e x p e r i e n c e  w i t h  H ig h Float, emu ls io n s u r f a c e  t r e a tm e n t s  t h a t w e r e  
done on th e h i g h w a y  b y c o n t r a c t o r  f o r c e s . He has a s l i d e show w h i c h  r e v e a l s
many o f th e " t r i c k s  o f  t h e  t r a d e "  in p la c i n g  t h i s  m a t e r i a l .

A f t e r  v i e w i n g  these s l id e s as n a r r a t e d  b y  M r . N e u n a b e r ,  I am c o n v i n c e d  t h a t 
we c o u ld p la ce t h i s  m a te r ia l s u c c e s s f u l l y  j_f we can u t i l i z e  h i s e x p e r i e n c e  a n d / o r



Hon . R a n d y E. P h i l l i p s A p r i l  23, 1933

M r . W y c o f f  is somewha t s k e p t i c a l o f o u r  ch a n ce s o f su c ce s s w i t h  t h i s  m a te r i a l . 
He s t a t e d t h a t  C h e v r o n  mode H ig h F loa t emu ls io n s e v e ra l y e a r s  ago . T h i s  
p r a c t i c e  was d i s c o n t i n u e d  because o f t h e  la c k o f  succes s w i t h  i t .  He also c i t e s 
se ve ra l f a i l u r e s  w i t h  i t in B r i t i s h  Co lumb ia a n d c la ims t h a t t h e y  have d i s c o n ­
t i n u e d  i t s  u se in f a v o r  o f  a c a t i o n i c  m e d i um - s e t emu ls io n (CMS ) w h i c h  has 
g i v e n  e x c e l l e n t  r e s u l t s .

I t h i n k  t h a t  one o f t h e  k e y s  to su c c e s s w i t h  H ig h  F loa t emu ls io n may be s t r i c t  
comp l ia n ce to t e m p e r a t u r e  a n d w e a t h e r l im i t a t i o n s and a k n ow le d g e o f th e 
" d o ' s "  a n d " d o n ' t s "  in p la c i n g  t h e  m a t e r i a l . A n o t h e r  is e x p e r i e n c e ,  w h i c h  is 
p o in t e d o u t  in t h e  r e p o r t .

M y re c omm end a t i o n w o u l d be t h a t we t r y  tw o p r o j e c t s  in d i f f e r e n t  Reg ions w i t h  
th e H ig h F lo a t emu ls i o n a n d a CMS emu ls io n f o r  c om p a r i s o n . V»e a re a r r a n g i n g  
to h a v e M r .  W y c o f f  t r a v e l to J u n e a u and F a i r b a n k s  to d i s c u s s h is p r o d u c t  
now .

A s a f i n a l n o t e , M r .  N e u n a b e r ' s  s l i d e s and th e o n - s i t e  i n s p e c t i o n  c o n f i rm  th e 
fa c t t h a t  man y o f  t h e  ro ad se c t i o n s in t h e  Y u k c n  w h e r e  H ig h F 'aa t emu ls io n 
was used h a v e v e r y  sh a l l ow s ide d i t c h e s .  Some a re on th e  o r d e r  o f  one f c o t 
o r >ess. O u r  s t a n d a r d s  r e q u i r e  a m in im um o f a t h r e e - f o o t  d i t c h  w h i c h  w o u l d  
p r o v i d e  v a s t l y  im p r o v e d  d r a i n a g e . H a r d l y  a n y t h i n g  is w o r s e fo r a pa v e d 
s u r f a c e  th a n w a t e r  in th e s u b g r a d e ,  so we s h o u ld  ha ve some a d v a n t a g e  in t h i s  
r e s p e c t .

c c : F re d S e e g e r , D e p u t y  C omm is s io n e r , S t a n d a r d s  and S ta t ew i d e P ro g ram s
Jon S c r i b n e r ,  A c t i n g  D e p u t y  C omm is s i o n e r . Sou thea s * Reg ion
H . C le n C l e n z e r ,  D e p u t y  C omm is s io n e r , I n t e r i o r  Reg ion 
Dave H a u g e n , D e p u t y  C omm is s io n e r , C e n t r a l Reg ion 
Ray M i l l e r ,  M a t e r i a l s  E n g i n e e r ,  S o u t h e a s t Reg ion 
Paul M i s t e r e k ,  M a te r i a l s  E n g i n e e r ,  I n t e r i o r  Reg ion 
Ben H a r d i n g ,  Spec ia l S t a f f  A s s i s t a n t ,  O f f i c e  o f th e G o v e r n o r 
Emi l N o t t i ,  L e g i s l a t i v e  L ia i s o n , O f f i c e  o f  t h e  G o v e r n o r 
R e p r e s e n t a t i v e  M i t c h Abo o d 
R e p r e s e n t a t i v e  Bob B e t t i s w o r t h  
R e p r e s e n t a t i v e  E e t t e  Ca to 
R e p r e s e n t a t i v e  M i lo F r i t z  
J j e n a t o r _ D o n .G i lm a r r _
R e p r e s e n t a t i v e  N i i l o Koponen 
R e p r e s e n t a t i v e  J a c k M cB r i d e  
S e n a to r P a p p y Moss 
R e p r e s e n t a t i v e  R i c h a r d  S c h u l t z

S i n c e r e l y ,

/ /  Lv  
d o h n J . S im p so n , A c t i n g  D i r e c t o r
S t a n d a r d s  and T e c h n i c a l S e r v i c e s D i v i s i o n
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M E M O R A N D U M

to J o h n  S i m p s o n
Director, S &  TS 
S o u t h e a s t e r n  R e g i o n

( /  /  from: R a y  D. Mi'ller /
M a t e r i a l s  Y E n e i n e e r

Sta te  of  A laska
Department of Tranopor;at;or. 6. Public Feer

s o u t h e a s t e r :*: r e g i o n

o a t e : A p r i l  2 6 ,  1933

f il e  n o : 2 4 4 E - 1 2 Q 2

(907) 7 3 9 - 0 S 4 1 , E::t. 2 1 3 1
TELEPHONE NO. ^ 0 ? )  4 5 2 - I 9 1 1

GU3JSC7:
  X t n p

Sou t h s  as tre.rjr R e g x o n

5 n r , n  r

P a u l  M i s t e r e k  ■(' j f i f j /  
M a t e r i a l s  E n g i n e e r  [A 
S o u t h e a s t e r n  R e g i o n

S u r f a c e  T r e a t m e n t s , 
Y u k o n  T e r r i t o r y

P r e s e n t e d ,  h e r e w i t h ,  are the o b s e r v a t i o n s  m a c e  b y  the w r i t e r s  
d u r i n g  t h e i r  A p r i l  21 and 22 v i s i t  to W h i t e h o r s e ,  Y u k o n  T e r r i­
tory, the p u r p o s e  of w h i c h  w a s  to m e e t  w i t h  o f f icials of the 
Y u k o n  D e p a r t m e n t  of H i g h w a y s  a n d  T r a n s p o r t a t i o n  and discuss 
p r i m a r i l y  th e i r  u s e  of H i g h  F l o a t  E m u l s i o n  A s p h a l t  w i t h  w e l l  
g r a d e d  a g g r e g a t e  on s u r f a c e  treatments.

A. m e e t i n g  w a s  h e l d  in the o f f i c e  of the D e p a r t m e n t  of Highways 
a n d  T r a n s p o r t a t i o n  at W h i t e h o r s e  on the a f t e r n o o n  of .April 2*1, 
1933. T h o s e  in a t t e n d a n c e  were:

L.vJ. Blackman, P.E. D e p u t y  M i n i s t e r ,  Y u k o n  T e r r i t o r y  
C o l i n  Farr,- D i r e c t o r  of Highways, Y u k o n  T e r r i t o r y  
R a y m o n d  M a g n u s o n ,  M a n a g e r  of M a i n t e n a n c e  Branch, Y u k o n  

T e r r i t o r y
R a y  Miller, A l a s k a  D e p a r t m e n t  of T r a n s p o r t a t i o n  
P a u l  M i s t e r e k ,  A l a s k a  D e p a r t m e n t  of T r a n s p o r t a t i o n

T h e  m e e t i n g  w a s  v e r y  c o r d i a l  a n d  d i s c u s s i o n  c e n t e r e d  aro u n d  
Y u k o n  T e r r i t o r y ' s  u s e  of H i g h  F l o a t  E m u l s i o n  S u r face T r eatments, 
t y p i c a l  p r o j e c t s  w h e r e  used, p r o b l e m s  a s s o c i a t e d  w i t h  and p o s s i­
b l e  a v o i d a n c e  o f  same. A  s c h e d u l e  w a s  set up ror the f o l l o w i n g  
day to v i s i t  t y p i c a l  p r o j e c t s  w h e r e  this type s u r face t r e atment 
h a s  b e e n  used. F o l l o w i n g  is a s u m m a r y  of o b s e r v a t i o n s  no t e d  
d u r i n g  the d i s c u s s i o n  and site visits:

I. D E S C R I P T I O N  O F  P R O C E S S

H i g h  fl o a t  (HF) is a m e d i u m  s e t t i n g  a n i o n i c  e m u l s i o n  that has a 
q u a l i t y  i m p a r t e d  by tne a d d i t i o n  of c e r t a i n  c h e n i c a l s  that p r e­
ve n t  tne e m u l s i o n  f r o m  b r e a k i n g  i m m e d i a t e l y  on contact w i t h’the 
a g g regate. T h e  s u r f a c e  tr e a t m e n t  reacts to s u r f a c e  r o l l i n g  by a l­
low i n g  the e m u l s i o n  to m i g r a t e  w i t h i n  the aggregate. While the 
r e g u l a r  a s p h a l t s  h a v e  a t e n d e n c y  to flow*, or migrate, at 60° C (14C° 
the h i g h  floats are d e s i g n e d  to stay in pl a c e  up to 70° C (160° F ) . 
As a result, the IIF r e s idues are less s u s c e p t i b l e  to changes in 
t e m p e r a t u r e  and are h a r d e r  in the s u m m e r  and do not h a r d e n  as m u c h  
in tne winter. T h e  h i g h  c o n tent of p e t r o l e u m  s o l v e n t  enables the HE



to p e n e t r a t e  t h r o u g h  a h e a v y  a p p l i c a t i o n  of s a n d  end gravel. 
Consequently, the fi n a l  s u r f a c e  m a y  b e  m a n y  stones thick -while 
it p r o v i d e s  the a d v a n t a g e  of r e s i s t i n g  f l u s h i n g  or b l e e d i n g  
b e t t e r  t h a n  a s t a n d a r d  emulsion.

The fact that H F  e m u l s i o n s  set up a slower r a t e  can be a d i s a d v a n­
tage w h e n  it is n e c e s s a r y  to get the r o a d  b a c k  into service as socn 
as p o s sible, s u c h  as in the case on m a j o r  highways.

W h i l e  H F  a s p h a l t s  are b e i n g  u s e d  for the t r e a t m e n t  of a large 
n u m b e r  of roa d s  in areas of s c a t t e r e d  p o p u l a t i o n s  w i t h  low t r a f f i c  
volumes, the r e  is a g e n e r a l  f e e l i n g  w i t h i n  the i n d u s t r y  that they 
are n o t  a d e q u a t e  for B i t u m i n o u s  S u r f a c e  T r e a t m e n t ' s  carrying h i g h  
t r a f f i c  v o l u m e s  on m a j o r  m a i n  roads.

II. T Y P I C A L  U S E S  BY Y U K O N  T E R R I T O R Y

1. T h e  p r o c e s s  is u s e d  as an i n t e r i m  s u r f a c i n g  on n e w  c o n s t r u c­
tion w h e r e  the s u b g r a d e  has b e e n  r e c o n s t r u c t e d  to current standards

1. T h e  a p p l i c a t i o n  is u s e d  w i t h  m i n i m a l  u p g r a d i n g  of the e x i s t i n g  
r o a d w a y  w h e r e  t r a f f i c  v o l u m e  does n o t  w a r r a n t  a h i g h e r  level of 
surfacing, such as p a v ement. G e n e r a l l y  a b a s e  course is p l a c e d  
p r i o r  to a p p l i c a t i o n  .of the s u r f a c e  treatment.

* *
3. It is u s e d  as a s u b s t i t u t i o n  for ot h e r  dust p a l liatives u n t i l  
r e c o n s t r u c t i o n .  T h e  t r e a t m e n t  is a p p l i e d  on the twisting s u r f a c e  
m a t e r i a l s ,  w h i c h  h a v e  b e e n  r e s h a p e d  and re-compacted.

It s h o u l d  be n o t e d  that this a p p l i c a t i o n  has n o t  b e e n  plac e d  o v e r  
e x i s t i n g  pavement, b u t  this is b e i n g  contemplated, us i n g  a s m a l l e r  
site (2? inch minus) aggregate.

S U R F A C E  T R E A T M E N T S ,  r a g e  z
Y U K O N  T E R R I T O R Y

III. COST E S T I M A T E S

D u r i n g  the 1982 season, Y u k o n  T e r r i t o r y  i n c u r r e d  costs of $22,500*v 
(Canadian) for s u r f a c e  trea t m e n t s  w i t h  a t w e n t y - s i x  foot width. 
T h i s  i n c l u d e s  cosgs for labor, equipment, and m a t e r i a l s  and u t i ­
liz i n g  t h e i r  own forces. It does n o t  i n c l u d e  any base p r e p a r a t i o n  
c o s t s .

D u r i n g  1981, P u b l i c  W o r k s  of C a n a d a  a w a r d e d  contracts for w o r k  of 
this type. Costs w e r e  a p p r o x i m a t e l y  25 p e r c e n t  h i g h e r  than th o s e  
i n c u r r e d  u s i n g  their own forces. T h i s  h i g h e r  cost r e c ognizes the 
r i s k  factor, as w e l l  as the fact that the State forces w o r k e d  
c o n t i n u o u s l y  on the sanv type of w o r k  all s e a s o n  and gained a 
h i g h  d e g r e e  of p r o f i c i e  .cy.

-Cost p e r  m i l e  in l e n g t h



YU K O N  T E R R I T O R Y

IV. D E S I G N  C O N S I D E R A T I O N S

1. Y u k o n  T e r r i t o r y  o f f i c i a l s  c o n s i d e r  this t r e a t m e n t  to have a 
five y e a r  life e x p e c t a n c y ,  a l t h o u g h  in low traffic p r o b l e m  areas 
over a g o o d  base, a l o n g e r  u s e  p e r i o d  is anticipated.

2. A  f o u r  p e r c e n t  c r o w n  is r e c o m m e n d e d .  E x p e r i e n c e  in Yukon 
T e r r i t o r y  has s h o w n  that the t e x t u r e  of the surf a c e  slows drainage, 
a n d  the g r e a t e r  c r o w n  is desirable, e s p e c i a l l y  at n e a r - f r e e z i n g  
t e m p e r a t u r e s .

3. Y u k o n  T e r r i t o r y  does n o t  use a p r i m e  coat, but officials there 
fe e l  it w o u l d  b e  b e n e f i c i a l ,  e s p e c i a l l y  for m a i n t a i n i n g  a surface 
pr: er to a p p l i c a t i o n  of the treatment.

G r a d a t i o n  of the s u r f a c i n g  a g g r e g a t e  u s e d  b y  Y u k o n  T e r r i t o r y
a p p r o x i m a t e s  o u r  B a s e  C o u r s e  D - l  spe c i f i c a t i o n ,  and it is felt 
that this, g r a d a t i o n  c o u l d  b e  used.

5. T h e  s u r f a c i n g  a g g r e g a t e  s h o u l d  be s l i g h t l y  moist at the time 
of a p p l i c a t i o n .  S p e c i f i c a t i o n s  s h o u l d  r e q u i r e  m o i s t u r e  content 
of two p e r c e n t  m i n i m u m  to four p e r c e n t  maximum.

6. O n l y  e m u l s i f i e d  asphalt of gri.de H r -3 5 0 5  h a s  b e e n  used by 
Y u k o n  T e r r i t o r y .  F o r  i n i t i a l  projects, s p e c i f i c a t i o n s  should be 
d e v e l o p e d  u s i n g  that g r a d e  of a s p h a l t  or a p r o d u c t  v e r y  similar.

7. W e a t h e r  l i m i t a t i o n s  n o t e d  in the e x a m p l e  spe c i f i c a t i o n s  f r o m  
Y u k o n  T e r r i t o r y  s h o u l d  be s t r i c t l y  enforced. Y u k o n  T e r r i t o r y  
o f f i c i a l s  c r e d i t  this w i t h  th e i r  h i g h  success rate. Dur i n g  a d v e r re 
or m a r g i n a l  w e a t h e r ,  the c r e w  can b e  d i v e r t e d  to a d v a n c e  p r e p a r a­
tion a c t i v i t i e s  s u c h  as a g g r e g a t e  stockpiling. A  copy of the 
C a n a d i a n  s p e c i f i c a t i o n s  are a t t a c h e d  for y o u r  information.

8. A p p l i c a t i o n  r a t e s  f o u n d  to be d e s i r a b l e  are:

A s p h a l t  0.50 gal./sq. yd.
A g g r e g a t e  AO lb./sq. yd. max.

S

It has b e e n  f o u n d  that too m u c h  a g g r e g a t e  can h a v e  an adverse 
effe c t  on the product.

V ^ _  C O N S T R U C T I O N  T E C H N I Q U E S

1. E x p e r i e n c e d  p e r s o n n e l  are, m a n d a t o r y  for a h i g h  degree of succes 
nr. B l a c k m a n  e m p h a s i z e d  that he felt that s u r f a c i n g  treatment is 80 
p e r c e n t  art a n d  20 p e r c e n t  science.

2. A d e q u a t e  e q u i p m e n t  is essential. Y u k o n  T e r r i t o r y  has n e w  equio 
m e n t  w i t h  d u p l i c a t i o n  to ass u r e  a c o n t i n u o u s  o p e r a t i o n  (i.e., two 
d i s t r i b u t o r s ,  a d e q u a t e  trucks, etc.)
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S U R F A C E  T R E A T M E N T S , 
YU K O N  T E R R I T O R Y
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3. S p e c i f i c a t i o n s  r e g a r d i n g  t r a f f i c  c o n t r o l  a n d  opening of tr.e 
n e w l y  c o n s t r u c t e d  r o a d w a y  to traffic s h o u l d  be s t r i c t l y  observe:

w i d t h  u n d e r  v e r y  g o o d  conditions*

VI. P E R F O R M A N C E  A M D  M A I N T E N A N C E  E V A L U A T I O N

1. D u r i n g  1S32, Y u k o n  T e r r i t o r y  i n c u r r e d  costs of $5003 per k i l o­
m e t e r  w i t h o u t  the s u r f a c i n g  and $4000 p e r  k i l o m e t e r  w i t h  the t r e a t­
m e n t  for m a i n t a i n i n g  r o a d w a y  sections.

2. M a i n t e n a n c e  of the s u r f a c e  is c r i t i c a l . Small ho l e s  m u s t  be 
p a t c h e d  as t h e y  develop. A s p h a l t  e m u l s i o n  ar.c chips con be u s e d  
b u t  a c o l d  m i x  is p r e f e r a b l e  for small areas a n d  potholes,

3. T h e  s u r f a c e  t e x t u r e  is r o u g h e r  t h a n  n o r m a l  p a v e m e n t  cr a two 
co a t  s u r f a c e  treatment. At r e g u l a r  h i g h w a y  speeds, there is r. 
n o t i c e a b l e  i n c r e a s e  in n o i s e  level a n d  a s o m e w h a t  r o u gher ride, 
however, n o t  so m u c h  as to be o b jectionable, 
n e i t h e r  is n o t i c e a b l e .

£ X*0 d n  C zi J. S O S h. i "

T r a f f i c  tends to k n e a d  the a g g r e g a t e  and w i t h  time produces
tig h t  c o m o a c t  surface.

4. M o s t  of the s u r f a c e  t r e atments o b s e r v e d  d u r i n g  this visit w a r e  
r e l a t i v e l y  n e w  in age, that is, less t h a n  five years old. C o n d i­
tions v a r i e d  f r c m  e x c e l l e n t  to p o o r  w i t h  p o o r  s u b grade and i n a d e­
qua t e  d r a i n a g e  m o s t  l i k e l y  a c o n t r i b u t i n g  f a c t o r  in those areas 
a p p e a r i n g  less t h a n  a c ceptable. Again, as s t a t e d  in the D e s i g n  
C o n s i d e r a t i o n s ,  this p r o c e s s  is i n t e r i m  in n a t u r e  and life 
e x p e c t a n c y  is five years.

VII. S U M M A R Y

Y u k o n  T e r r i t o r y  w i l l  h a v e  p r o j e c t s  u n d e r  c o n s t r u c t i o n  adjacent to 
the A l a s k a  b o r d e r  on the K l o n d i k e  a n d  A l a s k a  H i g h w  yo it is 
r e c o m m e n d e d  that p e r s o n n e l  of A l a s k a  D e p a r t m e n t  of T r a n s p o r t a t i o n  
i n v o l v e d  in design, construction, a n d  m a i n t e n a n c e  should be allowet 
tc o b s e r v e  these projects. A  copy of Y u k o n ' s  s u r f a c e  tre a t m e n t  
s c h e d u l e  is attached.

c c e d i n g  w i t h  a d d i t i o n a l  contracts. T h e  I n t e r i o r  Region'has tenta 
s e l e c t e d  a r o a d  p r o j e c t ;  So u t h e a s t  m i g h t  c o n s i d e r  its use on a cm... 
airport, p o s s i b l y  H a i n e s  or Skagway.
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S U R F A C E  T R E A T M E N T S ,
Y U K O N  T E R R I T O R Y

Y u k o n  o f f i c i a l s  h a v e  e x p r e s s e d  an i n t e r e s t  in our a d o ption of 
this s u r f a c i n g  m e t h o d  and m a y  be a v a i l a b l e  to advi s e  us during 
c o n s t r u c t i o n  a n d  it is r e c o m m e n d e d  they be e x t e n d e d  an i n v i t a­
tion to p a r t i c i p a t e .

Also, it s h o u l d  be n o t e d  that d i s c u s s i o n s  w i t h  C h e v r o n  A s p h a l t  
C o m p a n y  (USA) h a v e  i n d i c a t e d  that Ani lie E m u l s i f i e d  Asphalt 
p r o d u c t s  are n o t  n o w  a v a i l a b l e  n o r  hc.;e they b e e n  a v a ilable for 
qu i t e  s o m e  time (+ 15 years). Con s e q u e n t l y ,  the H F 3 5 0 S  m a y  be 
d i f f i c u l t  to o b t a i n  in the U n i t e d  States.

T h e  visit, w e  b e l i e v e ,  w i l l  p r o v e  very’ b e n e f i c i a l  to b o t h  Ydkcr. 
a n d  A l a s k a  as m a n y  items of m u t u a l  i n t e r e s t  •'..•are discussed. The 
c o m m u n i c a t i o n  door is n o w  open a n d  a c l o s e r  a s s o c i a t i o n  b e t w e e n  
the two d e p a r t m e n t s  w i l l  p r o v i d e  b o t h  w i t h  the o p p o r t u n i t y  to 
e x c h a n g e  ideas in the f i e l d  of h i g h w a y  design, c o n s t r u c t i o n  ar.d 
m a i n t e n a n c e .  S h o u l d  y o u  h a v e  any f u r t h e r  q u e s t i o n s  r e g a r d i n g  
this process, p l e a s e  feel free to c o n t a c t  Mr. M i s t e r e k  o:
M i l l e r .

R D M / P M / c I n

A 1 1  a c h m e n  t s : As s t a t e d

cc: C h a r l e s  M a t l o c k
D i r e c t o r / S . E . R e g i o n  
D e s i g n  &  C o n s t r u c t i o n

S t e v e  Sisk
D i r e c t o r / I n t e r ? o r  Reg i o n  
D e s i g n  &  C o n s t r u c t i o n

%) i .



P A R T  1 - G E N E R A L

1.1 n-jicriction ______ .1 Th is  s e c t i o n  s p e c i f i e s  r e q u i r e m e n t s  for a p p l y i n g  S'.r

  a p p l i c a t i o n  cf e m u l s i f i e d  a s p h a l t  and a g g r e g a t e  to •:

g r a n u l a r  b a s e  in a c c o r d a n c e  w i t h  t he s e s p e d f i c a t i o :

1 o " • 1 ■» ♦■sr! i.’n »•'/]  . c r.-j I c u c C  »iJ» n
S p e c i f i e d  E l s e w h e r e  „ 1 H e i g h t  S c a l e s : S e c t i o n  1 iCO 1155

.2 Acoi-ggates - G e n e r a l : S e c t i o n  r;CG2225

.3 G r a n u l a r  Ease: S e c t i o n  H C G 2 2 2 5

1 .3  S a m p l e s ,1 S u b m i t  to E n g i n e e r  f o l l o w i n g  m a t e r i a l  samples a t  1 = 

4 w e e k s  p r i o r  t o  c o m m e n c e m e n t  cf  wo r k:

.1 10 kg o f  a g g r e g a t e

.2 T w o  4 l i t r e s  p l a s t i c  c o n t a i n e r s  cf A s p h a l t

M e a s u r e m e n t  i o r
Da r» t* . 1 A s p h a l t  S u r f a c e  T r e a t m e n t  A o n r g r a t e  - P r c d u c d c r . . 

H a u l i n g  a n a  A p p l i c a t i o n : To oe  m e a s u r e d  m  tonnes' 

of m a t e r i a l  i n c o r p o r a t e d  i n t o  w o r k .

.2 A s p h a l t  S u r f a c e  T r e a t m e n t  A n n r g o a t o  - H a u l i n g  er.c 

A p o l i c a t i o n : T o  b e  m e a s u r e d  in tonnes of materia',

i n c o r p o r a t e d  i n t o  w o r k .

.3 A s p h a l t  M a t e r i a l : T o  b e  m e a s u r e d  in litres at

15 cleg. C . , s u p p l y  a n d  d e l i v e r y  a c c o r d i n g  to 

P r i m e  C o s t  S u m  ( G e n e r a l  I n s t r u c t i o n s ,  S e c t i o n  

01015, A r t i c l e  13). A p p l i c a t i o n  wi ll  be paid 

for in l itres s e p a r a t e l y  u n d e r  a p p l i c a b l e  U n i t  

P r i c e  Item.

PART 2 - PRODUCTS

2.1 M a t e r i a l s As p.h a 1 1 Ha to d a  1 : To C G 5 B  1 6 - G P - 5 M  g r a d e  H F - 3 5 0 S .

T r a n s p o r t e e ,  s t o r e d  a n d  h a n d l e d  in a c c o r d a n c e  w i t h

A s p h a l t  i n s t i t u t e  P u b l i c a t i o n  C L -21.

A g g r e g a t e s :

.1 G e n e  n  ; Reg u i r e m o r. f C r u s h e d  s t o n e  o r  g r a v e l ,  

c l e a n ,  tough, d u r a b l e  f r a y e m e n t s , free from a n ’ 

ex c e s s  of flat, e l o n g a t e d ,  s o f t  o r  d i s i n t e g r a t e :  

p i e c e s  a n d  f ree f r c n  s t o n e  c o a t e d  w i t h  d i r t  o r  

o t h e r  o b j e c t i o n a b l e  m a t t e r .  F l a t  and e l o n g a t e d  

p a r t i c l e s  a r e  t h os e w h o s e  g r e a t e s t  d i m e n s i o n  

exceed-: f o u r  ti me s t h e i r  l ea st  d i p ^ n ^ i n n



V o j c r - c t  N o .  0 1 0 4 1 7  ( 4 5 0 3 )  A s p h a l t  S u r f a c e
( 4 6 0 3 )  S i n o l e  A pp l  i c a t i o n
( 4 6 0 7 )

PA RT  2 -  P R O D U C TS  C Q N T 'D

2 . 1  M a t e r i a l s  ( C o n t ' d )  .2  A g g r e g a t e s : ( C o n t ’ d )

.2  P h y s i c a l  P r o p e r t i e s :

A G G R E G A T E  GRADING

S i  e v e S i z e c' Darr^'n i u j a  i Ire  bv  V1; '

M E T R IC
ASTM E C U IV A ! r*'T■_ • i i

3 /4 i r.ch 1 9 .0 PVT, • r n« v O

1/2 i r . c h 1 2 .7 rm £5 - c r*
r> / coy o i n c h 0 n• v .

r *- r>

No. 4 4 . 7 5 r.m £ : :

N o . 10 2.00  ;rm 15 - *

No. 40 0 . 4 2 0 mm 5 _ 20

Mo. 200 0 . 0 7 4 rn 0 - 5

. 3 L o s A n g e le s A b ra s i o n  AAS HT0
T 9 5 - 70; M a x . l o s s by mass 4 tiYi.

. 4  C r u s h e d  f r a g m e n t s :  M a t e r i a l  r e t a
on  N o .  4 ( 4 . 7 6 0  mm) .s ie v e  t o  have 
l e a s t  1 f r a c t u r e d  f a c e :  p e r c e n t
by  w e i g h t  6 0 .

. 5  T h i n  and  e l o n g a t e d  p a r t i c l e s :  r.ax 
m ass 551.

PART  3 -  E X E C U T ION

3 .1  E o u io r r e r . t  .1  P r e s s u r e  d i s t r i b u t o r

.1 D i s t r i b u t e r  t o  be so  d e s i g n e d ,  c q u i p p s  
m a i n t a i n e d ,  an d  o p e r a t e d  t h a t  a s p h a l t  
m a t e r i a l  a t  o v e n  h e a t  may be a p p l i e d  
u n i f o r m l y  on v a r i a b l e  w id t h s  o f  s u r f a c  
t o  5 n  a t  r e a d i l y  d e t e r m in e d  and c o n t r  
l e d  r a t e s  f ro m  0 . 3  to  5 . 5  l i t r e s  p e r  
s q u a r e  n e t r e ,  w i t h  u n i f o r m  p r e s s u r e ,  •

* h .** O  ̂ 1 1 I. 1 ». i t /*,.**
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- e x e c u t i g :; (c o n t 'd )

E c u io m e n t  ( C o n t ' d )

P re o a  r a t i c r .

1 C o n t ' d

.2  C a p a b le  o f  d i s t r i b u t i n g  a s p h a l t  m a t e r i a l  
i n  a u n i f o r m  s p r a y  w i t h o u t  a t o m i z a t i o n  a t  
r a t e  s p e c i f i e d  a n d  a t  te m p e r a tu r e  r e q u i r e

. 3  E q u i p p e d  w i t h  a t a c h o m e t e r  r e g i s t e r i n g  
m e tr e s  p e r  m i n u t e  v i s i b l y  l o c a t e d  e r .a b l ir .  
t r u c k  d r i v e r  t o  m a i n t a i n  c o n s t a n t  sp e e d  
r e q u i r e d  f o r  a p p l i c a t i o n  a t  s p e c i f i e d  r a :

. 4  Pump e q u i p p e d  w i t h  a ta c h o m e t e r  r e g i s t e r  
l i t r e s  p e r  m i n u t e  p a s s i n g  t r . r c u g h  n o z z le ?  
and r e a d i l y  v i s i b l e  to  o p e r a t o r .  Pump 
to  o p e r a t e  by  a s e p a r a t e  pow er u n i t  ir .dep 
e n d s n t  c f  t r u c k  p o w e r  u n i t .  Have f u l l  
c i r c u l a t i n g  s y s t e m  t h a t  i n c l u d e s  s p r a y  ba

. 5  E q u i p p e d  w i t h  an e a s i l y  r e a d ,  a c c u r a t e  ar 
s e n s i t i v e  d e v i c e  w h i c h  r e g i s t e r s  te m p e ra ­
t u r e  o f  l i q u i d  in  r e s e r v o i r .  E q u ip p e d  
w i t h  h e a t i n g  s y s te m  to  b r i n g  e m u !r i o n  to  
p r o p e r  s p r a y  a p p l i c a t i o n  t e m p e r a t u r e .

M e c h a n i c a l  a o a r e c a t e  s o r e e d e r : A s e l f -
p r o p e l l e r i  u n i t  o f  a p p r o v e d  d e s i g n ,  s u p p o r t e d  t 
a t  l e a s t  f o u r  w h e e ls  e q u ip p e d  w i t h  p n e u m a t i c  
t i r e s  on tw o a x l e s .  A g g r e g a t e  s p r e a d e r  t o  be 
e q u ip p e d  w i t h  p o s i t i v e  c o n t r o l s  so t h a t  r e q u i r  
am oun t o f  m a t e r i a l  w i l l  be  d e p o s i t e d  u n i f o r m 1;, 
o v e r  f u l l  w i d t h  o f  a s p h a l t  m a t e r i a l .

R o l 1e r s : S e l f - p r o p e l l e d  p n e u m a t i c  t i r e d  r o l l c
w e ig h i n g  n o t  l e s s  th a n  11 t o n n e s ,  e q u in p e d  w it  
n o t  l e s s  t h a n  s e v e n  w h e e ls  s t a g g e r e d  b a c k  and 
f r o n t ,  and  t i r e s  i n f l a t e d  t o  41 5  kPa .

\

Power K r o o n : S e l f - p r o p e l l e d  p n e u m a t i c  t i r e d
u n i t ,  c a p a b l e  o f  v e r t i c a l  an d  h o r i z o n t a l  
a n g u l a r  a d j u s t m e n t .

G r a d e  g r a n u l a r  b a s e  t o  s p e c i f i e d  g ra d e  a n d  
c r o s s - s t c t i o n . G la d e  s m o o t h ,  and c o m p a c t .  
Remove f o r e i g n  rr.a t o * i a  1 as n e c c s s a r y  
in r ;e d  i«’ t e l y  b e f o r e  a s p h a l t  h i n d e r  is  
appl iei .
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3 . 3  Aon l i  c a t  i o n _________  .1  A p p ly  t r e a t m e n t  o n l y  w hen e x i s t i n g  s u r f a c e  i s
s l i g h t l y  d a m p , when a t m o s p h e r i c  t e m p e r a t u r e  in  
sh a d e  i s  a b o v e  10 d o g .  C and  r i s i n g  o r  a b o u t  
15 deg C i f  f a l l i n g ,  and  when w e a th e r  i s  n o t  
fo g g y  o r  r a i n y .  A p p l y  l i g h t  s p r a y  a p p l i c a t i o n  
o f  w a te r  t o  s u r f a c e  b e f o r e  t r e a t m e n t  when 
r e q u e s t e d  by E n g i n e e r .

.2  S c h e d u l e  w ork  t o  a p p r o v a l  c f  E n g i n e e r .  I f  
d i r e c t e d ,  t r e a t  on e  l a n e  a t  a t im e .

. 3  S p r e a d  a p r o t e c t i v e  c o v e r i n g  c f  b u i l d i n g  p a p e r  
o r  o t h e r  a c c e p t a b l e  m a t e r i a l  o v e r  w id t h  c f  s u r  
f a c e ,  and f o r  a s u f f i c i e n t  d i s t a n c e  b a c k  so 
t h a t  s p r a y i n g  n o z z l e s  a r e  f u l l y  o p e r a t i v e  when 
s u r f a c e  t o  be t r e a t e d  i s  r e a c h e d .

.4  A p p l y  m a t e r i a l s  w i t h i n  f o l l o w i n g  r a n g e s .  
E n g i n e e r  w i l l  d i r e c t  q u a n t i t i e s  c f  a s p h a l t  
m a t e r i a l  a n d  a g g r e g a t e  t o  be s u p p l i e d .

. 1 S i r . n l e S u r f a c e  T r e a t m e n t :

A s p h a l t  b i n d e r ,  l i t r e s
p e r  s q u a r e  m e t r e  2 . 7 7  to  3 . 7 5

C - "  ^^  p>0> 0 f  a g g r e g a t e  l/C,0
iV , y  ,;•*//. * * r 5 q ";re metre X

. 5  A p p ly  l i q u i d  a s p h a l t  a t  s p r a y i n g  t e m p e r a t u r e  
s p e c i f i e d  i n  a p p l i c a b l e  CG 53  s t a n d a r d  f o r  era  
u s e d  and a t  r a t e  s p e c i f i e d  p e r  s q u a r e  m e t r e  
u s in g  a p p r o v e d  p r e s s u r e  d i s t r i b u t o r .

v



S i n g l e  A p p l i c a t i o n( 4 6 0 8 )
( 4 5 0 7 )

A p p l i c a t i o n  ( C o n t ' d )  . 5  Remove u se d  p r o t e c t i v e  c o v e r i n g  and d i s p o s e
o f  by  a c c e p t a b l e  m e a n s .

. 7  A p p l y  a g g r e g a t e  im m e d ia t e ly  f o l l o w i n g  a p p l l e a f  
o f  a s p h a l t  m a t e r i a l .  A p p l y  no more a g g r e g a t e  
t h a n  ca n  be t h o r o u g h l y  i n c o r p o r a t e d  i n t o  ar.d 
a b s o r b e d  by a s p h a l t .  L o c a l  a r e a s  o f  e x c e s s  
a s p h a l t  to  be s p r e a d  u n i f o r m l y  by hand c r  re m : 
p r i o r  t o  a g g r e g a t e  a p p l i c a t i o n .  A g g r e g a t e  t o  
be  a p p l i e d  a t  a r a t e  and  m a n n e r  t h a t  s h a l l  mir. 
m iz e  th e  d i s p l a c e m e n t  o f  a s p h a l t  m a t e r i a l .

. 8  R a t e s  o f  a p p l i c a t i o n  o f  a s p h a l t  and a g g r e g a t e  
w i l l  be a d j u s t e d  by i g i n e e r ,  i f  n e e d e d ,  d v r : '  
c o u r s e  o f  w o r k .

. 9  A> ' l y  'v jC r e g a te  i n  s u c h  a m a n n e r  t h a t  t i r e s  c f  
a p p r o . e d  a g g r e g a t e  s p r e a d e r  a t  r o  t im e  c t r t t t t  
u n c o v e r e d  and  n e w ly  a p p l i e d  a t p r . c l t  m a t e r i a l .

10 I m m e d ia t e ly  a f t e r  a g g r e g a t e  i s  s p r e a d ,  cove** 
a n y  d e f i c i e n t  a r e a s  w i t h  a d d i t i o n a l  m a t e r i a l .

11 R o l l  im m e d ia t e ly  a f t e r  a g g r e g a t e  i s  s p r e a d ,  
m a k in g  a t  l e a s t  5 p a s s e s  w i t h  p n e u m a t i c  t i r e d

. r o l l e r ,  u n t i l  c o v e r  m a t e r i a l  i s  t i e d ,  o r  t o  
a p p r o v a l  o f  E n g i n e e r .

. 1 2  A f t e r  c o m p l e t i n g  r o l l i n g ,  l i c h t l y  broom  c r
o t h e r w i s e  m a i n t a i n  a s  d i r e c t e d  f o r  a p e r i o d  o f  
4 d a y s .  M a i n t e n a n c e  to  i n c l u d e  d i s t r i b u t i o n  c  
a g g r e g a t e ,  t o  a b s o r b  f r e e  a s p h a l t  and  t o  c o v e r  
a n y  a r e a s  d e f i c i e n t  iri a g g r e g a t e  m a t e r i a l .  
R e p a i r  to  s a t i s f a c t i o n  o f  E n g i n e e r  a r e a s  o f  
im p r o p e r  o r  d e f i c i e n t  s u r f a c e  t r e a t m e n t  p r c d u c

. 1 3  C o n d u c t  m a in t e n a n c e  i n  m a n n e r  n o t  t o  d i s p l a c e  
im be dded  m a t e r i a l .  Sweep l o o s e  m a t e r i a l  f r o m  
e n t i r e  s u r f a c e  by r o t a r y  b ro o m s  a t  t im e  
d e t e r m in e d  by  E n g i n e e r .



leaa f f i c  C o n t r o l .1 D i r e c t  t r a f f i c  t h r o u g h  p r o j e c t  w i t h
w a r n i n g  s i g n s ,  f l u g p e r ' . o n s  and p i l o t  
t r u c k  i n  a m a n n e r  t h a t  p r o v id e s  
maximum s a f e t y  f o r  workmen and l e a s t  
i n t e r r u p t i o n  o f  w o rk .

. 2  Keep t r a f f i c  o f f  f r e s h l y  s p r a y e d  a s p h a l t .

. 3  I f  n e c e s s a r y  t o  r o u t e  t r a f f i c  o v e r  new
t r e a t m e n t ,  r e s t r i c t  sp e e d  to  10 km/h c r  
l e s s ,  u n t i l  r o l l i n g  i s  c o m p le t e d  and 
a s p h a l t  h a s  t a k e n  i n i t i a l  s e t .

. 4  A f t e r  i n i t i a l  s e t ,  r e s t r i c t  t r a f f i c  t o  
4 0  km/h c r  l e s s ,  u n t i l  E n g i n e e r  d i r e c t s  
en d  o f  t r a f f i c  c o n t r o l .
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V / c t s o n  L a k e  - k m  1045.5 - 1055 
S w i f t  R i v e r  - k m  1203 - 1240 
T e s l i n  - k m  1265 - 1273 
B e c v e r  C r e e k  - k m  1885 - 1963.7 
I e s . ’ i n  - k m  1253 - 1303 
P a t c h i n g  - A l a s k a  H i g h w a y

D A T E

J u n e  1st - 4 th  
J u n e  7 ih  - 171h 
J u n e  20rh - 2i s »
J u n e  231n - J u l y  22r,d 
A u g .  23rd  - 25 t h  
J u l y  23rd  - 25th

C c o i t a i  P r o j e c t s
K l o n d i k e  H w y .  - k m  1-4o - 159 ( S k a g w a y  R o a d )  
K l o n d i k e  H w y .  - k m  701 -716 ( D a w s o n )  
S t e w a r t  C r o s s i n g  - I k m

k me ' t l y
C a r m c c k s  - k m  303 - 345

R e s u r f c c i n a  

S w i f t  R i v e r  
B e c v e r  C r e e k  
M u l e  C r e e k  
C a r c r o s s  
C a r m a c k s  
D a w s o n  
S t e w a r t / M a y o  
D e m p s t e r  (4-1 H C )

J u n e 22.nJ
A u g . 1st - 5t'n
A u g . E ; h
A u g . 5 t h
A u g . 10th 1 ro t >7

A p r i l  25th  - M a y  27th 
A p r i l  25t'n - J u n e  24th 
J u n e  27 th  - J u l y  22th 
J u n e  27 th  - J u l y  15th 
J u l y  13th - A u g .  5 t ‘n 
J u n e  5 th  - J u l y  I5 'h  
J u l y  18th - A u g .  . tOth 
J u n e  1st - S e p t .  30th
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C H A P T E R  I

I N T R O D U C T I O N

1.01 BASIC  TY PES  O F  P A V IN G  A SPHA LTS
Virtually all asphalts used in the United States are products of the distillation of crude 

petroleum. Asphalt is produced in a variety of types and grades ranghg from hard and brittle 
solids to almost water-thin liquids. Asphalt cement is the basis of all of these products. It can be 
made fluid for construction uses by heating, by adding a solvent, or by emulsifying it. When a 
petroleum solvent, such as naphtha or kerosene, is added to the base asphalt to make it fluid, the 
product is called a cutback. When asphalt is broken into minute particles and dispersed in water 
with ar. emulsifier it becomes an asphalt emulsion The tiny droplets of asphalt remain uniformly 
suspended until the emulsion is used for its intended purpose.

When combined wiih a cutback, the asphalt is dissolved in the liquefying agent. In an 
emulsion, an electrochemical action keeps the particles in suspension in the liquid phase. When 
cither type is used in the field, the liquefying agent evaporates. In the case of the emulsion, the 
remaining chemicals combine with the base asphalt to enhance its properties so it will perform its 
functions of cementing and waterproofing.

1.02 A S P H A LT  E M U L S IO N  IN T I I L  PAST
The use of asphaV. emulsions for road construction and maintenance is not new. Emulsions 

were first developed in the early 1900s. It was not until the 1920s, however, that emulsions, as we 
know them today, came into being. Their early use was confined largely to spray applications 
and use as a dust palliative. 1  he growth in the use of asphalt emulsions was relatively slow. It was 
limited by the types available and a lack of knowledge as to how they should be used. Continuing 
development of new types and grades, coupled with improved construction equipment and 
practices, now gives a broad range of choices, with which virtually any roadway requirement can 
be met. Judicious selection and use can yield significant economic benefits.

Use records reveal a slow but steady increase in the amount of emulsions used between 1930 
and the mid 1950s. Following World War II, traffic loads and volumes increased so much that 
roadway designers began to curtail the use of these nv\ /ials. Instead, they specified high-type 
hot plant mixes requiring the use of asphalt cement. While the volume of asphalt cement used has 
shown a rapid increase since 1953, the combined use of other asphalt products has remained 
almost constant. But one interesting trend is worthy of note —  there has been a steady rise in the 
volume of asphalt emulsions used.

The major uses of asphalt emulsion in the United States are:
—  Surface treatments
—  Patching and thin overlays
—  Stabilization
—  Slurry sealing



Asphalt emulsions also arc used in base and surface course mixes.
In the past few years several factors have contributed to a nationwide interest in the use of 

asphalt emulsions, namely:
—  The energy crisis of the early 1970s that prompted conservation measures by the 

Federal Energy Administration. Asphalt emulsion docs not require a petroleum 
solvent to make it liquid. (However, some medium-setting grades contain limited 
amounts of solvent to enhance mixing qualities.) Also, asphalt emulsion can be used 
(in most cases) without additional heat. Both of these contribute to energy savings.

—  Reduced atmospheric pollution. There arc little or no hydrocarbon emissions from 
asphalt emulsions.

—  The ability of certain types of asphalt emulsion to coat damp aggregate surfaces, 
which is another energy saving feature.

—  Availability of a greater number of emulsion types, coupled with improved laboratory 
procedures, to satisfy design and construction requirements.

—  Potential cost savings by the use of less fuel.
Two major environmental factors— energy conservation and atmospheric pollution— caused 

grave concern and a realization that some type of Federal action was needed. Our nation 
suddenly became aware that energy needs soon could exceed supply unless conservation laws 
were enacted promptly. In one: of the early actions, the Federal Highway Administration issued 
FHW A Notices N'5080.2 and N5080.5, respectively. These notices directed attention to fuel 
savings that can be realized by using asphalt emulsions instead of cutback asphalts. They 
estimated that a huge amount of petroleum solvents could be saved annually by such substitution. 
While the substitution was not mandatory, it was strongly suggested thu it be considered. At that 
time at least 42 states were substituting, or allowing the substitution of, asphalt emulsions for 
other types of asphalts. h is probable that the number of agencies permitting this substitution has 
increased since that time.

1.03 L O O K IN G  A H E A D
Despite conservation pressures, the demand for energy-related materials— especially asphalts 

—  will remain. An American Association of State Highway and Transportation Officials 
(AASHTO) survey has revealed that the United States has about 3.8 million miles (6.1 million 
km) in the roadway network. The survey also showed that of the 1.8 million miles (2.9 million 
km) of paved highways, about 93 percent have asphalt paved surfaces. A 1977 survey made by 
the Federal Highway Administration estimated that 285,000 miles (459,000 km) of highways 
and streets needed resurfacing. Another 140,000 miles (225,000 km) needed widening, and 
almost 500,000 miles (805,000 km) required either reconstruction or widening. In addition, most 
of the remaining 2 million miles (3.2 million km) were in need of some type of improvement. 
Any attempt to meet these highway needs will require a large amount of energy-related paving 
materials.

The number of registered vehicles and number of licensed drivers have shown a sharp inc.case 
yearly for the past 30 years. Highway planners predict that by 1990 we will have 170 million 
vehicles on the highways. There will be 161 million licensed drivers —  85 percent of everyone 
over 15 years of age. Thus the need for an extensive and well-maintained roadway network will 
remain high, and the demand for asphalt materials will remain correspondingly high. Yet, at the
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same time, every attempt should be made toward energy conservation. The forecast, therefore, is 
for a sharp increase in the use of asphalt emulsions.

A clear understanding of the “ why and how” of using asphalt emulsions offers a promise of 
reduced energy consumption and less atmospheric pollution. The proper use of these materials 
can result in high performance pavements and thrifty, but versatile, maintenance systems. This 
manual is directed toward those ends.

As an aid in understanding technical terms that may not be familiar, a glossary is provided as 
Appendix A.



C H A P T E R  I I

T H E  C H E M I S T R Y  O F  A S P H A L T  E M U L S I O N S

A .  G E N E R A L

2.01 EM U LS IO N S
There are many types of emulsion products that we use in our daily lives. Some of the more 

common arc mayonnaise, paints, hair dyes .o' :~e cream. In each case, certain mechanical and 
chemical processes are involved that permit the combining of two or more materials that, under 
normal conditions, will not mix. An entire scientific field is devoted to the study of emulsifica- 
tion. You don’t have to understand how an internal combustion engine works to operate an 
automobile. Neither do you have to understand complix emulsion chemistry to obtain high 
quality results with asphalt emulsion. The key is to select the right emulsion for the aggregate and 
construction system involved. Throughout this text when the term “ emulsion”  is used it is 
intended to mean “ asphalt emulsion.”
2.02 C O M P O S IT IO N  O F  A S P H A L T  E M U L S IO N S

An asphalt emulsion consists of three basic ingredients: asphalt, water, and an emulsifying 
agent. On soi-'C occasions the emulsifying agent may contain a stabilizer.

It is well known that water and asphalt will not mix, except under carefully controlled 
conditions using highly specialized equipment and chemical additives. The blending of asphalt 
cement and water is somewhat akin to an auto mechanic trying to wash grease from his hands 
with waicr only. It is not until a detergent or soapy agent of some type is used that grease can be 
successfully removed. The soap particles surround the globules of grease, break the surface 
tension that holds them, and allow them to be washed away. Some of the same physical and 
chemical principles apply in the formulation, production, and use of asphalt emulsion.

The object is to make a dispersion of the asphalt cement in water, stable enough rur pumping, 
prolonged storage, and mixing. Furthermore, the emulsion should break down quickly after 
contact with aggregate in a mixer, or after spraying on the roadbed. Upon curing, the residual 
asphalt retains all of the adhesive, durability, and water-resistant properties of the asphalt cement 
from which it was produced.
2.03 C L A S S IF IC A T IO N

Asphalt emulsions are divided into three categories: anionic, cationic, and nonionic. In 
practice, the first two types are ordinarily used in roadway construction and maintenance. 
Nonionics, however, may be more widely used as emulsion technology advances. The anionic 
and cationic classes refer to the electrical charges surrounding the asphalt particles. This 
identification system stems from one of the basic laws of electricity —  like charges repel one 
another <nd unlike charges attract. When two poles (an anode and a cathode) are immersed in a 
liquid and an electric current is passed through, the anode becomes positively charged and the 
cathode becomes negatively charged. If a current is passed through an emulsion containing 
negatively charged particles of asphalt they will migrate to the anode. Hence, the emulsion is



referred to as anionic. Conversely, positively charged asphalt particles will move to the cathode 
and the emulsion is known as cationic. With nonionic emulsions, the asphalt particles are neutral 
and, therefore, do not migrate to cither pole.

Emulsions arc further classified on the basis of how quickly the asphalt will coalesce; i.e., 
revert to asphalt cement. The terms RS, Mb, and SS have been adopted to simplify and 
standardize this classification. They are relative terms only and mean rapid-setting, medium- 
setting, and slow-setting. The tendency to coalesce is closely related to the mixing of an 
emulsion. An RS emulsion has little or no ability to mix with an aggregate, an MS emulsion is 
expected to mix with coarse but not fine aggregate, and an SS emulsion is designed to mb; with 
fine aggregate.

The emulsions are further subdivided by a series of numbers related to viscosity of the 
emulsions and hardness of the base asphalt cements. The letter “ C "  in front of the emulsion type 
denotes cationic. The absence of the “ C ”  denotes anionic or nonionic. For example, RS-I is 
anionic or nonionic and CRS-1 is cation.

Three grades of high-float medium-setting anionic emulsions, designated HFM S, have been 
added to standard ASTM specifications. These grades are used primarily in cold and hot plant 
.nixes, coarse aggregate seal coats, and road mixes. High float emulsions have a specific quality 
that permits a thicker film coating without danger of runoff.

A quick-set type of emulsion (QS) has been developed for slurry seals. Its use is rapidly 
increasing as the uniqr i quick-setting property sol ves one of the major problems associated with 
the use of slurry seals.

Standard specifications for quick-set cm ;; ’.ions are under development. Additionally, some 
emulsions are made with the water dispersed in asphalt, usually a cutback. As these so-called 
“ inverted emulsions”  arc seldom used, they ate not discussed at all.
2.04 S P E C IF IC A T IO N S

A A S H T O  and ASTM have developed standard specifications '/or the following grades of 
emulsions:

E M U L S IF IE D  A S P H A LT  C A T IO N IC  E M U L S IF IE D  A S P H A LT
RS-1 CRS-1
R S -2 C R 3 -2
MS-1 ---
M S-2 C M S-2
M S-2h C M S-2h
HFMS-1 ---
HFM S-2 ---
HFM S-2h ---
SS-1 C SS -1
S S-1h C S £-1h

The “ h”  that follows certain grades simply means that a harder bast asphalt is used. The 
“ H F "  preceding some of the MS grades indicates high-float, as measured by the Float Test 
(A A S H T O  T  50 or ASTM D  139). Hiuh-float emulsion:: have a quality, imparted by the 
addition of certain chemicals, that permits a thicker asphalt film on the aggregate particles with 
minimum probability of drainage. Some user agencies specify an additional cationic sand- 
mixing grade designated CMS-2;;, which contains more solvent than other cationic grades. All 
grades in this lengthy list of emulsions cannot be stocked by most producers. Communication 
and planning between user and producer helps facilitate service and supply of a given grade.
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The specifications for emulsified asphalts ( A A S H T O  ivt 140 and ASTM D 977) make no 
mention of a solvent in the emulsion. CRS- and CMS- cationic emulsion specifications 
(A A S H T O  M 208, ASTM  D  2397), on the other hand, permit solvent but restrict the amount.

General guidelines for use as contained in “ Standard Practice for Selection and Use of 
Emulsified Asphalts,”  ASTM D 3628, are given in Table V - l , Chapter V. Standard specifica­
tions for emulsified asphalts carry A A S H T O  Designations M 140 and M 208 and ASTM 
Designations D  977 and D 2397. For convenience, the basic requirements of these specifications 
are given in Tables II-l and II-2.
2.05 V A R IA B L E S  A F F E C T IN G  A S P H A L T  E M U L S IO N

There are many factors that affect the production, storage, use, and performance of an asphalt 
emulsion. It would be hard to single out any one as being most significant. Bui, among the 
variables having a significant effect are:

—  Chemical properties of the base asphalt cement
—  Hardness and quantity of the base asphalt cement
—  Asphalt particle size in the emulsion
—  Type and concentration of the emulsifying agent
—  Manufacturing conditions such as temperatures, pressures, and shear
—  The ionic charge on the emulsion particles
—  The order of addition of the ingredients
—  The type of equipment used in manufacturing the emulsion
—  The property of the emulsifying agent
—  The addition of chemical modifiers.

The above factors can be varied to suit the o' stable aggregates or to suit construction 
conditions. It is always advisable to consult the emulsion supplier with respect to a particular 
asphalt-aggregate combination as there are few absolute rules that will work the same under all 
conditions. Therefore, making asphalt emulsions appears to be a combination of art and science.

An examination of the three main constituents— asphalt, water, and emulsifier— is essential 
to an understanding of why asphalt emulsions work as they do.

B .  E M U L S I O N  I N G R E D I E N T S

2.06 A S P H A L T
Asphalt ccmem is the basir ingredient of asphalt emulsion and, in most cases, it makes up from 

55 to 70 percent of Che emulsion. Tables 11-1 and II-2 show the asphalt content specified for 
various types of emulsions.

Because asphalt cement is such a complex material, only those properties thaUsignificantly 
affect emulsions are discussed. There is not an exact correlation, however, between the 
properties and the ease with which the asphalt can be emulsified. Although hardness of base 
asphalt cements may be varied as desired, most emulsions are made with asphalts in the 
100—? *50 penetration range. On occasion, climatic conditions may dictate that a harder cr softer 
base asphalt be used. In any case, compatibility of the emulsifying agent with the asphalt cement 
is essential for production of a stable emulsion.

Asphalt is a colloid composed of several fractions, the major ones being asphaltenes and 
maltcnes. The colloidal make-up of the asphalt depends on 'he chemical nature and percentage of 
these fractions and their relationship to each other.



#  D S77

T A B L E  11-1 R E Q U I R E M E N T S  A N D  T Y P I C A L  A P P L I C A T I O N S  F O R  E M U L S I F I E D  
A S P H A L T

Type............................ Rapid-Setting Medium-Setting Medium-Setting Slow-Settir )
RS-1 RS-2 MS-1 MS-2 MS-2h HFMS-I HFMS-2 HFMS-2h SS-I SS-1 h

Grade ... ..................... min max min max min max min max min max min max min max min max min max min max
Tests on emulsions:Viscosity, Saybolt Furol 20 too 20 100 100 100 20 100 100 100 20 100 20 100:l 77T (25*C), sViscosity, Saybolt Furol 75 400at 122*F (50*C), sSettlement,* 5-day, % 5 5 5 5 5 5 5 5 5 5Storage stability test,* 24- 1 1 1 I C 1 1 1 1 1h, %Dcmulsibility,r 35 ml. 60 600.02 N  CaCVj, %Coating ability anr1. 'waterresistance:Coating, dry aggregate good good good good good goodCoating, after spraying fair fair fair fair fair fairCoating, wet aggregate fair fair fair fair fair fairCoating, after spraying fair fair fair fair fair fairCement mixing test, % 2.0 20Sieve test, % 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0 13Residue by distillation, % 55 63 55 65 65 55 65 65 57 57Tests on residue from distil­lation test:Penetration, 7?*F (25*C), 100 200 100 200 100 200 100 200 40 90

100 g, 5 s 100 200 100 200 40 90 100 200 40 90Ductiiity, 77*F, (25*C), 5 40 40 4C 40 40cm/min, cm 40 41) 40 40 40Solubility in trichloroeth- 97.5 97.5 97.5 97.5 97.5ylene, % 97.5 97.5 97.5 97.5 9’ 5Float test, 140*F (60*C),sTypical applications* surface treat­ surface treat­ cold plant cold plant cold plant mix, 1200 1200 1200ment. pen- ment, pen­ mix, road mix, coarse hot plant mix. cold plant mid plant cold plant cold plant mix. road mix. slurryelration etration mix, sand aggregate coarse aggre­ mix. road mix. coarse mix, hot seal coal, lack coat, fog seal.maeada'e, macadam. seal coat. seal coat gate seal coal mix, sand aggregate plant mix. dust layer, mulchsand jeal coarse ag­ crack treat­ (single and (stogie and seal coat. seal coat coarse ag­coat, rack gregate seal ment, tack multiple), multiple), crack treat­ (single and gregate seal
com, mulch coal (single coal crack treat­ crack treat­ ment. tack multiple). coal (singleand multi­ ment, road ment, road coal crack treat­ and multi­ple) mix, lack coat, sand seal coat

mix, tack coal ment road mix. tack coat, and seal

ple). crack treatment road mix. lack coat
" The lest requirement lor settlement may be waived wMn the er-.„;,;fied asphalt is used in less than 5 days lime; or the purchaser may require (hat the settlement lest be run ft .t the .ime the sample is received until the emulsified asphalt is used, if the elapsed time is less than 5 days.* The 24-h storage stability test may be used instead of t. / 5-day settlement test.' The dcmulsibility lest shall be made within 30 days from date of shipment.* These typical applications are for use only as a guide for selecting and using the emulsion for pavement construction nnd maintenance.

76e Amerivan Society fo r  Train/; and Materiali takev no poalnm revpeilmg the 
validity o f uni patent riphlv avverted in connection with any item mentioned in Ihi- 
llandard. Liven o f thn aandard are evprrw lv a ilined that determination of the 
validity of am vuih patent riyhtv. and the rivk of o.jrtnerment o f lurA nphlv. tv enttrrlt 
their own revponnhthtv.
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T A 3 L E  11-2 R E Q U I R E M E N T S  A N D  T Y P I C A L  A P P L I C A T I O N S  F O R  C A T I O N I C  
E M U L S I F I E D  A S P H A L T

V W fi > W Sp lj-t 7_T6 RSpf.©-!*!

D 2 3 9 7

v©

Type ........................................................................ Rapid-Setting Medium-Setting Slow-Setting

f i ii a CRS-1 CRS-2 CMS-2 CMS-2h CSS-I CSS-lh
min max min max min max mm max min max min max

Test on emulsions:
Viscosity, Sayholl furol at 77‘f  (2S*C|. s 20 100 20 100
Viscosity, Saybolt furol at 122‘P (5UCC). * 21) 100 100 400 50 450 50 450
Settlement.” 5-day. *7 5 5 5 5 5 5
Storage stability test.* 24-h, '1 1 1 1 1 1 1
Classification test1 passes pa:SCS

or
Dcmulsibility.'1 35 ml tl.X '< sodium dioetylsullosuc- 40 40

cinate. '7Coaling, ability and water resistance:
Coaling, dry aggregate good good
Coaling, alter spraying fair fair
Coaling, wet aggregate fair lair
Coaling, after spraying fair fair

Particle charge lest positive positive positive positive positive pOlilive
Sieve test. ‘7 0.10 0.10 0.10 0.10 0.10 0.10
Cement mixing teil. *7 2.0 2.0
Distillation:

Oil distillate, by volume of emi Ision. '7 3 3 12 12
Kesiduc. *7 60 65 65 65 57 57

Tests on residue from distillation lest:
Penetration. /7*F (25JC). 100 g. 5 s ItKI 250 UK) 250 100 250 40 90 1(H) 250 40 90
Ductility. 77°F (25°C>. 5 cm/min. cm 40 40 40 40 40 40
Solubility in trichloroethylene. '7 *>7.5 97.5 97.5 97.5 97.5 97.5

Typical applications' surface treatment. surfacet eminent, cold plani mix. cold piant mix. cold pi. nt mix. n ad mix, lurry seal
penetration mac­ pcnclrat'on ma­ coarse aggre- hot plant mix, coal, lack coal, log seal, dust layer.
adam, sand cadam, coarse gate scul coat coarse aggre- mulch
seal coal, tack aggregate seal (single and mul­ gate seal coat
coat, mulch coat (single and tiple), crack (single and mul­

multiple) treatment, road tiple) crack
mix. lack coal, treatment, road
sand seal coat mix, luck coal

"The lc>l requirement lor settlement mas he waived when the emulsified asphalt is used in less than 5 days lime; or the purchaser ma> require that the tenement tes> be run from the 
time the sample i> received until the emulsified asphalt is used, if the elapsed time is less than 5 days.

“The 24-h storage slahilil) test ma> he used instead of the 5-day settlement test.
' Material failing the classification test will he considered acceptable if it passes the dcmulsibility test.
" The dcnulsihilils lest shall lie made within .hi days from date of shipment.' these typical applications arc for use only as a guide for selecting and using the emulsion for pavement construction and nvintcnar.e.



The asphaltcncs arc the dispersed phase in the asphalt whereas the maltenes arc the continuous 
phase. The asphaltcncs arc thought to furnish hardness while the maltenes arc believed to provide 
the adhesive and ductile properties of the asphalt. The maltenes present have an influence on the 
viscosity, or flow properties, of the asphalt. The complex interaction of the different fractions 
makes it almost impossible to predict accurately the behavior of an asphalt to be emulsified. For 
this reason, constant quality control is maintained on emulsion production to detect and correct 
any tendency of the asphalt to affect adversely the performance of the resulting emulsion.

Several systems of asphalt analysis are in use today to separate and evaluate the fractions. 
There is no absolute agreement among technologists as to how each fraction affects field 
performance. Nor is there total agreement about the ease with which an asphalt cement can be 
emulsified.

Each emulsion manufacturer has his own formulations and production techniques. They have 
been developed to achieve optimum results with the asphalt cement and emulsifying chemicals 
that he uses.

2.07 W A TER
The second largest ingredient in an asphalt emulsion is water. Its contribution to the desired 

properties of the finished product cannot be minimized. Water wets and dissolves; it adheres to 
other substances; and. it moderates chemical reactions. These arc all important factors that can be 
favorable to the production of a satisfactory emulsion. On the other hand, water may contain 
minerals or other matter that affect the production of stable asphalt emulsions.

Water found in nature may be unfit because of impurities, cither in solution or colloidal 
suspension. Of particular concern is the presence of calcium and magnesium ions, which can 
aficct the properties of the emulsion.

Water containing foreign matter should not be used in emulsion production. It may result in an 
imbalance of the emulsion components that can adversely affect performance or cause premature 
breaking.

In summary, water used to produce asphalt emulsions should be reasonably pure and free from 
foreign matter and should be considered an important item.

2.08 E M U L S IF Y IN G  A G E N T S
Properties of an asphalt emulsion depend greatly upon the chemical used as the cmulsific: 

That chemical is a surface-active agent, commonly called su: factant, that determines whether the 
emulsion will be classified as anionic, cationic, or nonionic. The emulsifier also keeps the 
asphal: droplets in stable suspension and permits breaking at the proper time. The surfactant 
changes the surface tension at the interface, i.e., the area of contact between the asphalt droplets 
and the water. A great many chemical emulsifiers are available. Each must be appraised for 
compatibility with the asphalt cement being used.

In the early days of asphalt emulsion production, such materials as ox-blood, clays, and soaps 
were used as emulsifying agents. As the demand for emulsions increased, new and more efficient 
emulsifying agents were found. Several chemical emulsifiers now arc commercially available.

The most often used anionic emulsifiers arc fatty acids, which are wood-proaucl derivatives 
such as tall oils, rosins, and lignins. Anionic emulsifiers arc saponified (turned into soap) by 
reacting with sodium hydroxide or potassium hydroxide.

Most cationic emulsifiers arc fatty amines (diamines, imidazolines, amidoaniincs, to name 
three). The amines are convened into soap by reacting with acid, usually hydrochloric. Another 
type of emulsifying agi ,, fatty quartcrnary ammonium salts, is used to produce cationic
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emulsions. They are water-soluble salts as produced and do not require the addition of acid to 
make them water-soluble. They are stable, effective cationic (positively charged) emulsifiers.

It is important to remember that the pH  value of the asphalt emulsion is unrelated to its 
identification as cationic or anionic. Acidity or alkalinity does not determine the sign of the ** 
charge. This sign is determined only by the type of emulsifier.

Each manufacturer has his own procedure for using his agent in asphalt emulsion production.
In most cases, the agent is combined with the water before introduction into the colloid mill. In 
other cases, however, it may be combined with the asphalt cement just before it goes into the 
colloid mill.

C .  P R O D U C I N G  T H E  E M U L S I O N

2.09 E M U L S IF Y IN G  E Q U IP M E N T
Basic equipment to prepare an emulsion includes a high-speed, high-shear mechanical device 

(usually a colloid mill) to divide the asphalt into tiny droplets. Also needed are an emulsifier 
solution tank, heated asphalt tank, pumps, and flow-metering gauges. The colloid mill has a 
high-speed rotor that revolves at 1,000-6,000 rpm (17— 100 Hz) with mill-clcarance settings in 
the range of about 0.01 to 0.02 in. (0.25 to 0.50 mm). Such settings yield emulsions with asphalt 
droplet sizes smaller than the diameter of a human hair [about 0.001 to 0.005 in. (0.025 to 0.125 
mm)]. There is a slight variation in mill clearance settings and, thus, asphalt droplet sizes depend 
upon the equipment used. Some emulsion mills have fixed clearances with no latitude for 
variation. Although simple mixers can be used to produce low viscosity cutback asphalt, 
normally they are not used to produce emulsions.

Separate pumps arc used to meter asphalt and the emulsifier solution into the colloid mill. 
Because the emulsifier solution can be highly corrosive, it is necessary to use a pump made of 
corrosion resistant materials.

A schematic diagram of a typical asphalt emulsion manufacturing plant is shown in Figure
II-l.

2.10 T H E  E M U L S IF Y IN G  P R O C ES S
In the general method of emulsifying asphalts, concurrent streams of molten asphalt cement 

and treated water arc directed by positive displacement pumps into the intake of the colloid mill. 
The asphalt and emulsifying water arc subjected to intensive shear stresses as they pass through 
the colloid mill. The newly-formed emulsion may then be pumped through a heat exchanger. 
The excess heat is used to raise the temperature of the incoming emulsifying water just be/ore it 
reaches the colloid mill. From the heat exchanger the emulsion is pumped into bulk storage 
tanks. These tanks sometimes are equipped with some type of stirring device to keep the product 
uniformly blended.

Heated asphalt cement the base of die asphalt emulsion, is fed into the colloid mill where it is 
div'dcd into tiny droplet',. At the same time, water containing the emulsifying agent is fed into 
the colloid mill. The asphalt, as it enters the colloid mill, is heated to ensure a low viscosity, and 
the water temperature is adjusted accordingly. These temperatures vary; they depend upon the 
emulsification traits of the asphalt cement and the compatibility between the asphalt and the 
emulsifying agent. Extremely high asphalt temperatures are not used because the temperature of 
the emulsion leaving the mill must be below the boiling point of water.
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Figure 11-1. Diagram of an asphalt emulsion manufacturing plant.
Courtesy Chomicolloid I nboratorios, Inc.

The method of adding the emulsifier to the water varies according to the maker’s procedure. 
Some emulsifiers, such as amines, must be mixed and reacted with an acid, such as hydrochloric, 
to attain water solubility. Others, such as fatty acids, must be mixed and reacted with an alkali, 
such as sodium hydroxide, to attain water solubility. Mixing is most typically done in a batch 
mixer. The emulsifier is introduced into warm water containing acid or alkali and agitated until 
completely dissolved.

Asphalt and emulsifier solution can be proportioned accurately. It can be done by monitoring 
the temperature of each phase and the mill discharge, or with meters. If the temperature 
regulation method of proportioning is used, the outlet temperature of the finished emulsion can 
be calculated from the temperatures of the various emulsion ingredients.
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Asphalt particle size is a vital factor in making a stable emulsion. A microscopic photograph of 
a typical emulsion reveals the following average particle sizes:

Smaller than 0.001 mm (1/xm) ............................................................................28 percent
0.001-0.005 mm (1-5/xm) ................................................................................... 57 percent
0.005-0.010 mm (5-10/xm) .................................................................................15 percent

These microscopic-sized asphalt droplets are dispersed in water in the presence of the chemical 
surface-active emulsifier (surfactant). The surfactant causes a change in the surface tension at the 
contact area between the asphalt droplets and the surrounding water, and this permits the asphalt
to remain in a suspended state. The particles, all having a similar electrical charge, repel each
other, which also aids in their remaining in a suspended state. Figure II-2 is a photomicrograph 
showing the sizes and distribution of the asphalt particles.

O
Z T J3

2 * 5Q C P

0.0037 mm

Figure 11-2. Relative sizes and distribution of asphalt particles in an
emulsion.

Courtosy Chovron U.S.A. Inc.
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D .  B R E A K I N G  A N D  C U R I N G

If the asphalt emulsion is to perform its ultimate function of cementing and waterproofing, the 
asphalt must separate from the water phase. For surface treatments and seals, emulsions are 
formulated to break upon contact with a foreign substance such as aggregate or a pavement 
surface. The asphalt droplets coalesce and produce a continuous film of asphalt on the aggregate 
or pavement. For dense mixtures, more time is needed to allow for mixing and laydown. 
Therefore, emulsions used for mixtures are formulated for delayed breaking. Asphalt coales­
cence is commonly referred to as breaking, or setting. The rate at which the asphalt globules 
separate from the water p -ase is referred to as breaking or setting time. For example, a rapid-set 
emulsion will break within one to five minutes after being applied, whereas a medium- or 
slow-set material may take considerably longer.

The rate of breaking is controlled primarily by the specific type and concentration of the 
emulsifying agent used, as well as atmospheric conditions.

The fact that different aggregate types have different rates of absorption means that breaking is 
also related to the relative absorption characteristics of the aggregate used. Those with higher 
absorption rates tend to accelerate the breaking of the emulsion due to the more rapid removal of 
the emulsifying water.

In asphalt emulsion-aggregate mixtures, gradation and surface area of the aggregate also are 
significant factors in the rate of breaking. As the surface area changes, the breaking characteristic 
of the medium also changes because of the altered adsorption of the emulsifying agent by the 
aggregate. In order to achieve optimum results, it is necessary to control the sizing of the 
aggregate or to adjust the emulsion formulation to meet the specific requirements of the 
aggregate.

2 .1 1  B R E A K I N G

2.12 C U R IN G -
For paving uses, both anionic and cationic asphalt emulsions depend on the evaporation of 

water for development of their curing and adhesion characteristics. Water displacement can be 
fairly rapid under favorable weather conditions but high humidity, low temperatures, or rainfall 
soon after application can deter proper curing. Although surface and atmospheric conditions are 
less critical for cationic emulsions, these types still depend somewhat on weather conditions for 
optimum results. Perhaps the principal advantage of the cationics is their willingness to give up 
their water a little faster.

Traditional theory holds that anionic emulsions (with » negative charge on the asphalt droplets) 
perform best with aggregates nuving mostly positive surface charges —  limestone and dolomite 
arc examples. The theory also holds that cationic emulsions (with a positive charge on the asphalt 
droplets) perform best with aggregates having mostly negative surface charges— some examples 
are siliceous or granitic aggregates. Presently, there is not complete agreement on the subject of 
electrical charges on aggregate surfaces. Recent studies have challenged the traditional theories. 
The theories presented in this manual follow the line of traditional usage, which may change in 
the future.

When using cither the anionic or cationic rapid-set emulsion the initial deposition of asphalt 
develops through an electrochemical phenomenon. But the main bond of strength between the 
asphalt film and the aggregates comes after the loss oi emulsifying water. This water film can be
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displaced by evaporation, pressure (rolling), or by absorption. In actual use, breaking is usually a 
function of the combination of these three factors.

Medium- and slow-set emulsions, being more heavily stabilized, depend less on the aggregate 
type although the same basic principles of electrical charges with respect to selection of emulsion 
type still apply. When the MS and SS grades are used for paving mixes, the use of slightly damp 
aggregates facilitates the mixing and coating process. The development of strength in the SS 
types depends mainly on dehydration and absorption with removal of w-ater by either of these 
mechanisms breaking the emulsion. Solvent-free CMS and CSS emulsions require that the 
moisture on the aggregate be at or near optimum for proper mixing and coating.

Some types of emulsions contain slight amounts of petroleum solvent to aid in the mixing and 
coating process. While the solvent does not enter directly into the breaking mechanism, 
provisions must be made for the evaporation of the solvent in order for the mixture to be properly 
cured. Where multiple courses are to be placed, a successive course should not be applied until 
the water (and solvent, if applicable) has been removed from the preceding course.

2.13 F A C T O R S  A F F E C T IN G  S E T T IN G  R A T E
In general, some of the factors that affect setting rate of an asphalt emulsion are as follows:

1. The rate that water is absorbed by the aggregate. A roi’,,,h-texturcd, porous aggregate 
speeds the setting time by absorbing water from the emulsion.

2. Moisture content of the aggregate prior to mixing.
3. Weather conditions— temperature, humidity, and wind velocity all have a bearing on 

rate of set.
4. Mechanical forces brought to bear by rolling and by traffic. Roller pressure, to a 

limited extent, forces the water from the materials.
5. Size distribution and mineral composition of aggregate. Fine aggregate mixes tend to 

break faster because they possess greater surface area than an equal weight of coarse 
aggregate. The mineral composition also affects the :.peed at which the asphalt 
emulsion breaks. There may be some type of chcmicai reaction between the emul­
sifier and the aggregate surface. Also, dirty aggregate or excessive fines may acceler­
ate breaking and retard curing.

6. The type and amount of emulsifying agent used.
7. Intensity of charge on aggregate versus intensity of emulsifier charge, in combination 

with surface area, is a major setting-rate determinant.
8. Chemical coagulation. The emulsion becomes unstable because of a decreased water 

content.
The above factors must be considered in determining working time after the emulsion has been 

sprayed or mixed with the aggregate in the field.
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C H A P T E R  III

S T O R I N G ,  H A N D L I N G ,  A N D  S A M P L I N G  

A S P H A L T  E M U L S I O N S

3.01 G E N E R A L
The storage and handling of asphalt emulsions require precaution beyond that used for other 

types of asphalt materials. Improper handling or storage of the emulsion, or both, may cause 
premature breaking, thereby making it useless. The Asphalt Institute, in recognition of these 
necessary precautions, has issued a Construction Leaflet, Storing and Handling of Emulsified 
Asphalts (CL-21), outlining some of the safeguards that must be followed. Failure to follow even 
a single one of them may cause the material to be unsatisfactory at the time of use. Careful study 
of each item is therefore suggested. Sticking to these simple rules will save time and money by 
having the material ready for use when needed. The safeguards listed in the Asphalt Institute 
leaflet are repeated below to help those who have had little or no experience with asphalt 
emulsions. However, it is not intended to give the impression that asphalt emulsions arc so 
delicate as to limit their field use. The use of aln1 I any other material would have a long list of 
admonitions for the uninitiated.

3.02 S T O R IN G  A S P H A L T  EM U LS IO N S
Emulsified asphalt, being a dispersion 01 fine droplets of asphalt cement in water, has both the 

advantages and disadvantages of the carrier medium, water. When storing emulsified asphalts:
DO store as you would fluid water— helween 50°F(I0°C) and 185°F(85°C), depending 

on the use.
DO use hot water as the heating medium for storage tanks with heating coils. Low 

pressure or waste steam also may be used, with temperature controlled on the coil 
surface to not more than 185°F (85°C).

DO store at the temperature specified for the particular grade. For spray applications, the 
emulsions arc stored at higher temperatures than for mixing with aggregate. For 
example, the higher viscosity rapid-set spray grades are stored at 125° F to 185° F 
(50°C to 85°C) since they are usually applied in this temperature range. The lower 
viscosity grades arc stored at lower temperatures. Table III-l shows the normal 
storage temperature ranges. Store the mixing grades at the lower end of the tempera­
ture ranges as shown in Table III-l.

DO NOT permit the emulsified asphalt to be heated above 185° F (85°C). Elevated 
temperatures evaporate the water, resulting in an increase in viscosity and an asphalt 
layer in the tank. The materials can no longer be used as intended and it will be 
difficult to empty the tank.



the water. The result will be two layers in the tank, neither suited for the intended 
use, and the tank will be difficult to clean.

DO NOT allow the temperature of the heating surface to exceed 205°F (96° C). This will 
cause premature breakdown of the emulsion on the heating surface.

DO NOT use forced air to agitate the emulsion. It may cause the emulsion to break.

T A B L E  III-l S T O R A G E  T E M P E R A T U R E S  F O R  E M U L S I F I E D  A S P H A L T S

G rade T em p erature, °F  (°C)

Mi, ,i,.. j  m M axim um

RS-1 70° (20°) 140° (60°)
R S -2 , C R S-1, C R S -2 125° (50°) 185° (85°)
S S -1 , SS-1h . C S S -1 , C S S -1 h , M S-1, HFMS-1 50° (10°) 140° (60°)
C M S-2, C M S-2h, M S-2, M S -2h , H FM S-2, HFM S-2h 125° (50°) 185° (85°)

3.03 S T O R A G E  F A C IL IT IE S
For protection from freezing and best utilization of heat, storage tanks should be insulated. A 

skin of asphalt can form on the surface of emulsions when exposed to air. It is best, therefore, to 
use tall, vertical tanks as they expose the least amount of •• «rface area to the air. Most fixed 
storage tanks arc vertical but horizontal tanks arc often used for short-term field storage. 
Skinning can be reduced by keeping horizontal tanks full to minimize the area exposed to air.

Side-entering propellers located about three feet (one metre) up from the tank bottom may be 
used to prevent surface skin formation. Large diameter, slow-turning propellers are best and 
should be used to roll the material over. Avoid ovcrmixing. Secondly, tanks may be circulated 
top to bottom with a pump. Avoid over-pumping. In tanks not equipped with propellers, or a 
circulating system, a very light film of kerosene or oil on the surface can reduce skin formation. 
Emulsions that arc rolled or circulated generally do not require a layer of kerosene or oil on the 
surface. Cathodic protection should be provided to avoid possible corrosion of tank walls and 
heating coils.
3.04 H A N D L IN G  E M U L S IF IE D  A SPHA LTS

DO when heating emulsified asphalt agitate it to eliminate or reduce skin formation.
DO protect pumps, valves, and lines from freezing in winter. Drain pumps or fill them 

with anti-freeze according to the manufacturer’s recommendations.
DO blow out lines and leave drain plugs open when they are not in service.
DO use pumps with proper clearances for handling emulsified asphalt. Tightly fitting 

pumps can cause binding and seizing.
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DO use a mild heating method to apply heat to the pump packing or casing to free a seized 
pump. Discourage the use of propane torches.

DO warm the pump to about 150°F (65°C) to ease start-up.
DO when a pump is to be out of service for even a short period of time, fill it with No. 1 

fuel oil to ensure a free start-up.
DO when diluting grades of emulsified asphalt, check the compatibility of the water with 

the emulsion.
DO if possible, use warm water for diluting and always add the water slowly to the 

emulsion (not the emulsion to the water).
DO avoid repeated pumping and recycling, if possible, as the viscosity may drop and air 

may become entrained, causing the emulsion to be unstable.
DO guard against mixing different classes, types, and grades of emulsified asphalt in 

storage tanks transports, and distributors. For example, if cationic and anionic 
emulsified asphalts are mixed, the blend will break and separate into water and 
coagulated asphalt that will be difficult to remove. Because it is hard to determine 
visually the difference between various emulsified asphalts., always make a trial 
blend of the newly-delivered emulsion and the stored emulsion before pumping off. 
Check the trial blend for compatibility.

DO place inlet pipes and return lints the bottom of tanks to prevent foaming.
DO pump from the bottom of the tan’.c to minimize contamination from skinning that may 

have formed.
DO remember that emulsions with the same grade designation can be very different 

chemically and in performance.
DO haul emulsion in «uck transports with baffle plates to prevent sloshing.
DO mix by circulation, or otherwise, emulsions that have been in prolonged storage.
DO NOT use tight-fitting pumps for pumping emulsified asphalt; they may "freeze.”
DO NOT apply severe heat to pump packing glands v)r pump casings. The pump may be 

damaged and the asphalt may become even harder.
DO NOT dilute rapid-setting grades of emulsified asphalt with wator. Medium and slow 

setting grades may be diluted, but always add water slowly to the asphalt emulsion. 
Never add the asphalt emulsion to a tank of water when diluting.

DO NOT recirculate emulsified asphalts for too many cycles. They tend to lose 
viscosity when subjected to pumping. Also, air bubbles may become entrained 
which would render the emulsion unstable.

DO NOT load emulsified asphalt into storage tanks, tank cars, tank transports, or 
distributors containing remains of incompatible materials. See Tables III-2 and
111-3.



T A B L E  III-2 G U I D E  F O R  C O N D I T I O N  O F  E M P T I E D  T A N K S  

B E F O R E  L O A D I N G  E M U L S I F I E D  A S P H A L T S

L A S T  P R O D U C T  IN  T A N K

PR O D U C T  
TO BE  

LOADED

A sphalt 
C em en t  

(includes In­
dustrial 

A sphalt)

Cutback
Asphalt

C ationic
E m ulsion

Anionic
Em ulsion

C rude  
petroleum  

and residual 
fuel o ils

Any product 
not listed  

a b o v e

C ationic
Em ulsion

Em pty to no  
M easu rab le  

Quantity

Empty to no 
M easurable  

Quantity
OK to load

Em pty to no  
M easu rab le  

Q uantity

Em pty to no  
M easu rab le  

Q uantity

Tank 
m ust be  
c lea n ed

A nionic
Em ulsion

Em pty to no  
M easu rab le  

Quantity

Empty to no  
M easurable  

Quantity

Em pty to n o  
M easu rab le  

Quantity
OK to load

Em pty to  n o  
M easu rab le  

Q uantity

Tank 
m ust b e  
c lea n ed

NO TE: A ll ta n k s  to  b e  e m p t ie d  to  0 .5  p e r c e n t  o r  l e s s  o f  c a p a c ity . P u m p  s e c t io n ,  u n lo a d in g  line, a n d  all 
p ip in g  m u s t  b e  d ra in e d .

T A B L E  111-3 P O S S I B L E  C A U S E S  O F  C O N T A M I N A T I O N  O F  A S P H A L T  

M A T E R I A L  O R  S A M P L E S  A N D  S U G G E S T E D  P R E C A U T I O N S

HAULERS AND HAULING VEHICLES 
Field o b serv a tio n s an d  stu d ies  of test resu lts h a v e  indicated  that con tam in ation  of m aterials during

transportation often  occu rs.

P o s s ib le  C a u s e s P r e c a u tio n s

(a) P reviou s load  not com patib le  
with m aterial being load ed .

E xam ine th e  log of lo a d s h au led  or c h e c k  with the  
supplier to d eterm in e if p rev iou s m aterial h au led  is 
detrim ental.
If it is, m ak e su re  v eh ic le  tanks, un load in g  lin es, and  
pum p are properly c le a n e d  and drained  b efore  
being p resen te d  for loading. P rovide a  ram p at the  
unloading point at the plant that will e n su r e  co m p lete  
drain age of v eh ic le  tank w hile m aterial is still fluid.

& ) R em ain s of d ie se l oil or s o l­
ven ts , s e d  for c lea n in g  and  
flushing of tanks, lin es , and  
pum p.

W hen this is  n e c e s sa r y , m ak e su re  all so lv e n ts  
are com p letely  drained.

(c) Flushing of so lv e n ts  into re­
ceiv in g  s to ra g e  tank or eq u ip ­
m ent tanks.

Do not a llow  e v e n  sm all am ou n ts to flush into stor  
a g e  tank a s  entire co n ten ts  m ay b e  con tam in ated

(C o n tin u e d  o n  n e x t  p a g e )



T A B L E  111-3 ( c o n ’ t . )

. MIX PLANT ST O R A G E  TANK A N D  EQUIPM ENT
M any in vestigation s an d  test resu lts point 'o  mix plant storage tanks an d  a s s o c ia te d  eq u ipm en t a s  the  

so u rce  of contam ination.

P o s s ib le  C a u s e s P r e c a u tio n s
(a' P reviou s m aterial left o v er  in tank  

w hen  ch an g in g  to an oth er m aterial
A ny m aterial allow ed to rem ain m u st b e  com p atib le  with n ew  
m aterial; and the am ount rem aining in th e  tank m ust b e  insuffi­
cien t to c a u s e  n ew  material to b e c o m e  ou t-of-sp ecification .
If in doubt, ch eck  with your supplier.
T o  b e  on  the sa fe  sid e , tank sh o u ld  b e  d rain ed  or c lea n ed  prior 
to u sing tank for ea c h  different ty p e  or g ra d e  of asphalt.
B e  su re  d isch arge  line c o n n e c ts  at low point o f s to ra g e  tank to 
e n su r e  co m p lete  em ptying w h en  ch a n g in g  typ e or g r a d e s  of 
a sp h a lt or clean in g  tank.

(b) S o lv en ts  u se d  to flush hauling v e ­
h icle tank d isch arged  into s to r a g e  
tank.

O b ser v e  unloading op eration s, cau tion  driver ac»..ut flushing  
clean in g  m aterials into s to ra g e  tank.
If p o ss ib le , provide p lace  for hau ler to d isch a rg e  clean ing  
m aterials.

(c) F lushing of lin es and  pum p b e tw e e n  
sto ra g e  tank an d  hot-plant with s o l­
v en ts  and then allow ing this m aterial 
to return to tank.

If n e c e ssa r y  to flush lin es and  pum p, s u g g e s t  providing by­
p a s s  v a lv e s  and lines to p revent so lv e n ts  from returning to 
tank. A better solution is to provide in su la ted , h ea ted  lin es  
and pum p, thereby elim inating th e  n e c e s s ity  of flushing.

(d) C lean ing of distributor tank, pum p, 
spray bar, and n o zz le s  with so lven ts.

B e  su re all p o ss ib le  clean in g  m aterial is drained  off or re­
m oved  prior to loading.
Do not take sa m p le  from n o z z le  until su fficien t m aterial h a s  
b e e n  d isch arged  to guard a g a in st  taking a  con tam in ated  
sa m p le .

(e) Dilutions from hot oil h eating  
sy s te m s .

C heck  reservoir on hot oil h eatin g  sy s te m . If oil level is low, 
or oil h a s  b een  ad d ed , ch ec k  sy s te m  for le a k a g e  into the  
asp h alt supply.

NO N -R E PR E SEN T AT IV E O R  CONTAMINATED S '\MPLE 
T est resu lts are greatly d e p e n d e n t upon  proper sam pling tech n iq u es . Extra ca r e , o n  the part of the  

sam pler, to obtain  sa m p le s  that a re  truly rep resen tative of the m aterial b ein g  sa m p led  will d o  m uch to 
elim inate th e possib ility  of er ro n eo u s te s t  i e su lts  by rea so n  of im proper sam p lin g . M ake su re  sa m p le s  are  
taken only by th o se  au th orized  p e r s o n s  w ho are trained in sam pling p ro ced u res.

_____________ P o s s ib le  C a u s e s ______________________________________ P re c a u tio n s __________________________
(a) C ontam inated  sam pling  d e v ic e  If sam pling d ev ice  (of type d esc r ib ed  in A ASH TO  T 4 0  or

(com m on ly  ca lled  a  " sam p le  thief"). ASTM  D 140) is c lea n ed  with d ie se l oil or so lven t, m ak e sure
that it is thoroughly drained an d  then rinsed  out severa l tim es  
with material being sa m p led  prior to taking sa m p le .

(b) S a m p les  taken  with sam p lin g  d e -  In taking a sa m p le  from the top of a  tank low er sam pling d e ­
v ice  from top of tank w h ere , u nd er v ice  b elow  the ex trem e top b efore  o p en in g . Note: This
certain con d itions, co n ta m in a n ts sa m p le  m ay co m e from the top one-third of the tank,
can  co llec t on  the su rface .
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T A B L E  111-3 ( C o n ’ t . )

P o ss ib le  C a u s e s P rec a u tio n s

(c) C ontam inated sa m p le  container. U se  only n ew  c lea n  con ta iners. N ever w a sh  or rinse a  sam p le  
con ta iner with so lven t. G la ss  or p o ly eth y len e  con ta in ers  
sh ou ld  b e  u sed .

DO NOT su b m erg e  container in so lv e n t or e v e n  
w ipe o u ts id e  of container with so lv en t-sa tu ra ted  rag. 
If n e c e s sa r y  to c lea n  spilled  m aterial from o u ts id e  of 
container, u s e  a  c lea n  dry rag.
M ake su re  container lid is tightly s e a le d  prior to  stor­
a g e  or sh ipm ent. Ship  to testing laboratory prom ptly.

If sam pling  sp igot is in suction  line b e tw e e n  tank  
and pum p, this n e c e s s ita te s  stopp in g pum p prior to taking 
sa m p le . S a m p les  thus taken are by gravity an d  only  
rep resen tative  of material loca lized  in th e  p ipe area  
of the sp igot.
Rather, th e sp igot should  b e in lin es b e tw e e n  pum p  
and return line d isch arge , thereby allow ing s lo w  
withdrawal of m aterial during circulation.
DO NOT take sa m p le  while hauling v e h ic le  is pum p ­
ing into sto ra g e  tank.
DO NO T take sa m p le  without allow ing sufficien t 
tim e for circulation and thorough m ixing of m aterial.

DO drain off sufficient material through sp ig o t prior to 
taking sa m p le  to en su re  rem oval of an y  con tam inant  
lod ged  in sp igot.
DO tak e sa m p le  slow ly during circulation to bo m ore repre­
sen ta tiv e  of m aterial being u sed .

Drain off sufficient material through sp igo t prior to taking 
sa m p le  to e  isu re rem oval of any con tam in an t lo d g ed  there. 
S a m p le  sh ou ld  b e taken after one-third and not m ore than  
two-thiros of the load h as b een  rem oved . T ak e sa m p le  slowly  
to b e suic> it is represen tative of the m aterial b ein g  u sed .

3.05 SA M PLIN G  A S P H A L T  E M U LS IO N S
The purpose of any sampling method is to obtain samples that will show the true nature and 

condition of the material. The general procedure is described in the following articles. The 
standard procedure is detailed in “ Standard Methods of Sampling Bituminous Materials,“  
A A SHTO  T  40 or ASTM D  140.

3.06 SA M PLE C O N T A IN E R S
(1) Containers for anionic emulsified asphalt samples shall be one-gallon wide-moiP.h jars or 

bottles made of glass o- plastic.
(2) Containers for cationic emulsified asphalt samples shall be one-gallon wide-mouth jars 

or bottles made of plastic or wide-mouth plastic-lined cans with lined screw caps, or plastic-lined 
triple-seal friction-cans.

(Bare metal cans arc corroded by emulsified asphalts, particularly hi, 'ationic type. They also 
may cause the emulsion '.o break.)

(f) S am p les taken from u nload ing line 
of hauling v eh ic le .

(e) S am p les taken  from sp ig o t in 
lines b etw een  s to r a g e  tank 
and hot-plant.

(d) S am ple con tam in ated  after 
taking.



3.07 S IZ E  O F  SA M PLES
The size of samples shall correspond to the required sample containers.

3.08 SAMPLES
Whenever practicable, the emulsified asphalt shall be sampled at the point of manufacture or 

storage. If that is not practicable, samples shall be taken from the shipment immediately upon 
delivery. Three samples of the emulsified asphalt shall be taken. The samples shall be sent to the 
laboratory for testing as soon as possible.

3.09 S A M P L IN G  P R E C A U T IO N S
(1) Sample containers shall be new. They shall not be washed or rinsed. If they contain 

evidence of solder flux or if they are not clean and dry they shall be discarded. Top and container 
shall fit together tightly.

(2) Care shall be taken to prevent the samples from becoming contaminated. The sample 
container shall not be submerged in solvent, nor shall it be wiped with a solvent saturated cloth. 
Any residual material on the outside of the container shall be wiped with a clean, dry cloth 
immediately after the container is sealed and removed from the sampling device.

(3) The sample shall not be transferred into another container.
(4) The filled sample container shall be tightly and positively sealed immediately alter the 

sample is taken.

3.10 SA FETY  P R E C A U T IO N S
(1) Safety precautions are mandatory at all times when handling asphalt materials. These 

safety precautions include, but are not limited to, the ones that follow.
(2) Gloves shall be worn and sleeves shall be rolled down and fastened over the gloves at the 

wrist while sampling and while scaling containers.
(3) Face shields should be worn while sampling.
(4) There shall be no smoking while sampling asphalts.
(5) The sampler shall stand on the windward side when taking the sample.
(6) During sealing and wiping the container shall be placed on a firm level surface to prevent 

splashing, dropping or spilling the material.

3.11 P R O T E C T IO N  A N !) P R E S E R V A T IO N  O F  SA M PLES
(1) Immediately after filling, sealing, and cleaning the sample containers shall be properly 

marked for idcntifi '.?n with a wick marking pencil on the container itself, not on the lid. Linen 
tags also may be usc> r identification if they can be securely fastened to the container in such a 
manner as to ensure mat they will not be lost in transit.

Linen tags shall not be attached to containers by using the lids to secure them.
(2) Samples of emulsions shall be packaged, labeled, and shipped in such a manner as to 

protect them from freezing.
(3) All samples should be packaged und shipped to the laboratory the same day they arc taken. 

The containers, tightly sealed, should be packed in absorbent material, such as sawdust, 
excelsior, or vermiculite, to reduce the probability of damage during shipment.

(4) Each sample shall be identified with a» least the following information:
(a) Shipper’s name and bill of lading or loading slip numbei
(b) Date sampled.
(c) Sampler’s name.
(d) Product grade.



C H A P T E R  I V

E M U L S I F I E D  A S P H A L T  T E S T S

4.01 REA SONS F O R  T E S T IN G  A S P H A L T  EM U LS IO N S
Proper interpretation of laboratory test results can greatly aid in determining the traits of an 

asphalt emulsion. As advances in asphalt emulsion technology have been made through the
years, corresponding advances in emulsion testing have evolved. Some of these tests arc
designed to measure performance qualities. Others deal mainly with the manufacturing process. 

Laboratory tests are normally performed for one of four purposes:
1. To measure properties related to handling, storage, and field use.
2. To control the quality and uniformity of the product during manufacturing and use.
3. To provide reference procedures for specifications.
4. To predict or control field performance.

Table IV - 1 is a useful summary of most of the tests.
A review of emulsion specifications used across the United States reveals a wide variety o! 

requirements. Many arc directly related to the emulsions produced by specific manufacturers. 
Because it is impracticable to discuss the multitude of requirements and test methods, this chapter 

confined to the methods in A A S H T O  Test Method T  59 and ASTM Method D 244.

4.02 A S P H A LT  E M U L S IO N  T ES TS
Asphalt emulsions are made by taking asphalt cement, and by special formulation, converting 

it to a liquid form. That makes the asphalt easy to apply, mix, or handle before it reverts to its 
original state. Test methods for evaluating properties of asphalt cement arc well known. Among 
them are penetration, ductility, and solubility in trichloroethylene, tests that apply also to the 
residual asphalt in the emulsion after the water has evaporated. The primary purpose of this 
chapter is to consider the tests that apply to asphalt emulsion, rather than the base asphalt cement. 
The major emulsion tests are briefly discussed, with details of each test method presented in 
Appendix 13, Most of the tests are standard procedures and are outlined in “ Testing Emulsified 
Asphalts," A A S H T O  Method T  59 and ASTM Method of Test D  244.

4.03 R E S ID U E  BY D IS T IL L A T IO N
The relative proportions of asphalt cement and water in the emulsion can be determined by a 

distillation test. Additional tests may be made on the asphalt cement residue when the emulsifed 
asphalt contains an oil distillate. A micro-distillation test or residue-by-evaporation test also can 
be performed to determine the amount of this material in the emulsion.

The distillation test procedure for asphalt emulsion is closely akin to that for cutback asphalt. 
The main difference is that an aluminum alloy still and ring burners are used instead of the glass 
flask and Bunsen Burner (note Figure I V-l). The equipment is designed to prevent trouble from



T A B L E  IV -1  S U M M A R Y  O F  E M U L S I O N  T E S T S

P r o p e r t y F a c t o r F i o o u i r e m e n t T e s t

CONSTANCY A) Uniformity P roduct m ust h av e  th e  sam e  
handling, mixing an d  setting 
characte ris tics from shipm ent 
to shipm ont.

'R esidue: Propodions of asphalt & water. 
(Indication of uniformity of 
m anufacture.) R esidue is 
m easu red  by dehydrating the 
em ulsion by evaporation or 
disti'lation.

B) S torage 
Stability

Product m ust b e  cap ab le  of 
s to rag e  without excessiv e  
d am agu  or ch an g e .

'S ieve:

'Settlem ent: 
'S to rag e  Stability:

Froezo-Thaw:

Amount of oversize particles, 
shot and slugs retained on # 2 0  
m esii f  <eve.

Amount of settlem ent of asphalt 
pan ic les in 5 days — o n e  day 
for sto rage  stability test. The 
difference in rosidue botweon 
top and  bottom  is m easu red .

M ost em ulsions a re  dam agod  
by freezing.

CLASSIFICATION A) Differentiate mixing grado  product from rapid 
se t types. (Select proper grado)

'Domulsibility: Amount of coagulation on addition 
of a  sall-calcium  chloride with 
anionic emulsion; Aerosol OT with 
cationic emulsion.

B) Differentiate cationic from anionic om ulsions. 
(Provont mixing of g ra d es  which could result 
in breakdown)

'P ad ic le  Chargo 
Test:

Deposition of asphalt on  an  
olectrodo.

_EH: C atiom cs ern acid with a  pH of loss
.th a n  iLAnionics nro alkaline with a 
p H aroator than  7. Wotor has 
a o H “ 7. (

CONSTRUCTION
CHARACTERISTICS

A) Handling Product m ust bo sa lo  to 
handle  and  cap ab lo  of being 
pum ped an d  sp rayod  without 
breakdow n or run-off.

'C onsistency: 

Pumping Stability:

Emulsion viscosity.

No last in curront specifications.

U) Rnlo of Sot Tho product m ust break  
rapidly and  hold ag g reg a te  
under tho action of traffic.

Dohydration: Amount ol wator tost in 96 hours 
a t 100°F.

(Noto: Improvod tost m othod for 
Rato of Sot is nnodod.)

C) Mixing 
Stability

The product m ust mix with 
wator and  aggrogato  without 
balling or breakdow n. O nce 
mixed, tho mix m ust euro 
rapidly to a n  asp h a lt film.

'C om onl Mixing:

'S to n o  Coatmg- 
W ater Rosistonco:

Miscibility 
With Wator:

Emulsion mixod with com ont.

Jo b  (or roforonco) aggrogato  is 
mixod with tho em ulsion to 
dotcrm ino coaling and  oarly rain 
resistance.

Ability to mix with wator without 
coagulation.

DURABILITY A) Traffic 
Donslficntion

Properly dosignod  pavom onts 
m us; not blood undor rcpoatod" 
load application by heavy 
traffic.

•Ponolrntion: 
'F loat Tost: 
'R osidue:

C onsistency of b a so  nsphalt aftor 
laboratory distillation.

B) Roslstnnco to 
Stripping

Mixes m ust not strip w hen In 
prolongoc con tact with wator.

Adhosion Test: Mado on job aggrognto  or a 
roforonco aggrogato.

C) Long-Torm 
Sorvico Llfo

Asphalt m ust rom aln floxiblo 
at cold tem p era tu res  and  not 
deteriorate on  long-torm 
woathoring in a  pavom ont.

'Ponolrotion & 
Ductility Aftor 
Laboratory 
Distillation: 
Specification T ests 
On Original Asphalt:

ASPHALT PURITY A) Ensuro 
Prosonco ol 
Asphnlt

Koop to n m nimum  the 
additivos, om ulsiliors s . id lillors 
usod to emulsify tho asphalt.

"Solubility Ol Tho 
Asphnlt Aftor 
Laboratory 
Distillation:

‘In c lu d e d  in A A S H T O  T 5 9  a n d  A S T M  D 2 4 4 C o u r te sy  C h e vro n  U .S .A ., Inc,
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foaming of the emulsified asphalt as it is being heated to a maximum of 500° F  (260°C).
The usual test method, however, is not necessarily preferred for recovery of the asphaltic 

residue and for defining the properties of the asphalt base stGck used in the emulsion. Properties 
of the asphalt base can be altered substantially by:

—  Concentration of inorganic salts from the aqueous phase in the asphaltic residue.
—  Concentration of emulsifying agents and stabilizers (if present) in the asphaltic 

residue. These materials frequently undergo thermal decomposition during the distil­
lation test and the resulting degradation products may ot may not be soluble in the 
asphalt. This alters the asphalt properties by increasing the percentage of insoluble 
matter, thus lowering ductility and increasing or decreasing the penetration and 
viscosity of the asphalt base.

Thermally-induced changes do not occur in actual usage because the applied emulsion is 
allowed to break either electrochemically or by evaporation of the water. In field use, the 
temperature of the system never approaches that observed in the distillation test. Therefore, the 
real purpose of the test— to determine accurately the amount of asphalt cement in the emulsion—  
is not always realized. Evaporation of the water at subatmosphcric pressure and at lower 
temperatures (A A S H T O  T  59 or ASTM  D  244) provides a more realistic means for defining 
the properties of the asphalt after it is cured on the pavement surface. Similar procedures are now 
recognized and used by many agencies and emulsified asphalt producers.

4.04 O I L  D IS T IL L A T E
The oil distillate, percent by volume of the original emulsion sample, is obtained from the 

amount of oil in the cylinder at the end of the test for residue by distillation.

4.05 R E S ID U E  BY E V A P O R A T IO N
This tesi is designed to measure the percentage of asphalt cement in the emulsion by 

evaporating the water. The residue derived from this procedure can be used for other tests but 
lower penetration and ductility than in the residue from distillation usually results.

4.06 P A R T IC L E  C H A R G E  T E S T
The particle charge test is made to identify cationic emulsions. It is performed by immersing a 

positive electrode (anode) and a negative electrode (cathode) into a sample emulsion and 
connecting them to a controlled direct-current electrical source, Figure IV-2. At the end of a 
specified period, the electrodes are observed to determine if the cathode has an appreciable layer 
of asphalt deposited on u. Most cationic asphalt emulsion particles will be attracted by the 
cathode.
4.07 V IS CO S ITY

Viscosity is defined as a fluid’s resistance to (low. In the case of emulsified asphalts the 
Saybolt Furol viscosity test (Figure IV-3) is used as a measure of consistency. Results are 
reported in Saybolt Furol seconds. For convenience and for testing accuracy, two testing 
temperatures, which cover the normal working range, are used. These temperatures are 77°F 
(25° C) and !22°F (50°C).



Figure IV-1. Distillation test for emulsified asphalts.



Figure 1V-3.

Saybolt Furol viscosity test.

4.08 D E M U L S IB IL IT Y
The dcmulsibility test indicates the relative rate at which the colloidal asphalt globules in the 

rapid-setting type of emulsified asphalts will break whdn spread in thin films on soil or aggregate. 
Calcium chloride causes the minute asphalt globules present in these emulsified asphalts to 
coalesce. In the test, a solution of calcium chloride and water is thoroughly mixed with 
emulsified asphalt; then it is poured u cr a sieve to determine how much the asphJt globules 
coalesce.

In testing rapid-setting (RS) emulsions, a very weak solution of calcium chloride and water is 
employed. But, in testing cationic rapid-setting (CRS) emulsions, dioctyl sodium sulfosuccinate 
solution is used instead of calcium chloride. Specifications prescribe the concentration of the 
solution and the minimum amount of asphalt to be retained on the sieve. A high degree of 
“ dcmulsibility”  is required of this type of emulsified asphalt. Ii is expected to break almost 
immediately upon contact with the aggregate on which it is applied.
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4.09 S E T T L E M E N T
The settlement test indicates the emulsion’s stability in storage. It detects the tendency of 

asphalt globules to settle during storage. This test aiso serves as an indicator of quality even if the 
emulsion is not to be stored for a period of time. Failure of the settlement test indicates that 
something is wrong or out of balance in the emulsification process.

A prescribed volume of emulsion is allowed to stand in a graduated cylinder for a specified 
number of days (usually five). Small samples arc then taken from the top and bottom parts. Each 
sample is placed ic a beaker and weighed. The sample is then heated until all water evaporates; 
then the residue is weighed. The weights obtained are used to find the difference, if any, between 
the asphalt cement content in the upper and lower portions of the cylinder. This provides a 
measure of settlement.

When the asphalt emulsion is to be used promptly, most agencies will accept the storage 
stability test (one-day seu.ement). Article 4.14, in lieu of the settlement test.

4.10 C E M E N T  M IX IN G
The cement mixing test does the same for slow-setting (SS) emulsified asphalts as the 

dcmulsibility test for rapid-setting grades. The SS grades are used with fine materials and dvsty 
aggregates. They arc normally u laffectcd by calcium chloride solution as used in the Jemulsibil- 
ity test.

In the cement mixing test, a sample of emulsified asphalt is mixed with finely-ground portland 
cement and the mixture washed over a 1.40 mm (No. 14) sieve. Specifications usually limit the 
amount of materia' that may be retained on th". sieve.

The cement mixing reaction for cationic and noncationic emulsions is quite different. The 
cationic emulsion reacts to portland ccmen' because of surface area; the noncati< me, particularly 
the anionic type, reacts chemically with portland cement constituents, forming a water-insoluble 
salt.

4.11 S IE V E  T E S T
The sieve lest complements the settlement test and has a somewhat similar purpose. It is used 

to find the amm.„; cf asphalt in the form of rather large globules that may not have been detected 
in the settlement test and could clog the spraying equipment. Such globules will not provide thin 
and uniform coatings of asphalt on the aggregate particles.

In the sieve test, a representative sample of emulsified asphalt is poured through a 850 fim 
(No. 20) sieve. For anionic emulsions, the sieve and retained asphalt are then rinsed with a mild 
sodium oleate solution and finally with distilled water. For cationic emulsions, distilled water 
only is used for rinsing. After rinsing, the sieve and asphalt are dried in an oven and the amount of 
retained asphalt determined by weighing.

4.12 M IS C IB IL IT Y  W IT H  W A TER
This test finds if medium-setting or slow-setting emulsions can be mixed with water. It is not 

applicable to rapid-setting asphalt emulsions. After adding and stirring distilled water, the 
emulsion sample is allowed to utand for twe hours. It is then examined for any appreciable 
coagulation of the asphalt droplets in the emulsion.

The test is a quality measure in addition to indicating whether the emulsion is capable of 
mixing with, or being diluted with, water. Quite often there will be a deposit of heavy emulsion
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in the bottom of the beaker. If the deposit in the beaker is minimal, it signifies that the emulsion is 
properly formulated and that the dispersed particles are in the desired size range.
4.13 C O A T IN G  A B IL IT Y  A N D  W A T E R  R E S IS T A N C E

This test has a threefold purpose. It determines the ability of an asphalt emulsion to: (1) coat the 
aggregate thoroughly, (2) withstand mixing action whiie remaining as a film on the aggregates 
and (3) resist the washing action of water after completion of mixing. The test is primarily 
intended to identify medium-setting asphalt emulsions suitable for mixine vith coarse-graded 
calcareous aggregates. Other aggregates may be used in the test if calcium carbonate is omitted 
throughout the method. This test is not adaptable to rapid-sctth  ̂ or slow-setting asphalt 
emulsions.

The job aggregate is coated with calcium carbonate dust and then mixed with the emulsified 
asphalt. About one-half of the mixture is then placed on absorbent paper for a visual inspection of 
the surface area of aggregate coated by the emulsified asphalt. The remainder of the mixture is 
sprayed with water and rinsed until the rinse water runs clear. This material is then placed on 
absorbent paper and inspected for coating.

Another sample of job aggregate is similarly coated with calcium carbonate dust. A given 
quantity of water is then mixed with the dust-coated aggregate. Emulsified asphalt is added and 
thoroughly mixed. Inspections are made as described above for .he dry-coated aggregates.
4.14 S T O R A G E  S T A B IL IT Y

The storage stability test is used to determine the ability of an emulsified asphalt to remain as a 
uniform dispersion during storage. It is a measure of the permanence of the dispersion as related 
to time.

A measured representative sample is placed in each of two glass cylinders. They are stoppered 
and allowed to stand at laboratory temperature 'or 24 hours. A 50g sample from each cylinuer is 
siphoned from the top. The samples arc placed for a set time in an oven heated to a prescribed 
temperature. Then they arc removed, allowed to cool, and weighed. Alter the top sample is 
removed, all but a •■mall portion of the asphalt emulsion remaining in each cylinder is siphoned 
off. A 50g sample of the portion that is left is put through the same procedure as for the top 
samples.

The storage stability is expressed as (he numerical difference between the average percentage 
of residue ir the top samples and the bottom sample::.
4.15 E X A M IN A T IO N  O F  R E S ID U E

The same desirable characteristics in the base asphalt cement should show up in the residual 
asphalt after emulsification and coalescence. The most common tests run on the residue include 
penetration, solubility, ductility, float test, and specific gravity. These tests are described in 
detail in A A S H T O  Methods T  49, T  44, T 51, T  50, and T  228 (ASTM Methods D 5. 
D 2042, D 113, D 139 and D  70) respectively.

The penetration test is an empirical test of consistency. It has been carried over in some 
viscosity-based asphalt specifications to ensure that materials of an undesirably low penetration 
are precluded from use. This test measures the depth of penetration in units of 0.1 mm of a 
standard needle under a lot'.: of lOOg for exactly five (5) seconds when the asphalt sample is at a 
temperature of 77°F (25°C). Lower test temperatures are sometimes checked when the asphalt is 
to be used in an area where very low temperatures are prevalent.

The solubility test is a measure of the "purity" of the asphalt cement. The poition of the 
asphalt cement that is soluble in specified solvents represents the active cementing constituents.



Only such inert matter as salts, free carbon, or nonorganic contaminants, such as clay or finely 
divided mineral matter, arc insoluble. Solubility is determined by dissolving the asphalt cement 
in the solvent and separating the soluble and insoluble portions by filtering.

The ductility of an asphalt cement is its ability to be extended or pulled into a narrow thread. 
In many applications, it is an important characteristic of asphalt cements. The presence or 
absence of ductility, however, is usually of more significance than the actual degree of ductility. 
This test is made by molding a briquette of asphalt cement under standard conditions and 
dimensions. The asphalt briquette is then bi ̂ aght to a standard test temperature in a water bath. It 
is pulled at a specified rate of speed until the thread connecting the two ends breaks. The 
elongation, in centimeters, at which the thread of material breaks is designated as ductility.

The float test is performed on the residue from distillation of HFM S emulsified asphalts. The 
test is a measure of consistency of the material being examined.

In the test, illustrated in Figure 1V-4, a plug of asphalt residue is solidified in a brass collar by 
cooling to 41°F(5°C). The collar is then screwed into the bottom of an aluminum float which is 
placed into a testing bath of water heated to 140°F (60°C ) . The timu required for the water to 
break through the plug is determined. Values arc limited by specifications tor the HFMS 
emulsified asphalts (see Tabic 11-1, Chapter II). The test is prescribed in A A S H T O  Method of 
Test T  50 and A STM  Method of Test D  139.

J

Figure IV-4. Float test.

4.16 C L A S S IF IC A T IO N  T E S T  F O R  R A P ID -S E T T IN G  
C A T IO N IC  A S P H A L T  EM U LS IO N S

This test identifies rapid-setting cationic usphalt emulsions by their failure to coat a specific 
Ottawa sand-portland cement (Type III) mixture. Following a 7'h minute mixing period, an 
estimate is made of the amount of uneoatcd and coated areas in the mixture. An excess of 
uncoatcd area over a coated area is considered as a passing rating for rapid-setting cationic 
emulsions.

4.17 F I E L D  C O A T IN G  T E S T
This test is used at the project site to determine1

—  The ability of an asphalt emulsion to coat the job aggregate.
—  The ability of the emulsion to withstand mixing.
—  The water resistance of the emulsion-coated aggregate.

Measured amounts of the job aggregate and job emulsion are hand mixed. The ability of the
emulsion to remain as a coating during a five-minute cycle is observed. The resistance of the
coating to wash-off is determined by repeated filling with water and emptying a container of the



coated aggregate five times. The coating of the aggregate is visually ated as good, fair, or poor. 
A rating of good means that the aggregate is fully coated (except for pinholes and sharp edges). A 
rating of fair indicates an excess of coated over uncoated aggregate area. A rating of poor 
indicates an excess of uncoated aggregate over coated area.
4.18 W E IG H T  P E R  G A L L O N

This test is used to determine the weight per gallon (litre) of asphalt emulsion. This unit weight 
is computed by finding the weight of an asphalt emulsion in a standard measure of known 
volume. Results are reported in pounds per gallon (kilograms per litre) to the nearest 0.01 lb 
(0.005 kg) at 77°F (25°C).
4.19 S P E C IF IC  G R A V IT Y

Finding the specific gravity of asphalt cement is not normally a specification item. It can be 
helpful, however, in making volume corrections at elevated temperatures and determining 
necessary quantities. Asphalt cements fall within a specific gravity range of about 1.0 to 1.05. 
This means that they weigh 1.0 to 1.05 times as much as the same volume of water under the same 
test conditions. The specific gravity is usually determined with a pycnometer.

4.20 S P E C IA L  T E S T  — Z E T A  P O T E N T IA L
^hc measurement of zeta potential is a relatively new test for evaluating asphalt emulsions and 
,,.3t an A A S H T O  or ASTM test. It measures stability in a colloid system with a laboratory 

device known as a zcta meter. The zeta meter measures the speed of movement of individual 
asphalt ti.oplcts of an emulsion that is placed in an electrical field. This test has particular value in 
evaluating cationic emulsions. The level of zeta potential is a general indication of th** netting 
characteristics of the emulsion.
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C H A P T E R  V

S E L E C T I N G  T H E  R I G H T  T Y P E  O F  A S P H A L T  

E M U L S I O N

5.01 G E N E R A L
Asphalt emulsions can be used for almost any purpose for which cutback asphalts are used. 

Furthermore, they have a broader range of uses that include many not suited to cutbacks. That 
does not mean that they can be used indiscriminately. Successful performance of asphalt 
emulsions requires selecting the proper type for the intended use. Guidelines presented in this 
chapter should help select the specific grade and type of emulsion to be used.

5.0?. C O N S ID E R A T IO N S  F O R  S E L E C T IO N
The First consideration in picking the right type of emulsion is the type of construction in which 

it will be used. Is it a seal coat or a plant mix (central or mixed-in-place)? Is it some type of surface 
application only? Is it for maintenance? Once this decision is made other project variables must 
then be considered. Some other factors that affect the selection are.

—  Climatic conditions anticipated during construction: The selection of emulsion grade, 
design of mix or treatment, and construction equipment depend upon this factor.

—  Aggregate type and availability.
—  Construction equipment availability.
—  Geographical location: hauling distance, and in some cases, water availability.
—  Traffic control: can traffic be detoured?
—  Environmental considerations.

While general guidelines can be given for selecting emulsions, laboratory testing is strongly 
recommended. There is no good substitute for a laboratory evaluation of the emulsion and the 
aggregate to be used. Different types and quantities of emulsion should be tried with the 
aggr«gatc to find the best combination for the intended use. An experienced technician can 
determine il.e type and amount of emulsion to be used. He can also determine if additional water 
must be added, and the amount of time for breaking to occur.

5.03 G E N E R A L  USES
Each grade of asphalt emulsion is designed for specific uses. They are described in general 

terms in the following paragraphs.
—  Kapid-Scitinii» Emulsions:

The rapid-setting grades are designed to react quickly with aggregate and revert irom 
t’ i emulsion state to asphalt. The RS grades produce a relatively heavy film. They .ire



used primarily for spray applications, such as aggregate (chip) seals, sand seals, 
surface treatments, and asphalt penetration macadam. The RS-2 and CRS-2 grades 
have high viscosities to prevent runoff.

—  ■ Medium-Sating Emulsions:
The medium-setting grades are designed for mixing with coarse aggregate. Because 
these grades do not break immediately upon contac t with aggregate, mixes using them 
remain workable for a few minutes. They are used extensively in travel plants. The 
CMS grades have high viscosities to prevent runoff.

A newly standardized type of medium-setting asphalt emulsion, identified as high 
float, is anionic in nature. The major difference between 'his emulsion and the 
conventional medium-setting type is the high float characteristic, measured on the 
asphalt residue by the Float Test, A A S H T O  T  :>0 or ASTM D  139. It reportedly 
gives better aggregate coating and asphalt retention under extreme temperature 

"cotiditions. While regular asphalts have a tendency to flow, or migrate, at aboutT4D°F 
(60°C), the high float resid"Cj arc designed to stay in place up to about 160°F (71°C). 
Therefore, high float r- .,iuues are less susceptible to changes in temperature. They 
soften less in summer and do not harden as much in winter.

In 1977, the American Society for Testing and Materials standardized three types 
of high-float emulsions— HFM S-1, HFMS-2, and HFMS-2h. Their specifications 
arc contained in ASTM D  977 (see Table II-I).

—  Slow-Setting Emulsions:
The slow-setting grades are designed for maximum mixing stability. They are used 
with high fines content, dense-graded aggregates. The SS grades have long workabil­
ity times to ensure good mixing with dense-graded aggregates. All slow-setting grades 
have low viscosities that can be further reduced by lidding water. These grades, when 
diluted, can also be used for tack coats, fog seals, and dust palliatives. The SS type of 
emulsion depends entirely upon evaporation of the water for coalescence of the 
asphalt particles. If a faster setting rate is needed in mixtures, portkn.J cement or 
hydrated lime can be added. The SS emulsions arc generally used for dense-graded 
aggregatc-cmulsion bases, soil-asphalt stabilization, asphalt surface mixes, and 
slurry seals.

Table V-l shows the general uses of standard emulsion types and grades.

5.04 A D H E S IV E  P R O P E R T IE S
Success with any aggregatc-cmulsion combination depends; greatly on the electrical surface 

charges of the asphalt droplets and the aggregate. The probabil ity of good adhesion is diminished 
if the charges are similar. Conversely, the p-obability of good ad tcsicn is greatly improved if the 
charges arc different. The predominating charge on the aggre ate surface determines whether 
anionic or cationic emulsion will produce the best results. The :nily way to be sure is to test in the 
laboratory.

5.05 G U ID E L IN E S  F O R  S E L E C T IO N
In summary, success with any type of asphalt emulsion system is best ensured by adherence to 

each of the following steps:



1. Laboratory testing using the actual aggregate and emulsion that is to be used on the 
project.

2. Selection of grades in conformance with Table V - l and Article 5.02. Table V-2 may 
be helpful also.

3. Strict adherence to the specifications and guides for usage.
4. Carelul handling of the emulsion to prevent contamination, settlement of the asphalt 

droplets, or premature coalescence.
5. Consultation with the emulsion manufacturer’s representative when special or un­

usual problems occur.
Asphalt emulsions as an alternative for use in paving and maintenance operations are now a 

reality. Following proper procedures will produce a system that should provide a high level of 
service.

T A B L E  V-1 

D  3628

G E N E R A L  U S E S  O F  E M U L S I F I E D  A S P H A L T

Note—Only those {ri.es of emulsified asphalt in general use have been indicated herein. It is possible that under 
certain variations of abrogates, or climatic conditions, or both, additional selections might be appropriate. Where the 
use of emulsified asphalt for applications other than those listed in the table are contemplated, the emulsion supplier 
should be consulted.

Specification D 977
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Ĉ)
ttf

A
rtf
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(l iii tm ino us- agg reg u' c mi x t u r e s :

For pavem ent bases and surfaces: 
P lant mix (ho t) (D  3S15)
Plant mix (cold)

O pen-graded aggregate 
D crse-g radcd  aggregate 
Sano 

M ixed-in-place:
O pen-graded  aggregate 
D ense-graded aggregate 
Sand
Sandy soil 
Slurry seal 

l l i i u m l n a u s - a g g r e g u ' c  applications: 

T rea tm en ts  and svtals:

X*

X
X X
X X

X X
X X
X X
X X

Specification D 2397 
(Cationic)
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Single surface treatm ent (Chip Seal) X X
M ultiple surface treatm ent X X
Sand seal X X

P enetra tion  macadam :
L arge voids . . . X
Sm all voids X

X

D i l u m i n o u s  applied,inns:

Fog scai .................. X<- . . . X " X " ........................................ X"
Prim e c r- ■'etrablc surface . . .  X " X" ........................................ X" X"
T ack co. .................  X 1' . . . . . .  X ° X" ........................................ X " X"
Dust biniK . . . X " X ° ........................................ X " X "
M ulch treatm ent . . . X " X " ........................................ X " X"
Crack filler ............................  X X X X ................. X X X X

M a i n t e n a n c e  m i x :  

Im m ediate use X X

X X
X X
X X

X
X

X X

i7)

X
X

X
X
X
X

(Ti(AU

X
X

X
X
X
X

* For definition's o f  terms used in this tab le , re te r  to Section 2.
* Specification I) 3515 perm its the use o f o th c t em ulsion  grades hv n o te , “ G rad es of em ulsion o th er than MS-2h may 

be used w here experience has shown that they give satisfactory  p e rfo rm an ce ."
r  D iluted with w ater by the m anufacturer.
"  D iluted with w ater.
T h e  A m e r i c a n  S o c i e t y  f o r  T e s t i n g  a n i l  M u t e r i u l s  t a k e s  n o  p o s i t i o n  r e s p e c t i n g  t h e  validity o f  a n y  p a t e n t  rights a s s e r t e d  

in c o n n e c t i o n  w i t h  a n y  i t e m  m e n t i o n e d  in this s t a n d a r d .  U s e r s  o f  this s t a n d a r d  a r e  e x p r e s s l y  a d v i s e d  t h at d e t e r m . n a t i o n  

o f  t h e  validity o f  a n y  s u c h  p a t e n t  rights, a n d  t h e  risk o f  i n f r i n g e m e n t  o f  s u e  h  rights, is entirely their o w n  re spo ns ibi lit y



T A B L E  V-2 E M U L S I F I E D  A S P H A L T  S E A L  C O A T S  A N D  S U R F A C E  T R E A T M E N T S

S y s te m D esc r ip tio n  a n d  U s e s  E m u ls ifie d  A sp h a lt C o n s tru c tio n  H ints
SAND SEAL Restores uniform cover. In city 

street work, improves street 
sweeping, traffic line visibility. 
Enriches dry, weathered pave­
ments; reduces raveling.

CRS-1 or RS-1 Spray-applied with sand cover. 
Roll with pneumatic roller. Avoid 
excess binder.

CHIP SEAL Single most important low cost CRS-2 or RS-2 
maintenance method. Produces 
an all-weather surface, 
renews weathered
pavements, improves skid resistance, 
lane demarcation, se a ls  pavement.

Spray-applied. Many types of 
textures available. Key to 
su ccess: Coordinate construc­
tion, use hard, bulky grained, 
clean aggregate, and have 
properly calibrated spray 
equipment.

DOUBLE SEAL Similar to chip sea l except 
the second chip application 
u ses a small sized stone. 
Durable, provides som e level­
ing, available in a number of 
textures.

CRS-2 or RS-2 ^ ee  Chip Seal.

TRIPLE SEAL Three applications of binder 
and 3 sizes of chips are applied. 
Provides up to a 2 cm thick, 
flexible pavement. Levels as  
well a s providing a SG3l, tough 
wearing surface.

CRS-2 or RS-2 Spray-applied in three lifts. Drag 
broom between lifts to provide 
leveling.

DRAG SEAL Low cost method of improving 
tho riding quality of rough pave­
ments. A rain-resistant medium- 
set emulsified asphalt is applied 
followed by chips. Tho p ave­
ment is drag-broomed to level 
spots and depressions. A 
socond application of binder 
followed by a choke aggregate  
or sand is applied.

CMS-2 Tho CMS-2 tolerates more 
mixing and drag-brooming than 
the rapid-sot omulsions. Uso a 
wetting agent in the steol whoel 
roller to reduco pickup.

SLURRY SEAL Usod in airport and city street 
maintenance whore loose  
aggregate cannot bo tolerated. 
Seals, fills minor depressions, 
provides an oasy-to-sw eep  
surface. Made with crushed  
aggregate mixed with quick-sot 
emulsifiod asphalt. Tho liquid 
slurry is machine-applied with a 
sled-type box containing a 
rubber-edged strike-off blado.

QS* grades Protost tho aggrogate and 
emulsion mix to achiovn dosirod 
workability, sotting rato, and 
durability. Calibrate equipmont 
prior to starting tho projoct.

CAPE SEAL Combines a single chip seal 
with a slurry seal. Provides tho 
rough, knobby surfaco of a chip 
seal to reduco hyd'oplan og 
yot has a tough snnd ,is;nx <or 
durability.

Tost track data indicato bottor 
studded tire dam age resistance 
than a chip soal.

CRS-2 and QS* 
grades, SS-1, 
SS-1h, CSS-1, or 
CSS-1h

Apply a largo aggrogate slnglo 
chip soal. Broom and apply slurry 
soal. Havo tho strike-off rido on 
tho rock surfaco to form the 
matrix.

Avoid oxcoss slurry a s  this 
destroys tho knobby stono 
toxturo dosirod.

‘N o t S ta n d a r d iz e d
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