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DISCLAIMER

The contents of this report reflect the views of
the authors and do not necessarily reflect the
official views of the lowa Department of Trans-
portation. This report does not constitute a
standard, specification or regulation.
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ABSTRACT

Friction testing of pavements has been a continuing effort by the Iowa Depart-

ment of Transportation since 1969.

This report details results of tests of asphaitic concrete pavements on the
primary and interstate road systems. Both sprinkle treated and non-sprinkie
treated pavements placed between 1975 - 1985 are included. A total of 1785

miles representing 216 separate paving projects were examined.

The effect of fog sealing sprinkle treated pavements was studied by testing

friction levels before and after the application of the fog seals.

Conclusions of the report are:

1. Current aggregate selection criteria for a.c. pavement surface courses

provides adequate friction levels through 10 years and should remain ef-

fective through a 15 year design life.

2. Sprinkle treatment of pavements has, for the most part, provided macrotex-

ture in the pavement surface as evidenced by smooth tire testing.

3. Fog sealing sprinkle treated pavements does not significantly aiter the

friction properties.
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INTRODUCTION:

The Iowa Department of Transportation has recognized the importance of pave-
ment frictional properties for over twenty years when, in 1965, funds were
first appropriated for the construction of a friction testing system. Subse-

quent to 1965 several other friction testing systems have been purchased.

Routine testing began in 1969 and has continued to the present. Testing pri-
orities are established based upon traffic volumes and frictional histories of
the pavements. A very detailed review of pavements is made by the Pavement
Friction Review Committee which was formed in 1972. The operation of this

Committee is explained in detail in Policy 600.01 (Appendix A).

Several pavement design changes have been made for the purpose of providing
better and longer lasting frictional properties for both p.c. concrete and
a.c. concrete. Transverse texturing of p.c. concrete is now routine. The
friction level of a.c. pavements has been improved by more careful aggregate
selection in surface courses and through the use of sprinkle treatments on

higher volume roads.

Several reports (1, 2, 3, 4, & 5) have been written regarding the evaluation

and performance of a.c. pavements in regard to frictional properties.

PURPOSE AND SCOPE:

The purpose of this report is to provide current information regarding the
frictional performance of a.c. pavements on the primary and interstate sys-
tems. The data presented will be that which has been accumulated from 1975

through 1985, Specific sources of the data are detailed in Appendix B.
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The report will deal with pavements both with and without sprinkle treatments.
There are some projects represented that contain recycled asphalt and no at-
tempt to evaluate recycled pavement versus all virgin pavement has been made.

Such an evaluation will be made in a later report.

NON-SPRINKLE TREATED PAVEMENTS:

The Iowa Department of Transportation began a classification system in 1975
designed to rate coarse aggregates as to their frictional characteristics.
Aggregates have been classified into five functional types with a Type 1 pro-
viding the highest friction Tevel. A complete description of the classifica~
tion system can be found in the 0ffice of Materials Instructional Memorandum
T-203. Appendix C provides detailed information of the complete classifica-

tion system.

Figures 1-5 represent the friction levels over time at various levels of traf-
fic. There are 104 projects and 692 miles of pavement represented. Various
mix sizes and types are included with the Type B mixes used for the Tower
traffic roads and Type A used for the higher traffic volumes. Appendix D

itemizes the current design criteria for mix types currently used.

As expected, there is a graduail loss of friction over time as the pavement
polishes with traffic wear. In general the loss is quite limited and shows an
acceptable Tevel of friction through the 10 year period examined. All testing

was conducted in accordance with ASTM-E274 using ASTM E 501 ribbed tires.
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SPRINKLE TREATED PAVEMENTS:
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Sprinkle treatment consists of rolling pretreated, asphalt coated coarse ag-

gregate into the surface course during the compaction process. Standard ag-

gregate such as crushed gravel or crushed stone is applied at the rate of 7.5

1bs/sq. yd. When lightweight aggregate is used, it is applied at the rate of

5 Tbs/sq. yd.

Iowa began using sprinkle treatment in 1977 and has placed the following mile-

ages through 1985:

YEAR
1977
1978

1979

1980
1981
1982
1983
1984
1985

MILEAGE

46
136
90
28
116
206
220
263
225

Figure 6 representing 112 projects and 1093 miles, shows frictional levels at

various ages for sprinkle treated pavements when tested with a ribbed tire.

AT1 pavements receiving sprinkle treatment have traffic volumes exceeding 1000
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V.P.D. As was the case on regular (non-sprinkle treated) pavements, there is

a gradual, but acceptable, Toss of friction over time.
The purpose of providing sprinkle treatments is to increase pavement macrotex-
ture, reduce vehicle tire spray during wet weather, and reduce headlight glare

from wet pavements during nighttime or wet surface driving perijods.

lowa Highway Research Board Project HR-199

In 1978, an experimental project to evaluate sprinkle treatments was con-
structed on old US 30 in Story County. Details of this project were reported
by Shelquist® and will not be covered here. Briefly, the project assessed
various sprinkle aggregate types embedded in three different asphalt mixes

(1/2", 3/8", and sand-asphalt).

Figures 7 and 8 reflect the friction Tevels on this project for the 1/2" and
3/8" mixes respectively. Tests were conducted using both ASTM E 501 ribbed
tire and ASTM E 524 smooth tires. The friction levels of sprinkle treated
pavements were considerably greater than control (non-sprinkled) pavement when
tested with the smooth tire. This is logical since the pavement, rather than

the tire, provides drainage channels for water duking this test.

FOG SEALS:

There is some concern that sprinkle treated pavement surfaces tend to "dry
out" thereby necessitating a fog seal within a few years after construction.
There is a question as to whether or not such fog sealing would significantly

reduce the friction level of these pavements.
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Figure S

FRICTION DATA FOR SPRINKLE TREATMENT SURFACES
BEFORE AND AFTER FOG SEAL
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Figure 9 represents the friction levels of eleven projects that had received
sprinkle treatments and subsequently were fog sealed. A1l testing of fog
sealed pavements was done at least one year after the sealing was done. While
there is some lessening of friction numbers {from 45 to 42) such a reduction

is not meaningful,

ADDITIONAL STUDIES:

In some instances, when Type 2 or Type 3 coarse aggregate were used in asphalt
surface courses, sprinkle treatment was not required. An effort was made to
evaluate these pavements and compare them to sprinkle treated pavements. Ta-

bles 1-4 reflect friction levels on these pavements with and without sprinkle

treatments.
TABLE 1
Type 3 Friction Quality
Gravel Sprinkle Aggregate Friction Test Results
Const. Eastbound Westbound
Road # Year MP MP Location County Agg Source  Smooth Ribbed  Smooth Ribbed
us 30 1978 82.85 92.91 Carroll to Carroll D.M. River * 34 30 36
Greene Co. Boone
Us 59 1979 96.00 101.49 South of Crawford BD.M. River Northbound Southbound
US 30 Jet- Boone 26 32 26 31
Uys 18 1982 65.51 77.66 0'Brien Co. Clay Hallett Eastbound Westbound
Line to 37 47 34 41
Spencer

*Testing with smooth tire not done because of equipment breakdown.
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TABLE 2

Type 3 Friction Quality
Gravel Coarse Aggregate With No Sprinkle Treatment

Const. Northbound Southbound

Road # Year MP MP Location County Agg Source  Smooth Ribbed  Smooth Ribbed

IA 4 1978 117.89 126.70 US 18 to Palo Alto Local Gravel 45 53 44 53
Emmet County

Us 59 1974 146,02 152.26 Ida Co.Line Cherckee Llocal Gravel 44 56 38 55
near IA 31

IA 175 1981 0.00 5.75 Missouri R. Monona Local Gravel Fastbound Westbound
to I-29 30 46 30 48

IA 39 1978 0.71  4.30 US 59 north Crawford Local Gravel Northbound Southbound

‘ 4 miles 26 44 26 40

TABLE 3

Type 2 Friction Quality
Quartzite Sprinkle Aggregate Friction Test Results

Const. Eastbound Westbound
Road # Year Mp MP Location County Agg Source  Smooth Ribbed  Smooth Ribbed
Us 30 1982 57.00 65.00 East of Crawford LG Everist 30 38 31 39
Denison Dell Rapids, SD
Us 30 1983 0.00 9.22 Missouri R. Harrison LG Everist 37 38 38 38
to Missouri Dell Rapids, SD

Valley
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TABLE 4

Type 2 Friction Quality
Quartzite Coarse Aggregate With No Sprinkle Treatment

Const, Northbound Southbound
Road # VYear MP MP Location County Agg Source  Smooth Ribbed  Smooth Ribbed
Us 59 1985 South Jct. Crawford 20% 5/8" 16 29 20 31
30 to IA 39 Dell Rapids, SD
Us 75 1985 119.40 126.79 Jct. 60 to Plymouth LG Everist 19 43 18 42
near Maurice Dell Rapids, SP
*TA 60 1974 8.73 14.37 Plymouth Co. Sioux 3/8" mix 37 37 34 35
Line to Alton Dell Rapids, SD

*Covered With Seal Coat August 1986

Comparison of these pavements is difficult since they are of different ages,
traffic volumes, mix designs, etc. Even though definite conclusions cannot be
drawn, the benefits of guartzite (Type 2) sprinkle treatment are apparent and

much less noticeable on the gravel (Type 3) aggregate.

CURRENT AGGREGATE SELECTION
CRITERIA

Current aggregate selection criteria for a.c. pavements is as follows:

Interstate System

Sprinkie treatment aggregate of Type 2 or better is required. A Type 4 aggre-

gate is specified for coarse aggregate in the surface course.
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Primary System

Over 5000 VPD - A Type 3 or better sprinkle aggregate is specified. The

coarse aggregate for the surface course is type 4D or better,

2000 - 5000 VPD - A Type 4 or better sprinkie aggregate is specified.
Type 5 or better is allowed for the coarse aggregate in the surface
course. For areas where better aggregates are readily available, Type 4

is specified.

1500 - 2000 VPD - Type 4D or better is acceptable without sprinkle treat-
ment. If Type 5 is the only readily available aggregate, sprinkle treat-

ment is specified.

Less than 1500 VPD - No requirements for aggregates are specified unless
there are alignment problems that may make sprinkie treatment a worthwhile

safety consideration.

CONCLUSIONS

Based upon the data collected to date the following conclusions are appropri-

Current aggregate selection criteria for a.c. pavement surface courses
provides adequate friction levels through 10 years and should remain ef-

fective through a 15 year design 1ife.
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Sprinkle treatment of pavements has, for the most part, provided macrotex-

ture in the pavement surface as evidenced by smooth tire testing.

Fog sealing sprinkle treated pavements does not significantly alter the

friction properties,



Page 20

BIBI. IOGRAPHY

1. "Development of the Aggregate Classification System for Asphaltic Concrete
Pavements", B, H. Ortgies (Approx. 1978), Iowa Department of Transporta-

tion.

2. "A Review of the Frictional Classification of Iowa Aggregates", B.C.

Brown, 1981, Iowa Department of Transportation.

3. "Sprinkle Treatment of Asphalt Surfaces", R. A, Shelquist, 1984, Iowa De-

partment of Transportation.

&, "A Study of the Frictional Properties of New Asphaltic Concrete Pavements

in Iowa", B. C. Brown, 1978, Iowa Department of Transportation.

5. "“Skid Resistance of the Secondary Road System in Iowa", B. C. Brown, 1877,

Towa Department of Transportation.



APPENDICES



FoRM 103050

778

Page 21 Appendix A

towa Department -of Transportation

POLICIES AND PROCEDURES MANUAL

SUBJECT POLICY NO.
Pavement Friction Evaluation Program 600.61
HESPENSTBLE DIVIS IONIET, OFF ICE(S) RELATED POLICIES & PRCCEDURES

Highway Division, Deputy Direciqr-Operations

EFFECTIVE / REVISIGN DATE A PPROVA LIS, N .
11-20-72 / 10-25-85 iﬁ(/?xmm . -

i

it
.

Affecied Division(s), Office(s): Highway Division--Offices of Materials, Maintenance, and
Construction, and the district offices; Rureau of Transportation Safety.

Policy Statement and Purpose: [t is the policy of the Highway Division to establish a program
for conducting friction tests on the interstate and primary road systems, isolate sites with low
friction wet weather characteristics, evaluate pavement materials, test construction
processes, and determine the effectiveness of maintenance practices designated to increase
the frictional coefficient of the pavement surface.

The purpose of this policy is to establish criteria to be used in the evaluation of the frictional
characteristics of pavernent surfaces and to take action to mitigate low frictional coefficient
areds.

Authority: This policy is established by the authority of the Director of the Highway Division.
Definitions:

A. The Pavement Friction Review Committee is an advisory body to the Deputy Director-
Operations of the Highway Division and is responsible for uniform assessments of
frictional data on a statewide basis and for resultant recommendations of remedial action.

The Committee shall be composed of representatives from the Offices of Maintenance,
Materials and Construction, and the Bureau of Transporiation Safety. The Committee
shall establish its internal operating procedures and designate a chairperson. The
representative from the Office of Maintenance shall serve as secretary.

B. Form 840002 - "Request for Field Review of Pavermnents"

Other data - Data such as but not limited to various tabulations, correspondence, drawings
and photographs.

Summary of Responsibilities:

A. The Office of Materials shall be responsible for the establishment of testing priorities, the
performance of tests, and test data compilation.

B. The Bureau of Transportation Safety shall be responsible for the preparation of Forms
8400d02 Gréid the furnishing of supplemental data such as traffic volume and wet weather
accident data.

C. The Office of Maintenance shall be responsible for the authorizing and ordering of interim
warning signs, the preparation and distribution of the minutes of meetings, and the
maintenance of friction review files,

D. The District Offices shall be responsible for the performance of field reviews, the

submission of corrective action recommendations, and the implementation of corrective
action as directed.

loft
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Policy Mo, 600.01

E. The Pavement Friction Review Committee shall be responsible for the:
. Review of data for pavement sections with the following friction number averages:
-Greater than 37 with individual numbers below 30
-Equal to or less than 37
2. Review of district office recommendations.

3. Submission of recommendations for improvement action to the Deputy Director-
Operations.

F. The Deputy Director-Operations of the Highway Division shall be responsible for the
review of the recommendations submitted by the Pavement Friction Review Committee
and for authorizing or recommending improvement actions to be taken,

VI. Procedures:
A, Field Testing F’rogm;n

l. The Office of Materials shall establish a priority listing of pavement sections to be
tested. This listing shall consider traffic volumes, time since last friction tests were
performed, and friction values obtained in previous tests.

2. The Office of Materials shall conduct the tests and be responsible for the Gcc{}mcy of
the test data. Tests shall normally be conducted ot the rate of two per mile in each
direction, with a total of not jess than five tests in each direction on each pavement
section,

B, Test Data Evaluation

. The Office of Materials shall provide the computer-printed test reports to the Bureau
of Transportation Safety.

2. The Bureau of Transporiation Safety shall prepare Form 840002 and other data for
pavement sections as required by the following guidelines:

Friction Number Average
{both directions of travel): Action Required:

Greater than 37 and no individual No Form 840007 required
number below 30

Greater than 37 with individual Prepare Form 840002 and other data
numbers below 30

Equal to or less than 37 Prenare Form 840002 and other data

3. Traffic volume and wet weather cccident data shall be provided on Form 840002 by
the Bureau of Transportation Safety.

4, The Bureau of Transportation Safety shall forward the computer-printed test reports,
Forms 840002 and other data to the Office of Maintenance.

5. The Office of Mainterance shall process the test reports, Forms 840002 and other
data in accord with the following quidelines:

Friction Number Average
{both directions of travel): Action Required:

Greater than 37 and no individual No action required
number below 30

20f 4
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Page 23 Policy No. 600,01
Greater than 37 with individual To committee; does not go to district
numbers below 30 ‘ for initial review
Numbers 33 through 37 and no To committee; does not go to district
individua! number below 30 for initial review
Numbers 33 through 37 with To district for initial review
individual numbers below 30
Numbers 20 through 32 To district for initial review
Any section 19 or less Order "Slippery When Wet" signs and

instruct district on placement. Ser 4
Form 840002, test report and other
data to district for initial review.

C. Field Review

L.

3.

The district office shall conduct a field review of all pavements requested. The
geometry of the pavement and the types of traffic maneuvers at locations with less

than desirable friction numbers shall be considered in making improvement
recommendations.

The district office shall make recommendations concerning improvement action on
Forms 840002 and return them to the Office of Maintenance.

Signs at locations other than those autherized by the Office of Maintenance may be
requested by the district office.

D. Improvement Action

I

The Office of Maintenance shall assemble Forms 840002 and other data for review by
the committee.

The committee shall review Forms 840002 and other data and recommend action.

The committee shall review all field recommendations and either concur with the

district's recommendations or, if the committee does not concur, provide an alternate
recommended action.

Following committee action, the secretary shall forward Forms 840002 and other data
to the Deputy Director-Operations for review.

The secretary shail return to the districts those Forms 840002 for which improvement
action is authorized or recommended by the Deputy Director-Operations.

The district office shall take the improvement action if it is within the capability of
the district forces. Upon completion of the action, Form 840002 shcll be returned to
the Office of Maintenance showing the date the action was completed.

If surface restoration or resurfacing is the recommended action, the highway section
involved shall be considered for programming during surface restoration or bituminous
surfacing program development. District engineers shall consider these sections when
preparing recommendations for projects, and staff engineers shall consider these
sections as they evaluate the districts' recommendations and prepare the statewide
resurfacing and surface restoration programs.

'‘Slippery When Wet' signs should be removed after any contract surface restoration

work. For work such as seal coating or slurry seals, the signs may be removed by the
district office if visual inspection or friction testing indicates correction of the

Jof &
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Policy No. 600.0! 9 Appendix A

problem. The district should document when the signs are removed and notify the
Office of Maintenance. Should there be any question about the effectiveness of the

improv%men‘r action, the signs should remain in place until the pavement section is
retested.

The Office of Maintenance shall trensmit copies of completed Forms 840002 to the
Bureau of Transportation Safety and the Office of Materials.

Lofh
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APPENDIX A

PAVEMENT FRICTION EVALUATION PROGRAM
TESTING 10NVA |

FRICTIUN TRAILER
TESTS

WA AL

A

g DESIGN SAFETY SECTION
FRICTION TEST l
REPDHT ) DISTRICTS
Higronary

0T RS,

EVALUATION

TEST GATA =

EVALUATION

DESIGH GallTh SECTION
1
1
THAFSG EPCEDS - Pr——

T s BEQUEST FOR FIELD \™ FigLn REVIEW
REVIEW L

L ISTIag g
TARFFIG vl § et
BESHGH LAETT ¢ abe ¥rhey

¥

{

1

().

v EAIY AT Ty

i “
i
[ETRIR YA

i
e

PAVEMENT FRICTION | ol DEPUTY OF
REVIEW COMPMITTEE OPERATIONS

CORRECTIVE ACTION

e

CORRECTIVE ACTICN _b_

DTy g

ALTEANATIVES FUNDING
CORNECT BRAGARE RIS T AN T G ORGP
PAVERSHT i " T3 naan

P AT A

HEATEE PYANS
ABRSGT EOAT
[
AL A e
“wharCnat
Shah g 4
nEOT AL



Appendix B
FRICTION TESTS ON A.C.C. PAVEMENTS
WITH SPRINKLE TREATMENT

PROJECT BLSTRICT COUNTY DATE BECINING ENDING DATE ERICTION COUNT
M3, NUMBER MUMEER BUILT MILE POST MILE FPOSTy TESTED HUMRBER coRe 1

FN-8%9-2(2)-~-2¢-08 H 2 i979 i.99 6,87 [
FR—47=3 (412=26~77 4 g § 785 7.67 24.69 D
F=44=3{3)~~20-23 i 25 1989 0.96 1,02 1985 52 D
FR-30-3(1{3)-=20-37 i 37 1933 1{7.14 145.03Z : 4 D
ME—§ 445~—57~3E i 38 $979 $13.56 123,36 1983 44 4]
Fre20-4{29)--21-40 i 49 1984 4,25 §7.25 1985 47 C
EALF-45~4{42) ~~2K~a2 i 42 783 §32.43 148.5¢ 1985 44 c
FH=45-4{2F)»~21~50 i e 1978 ?8.38 3,20 1983 48 [
FR~143~2(5)—-26-59 i 56 1982 29.43 46,17 {983 48 E
I-1G-80-5(347{78-—04-50 H 50 1984 i74.40 i83.74 {985 38 £
FM-33-3(35)-~-21-42 i 42 {984 746.32 82.77 ‘ D
F=34-2024)-=20-49 . 4 49 1983 Z5.50 5X.E0 $984 42 c
HE-131% i 77 TV 29,20 ?3.66 1984 33 C
FuFG=i5=a (22)==20~77 { 7 §979 .83 6.98 1984 47 D
Elmd B g (2932677 1 77 1991 ©.93 ¢.92 1984 45 I
FN-F—4{{4)~—{2~21 i 77 1993 96,39 2{.54 i985 z £
RFE~{44-3({»—--35-84 i Bé 1977 30.45 34.45 i 783 54 C
FR—34-46(42)~-20~B% i j2F3 $994 204.40 209.85 1985 432 o
ME~§ 467 ~—4P~D1 i 24 $93¢ 124,00 137,60 1984 3& £
FH-9—-9{{8)——21-83 2 3 {979 299.16 295,39 i984 4% c
P97} ——20-03 2 3 1985 27924 289.16& 1984 49 o
FN-$E-4{38~=2{~07 2 7 1982 428,27 i53.33 i984 42 c
FN=2§B=T(37}~~24-07 2 7 1982 . 194.33 i97.49 1985 49 E
IXm20=S (3T ——3F-57 2 ki {984 23T.43 254,79 {984 39 D
FN-3-4(24)~-2¢-09 2 ? i979 - 232.59 228.44 49283 40 D
MF—2483——459-D2 2 9 782 2i5.48 219.87 £983 44 D
F—63—-7(R20)—~—20-09 2 9 19483 79 .41 232.38 1984 47 E
MP-218-2(304)~=74-09 2 ? 984 205,93 204 .84 1985 43 D
FR-218-8(44)y=-24-0% el 9 {984 2846.61 218.46 {983 48 D
FH—20=S{28)mmZi~12 2 iz 1983 G259 214,024 t PHS 53 D
FN-3—~F~{37)~-2{~12 2 i2 1983 244,27 2{5.88 1285 46 o
FHwG=5(38)——2-42 2 127 {985 i93.84 202,77 ) D
FH~i8-5{27)——21—-§7 2 §7 1977 174,32 81,49 $98% 34 E
FN-48-8(58)-—21-17 2 i7 1977 198.78 203.7 {984 24 3
FN~45-8({7)—2¢~17 2 £7 1978 {79.59 194,70 § 9958 48 £
FR—18-7(34 2 19 §983 224,895 {984 50 o
Fof BT {33 hed 19 1984 238,08 3 985 54 p
FN-18-1 (3T 2 i 9 i9as 2ATI2.I3S 3 o
FR=3-B{{{)~-02G-22 2 22 §982 248,44 YT .84 ‘44 jid
FN-9-4{31)32i-32 2 32 i9B4 2.87 57.59 . : 1985 a1 ]
FR-3~7{§{4r—=36-33 2 33 {979 2HE, 20 2468 .44 $ 983 48 o
FR-3-7(20)-26~33 et 33 1984 244 .42 254,79 £ 985 48 o
FN=-18-4{i4)——21-34 ] 34 1979 $93.832 205.3¢ 48 D
FR-218-9{33)—~2G~34 s 34 1989 222414 239,44 50 I
FH—63-7(5)-=21-35 2 35 i 1978 185.3% §67.35 $983 3é i
FR—AS-7{7)~—21-33 2 i3 FRaad 149,37 179.59 1984 42 D
Fi=18~4{1§)~—2{-41 z 4% 198 441,368 17277 §984 29 o
EACF-3-3{22)2{~44 bed 44 ioB4 .48 128,70 1985 52 ]
FM-3-3{23521-4& 2 P §934 §.351 142,30 5985 38 ir
FH-{49-R(243——241-55 2 55 iea2 i94.45 214,85 $9835 x| 4]
FHw4S~? (532§ -98 2 28 1978 203,77 221.29 1995 44 I
HPF—2481—=59-9% z P9 1982 165,78 i7Te, 00 + 983 44 o
FR-24-1{5)~=25-149 2 1% 1985 P.ie 8.4%9 D
F=20-3{34)~~26~43 3 i% i 981 24,00 G20 {983 39 s}

1. Count Code is traffic ADT
C = 1000~-1999 ADT
D 2000-4999 ADT
B 5000+ ADYT
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FRICTION TESTS ON A.C.C. PAVEMENTS Appendix B

WITH SPRINKLE TREATMENT

FROJECT DISTRICT COUNTY DATE EEGINING EMDING DATE FRICTION COUNT

NO. NUMEER NUMBER RUXLT MILE FOST MILE POET TESTED NUMEBER COBE
MP-2891-69-14 3 14 1978 82.85 P2.%4 1984 35 E
F-48-2{39}~-20-21 3 21 ' i982 65,59 77.646 983 48 D
FN-7i-B{i@)——2{-21 3 214 1984 207.92 21723 198> AG E
MP—-3936-467-24 3 24 1979 96,00 191.4% 1984 24 C
FR-30-2(42)—-2L-24 3 24 1982 54.04 48.88 1983 43 P
Fi-30-2(58)—-21~24 3 24 1984 37.96 5297 1985 43 D
FR-30-1 (3B)—-26~43 3 43 1983 $.00 P.22 1984 a4 3l
FH-18-3(34)-21-74 3 74 ’ 1979 £06.75 i19.6% 1985 34 D
FR-60-1(2)-26~-T5 3 It 1984 .06 B.73 i¥BY 45 2]
Feb0-2(7)20~84 3 84 . 1982 16.34 J31.08 1985 4% D
IR-BO-3(P1)B8~-{2~01 4 4 L o982 25.58 ?Y.50 {985 a5 [3
FN-148-2{10)—-—21-02 4 2 1983 29.07 B0.49 1984 42 D
FR-34~3({7)~—2G-02 4 2 - 4983 S2.1¢ &3.70 984 44 C
FR-TI-3(26)——26—15 4 i85 1981 42.50 59.40 59 D
F~34-f{4%)——20-45 4 65 1983 i7.80 35.56 1904 44 D
EACH-34—-1(49)——2K-45 4 &5 1983 19.87 35.648 44 D
FR-F{-2(i7)~-26-6% 4 &9 1984 30,93 45,73 1983 48 c
FR-F4-2(E2) 2647 4 &9 1984 48.48 5¢.44 984 44 D
EACH-34-24(24)—-2K-569 4 &9 1983 35.48 52,91 - 1984 44 D
MP-4531~49-D4 4 78 1977 39.32 49 .34 1983 54 c
I-IR-35-2¢{{57)33-14-20 5 20 1979 23.45 43.60 o 47 D
FR=&3~4 (24 ) —~26-24 5 Z6 1989 i7.490 31.2¢ i}
IR-35-1 (445069227 = 27 1983 0.80 I3.i8 B
FN-2-5(i3)-—21-27 3 27 1985 ?.79 23.90 3 D
FR—41-2(29——26-29 = 29 1984 44,04 50,72 {985 44 E
F-34-92{3Z47——20-44 5 44 1981 238,61 243.94 1985 24 E
Fo248-2{47r——20-44 5 44 1984 38.45 48,38 1985 46 D
FN-248-2(28)~-21~44 ) 44 1984. 48 .35 57.9%9 1985 44 i
FN-143-24(5}——21-30 5 50 1983 28.45 40.3¢ 1983 48 E
Fi—-{~-20{4)~~21-51 = 51 1977 P70 23.73 1984 o8 o
FH-34-8¢11)——21-51 5 51 1979 194,90 222,86 §784 53 jal
F-34-00183 2431 3 =31 1984 202.48 242,74 1984 33 o
FH-1-3{({)-—241-54 3 54 1979 37,08 L4355 §9B85 44 C
FR=-VE-1{63—26-34 it 54 1989 D.33 12.9% 1985 48 G
F-&3-3{30)—-20-54 3 54 182 AL L &0 4§ .20 1983 48 D
FRN-41-1(34)—-21i-54 5 54 {581 27,45 30,460 1983 A E
FR-4i-1 {33291 -52 3 54 1904 3.87 ?.90 i85 31 £
FH-4i-4{3B)--21-54 5 34 {2g2 - 2.49 3.87 17284 37 £
FR—-61-3(24)--2G~58 5 58 i?84 39.72 &7 .51 1983 44 D
FR-34-6(27 12159 3 50 . 1984 i4d4.14 134,44 1985 A4 D
FN-34-4(3{)—-21-539 = 59 1785 i32.47 135,012 D
FR-44-2{415-~2(-59 5 59 1eas P.FF 23,90 il
FR-483-4 (212642 ) &2 1983 A4.10 FT.00 784 4 o
FMN-~-93-7{293~~24~42 , 3 52 1985 174.37 179.97 ) I
FH—-{43~-3{8)--2{-53 5 &3 1982 AZ. 70 44,43 1983 48 E
FHN-3-3(71--21-63 3 &3 1983 86,33 71.020 1984 EE ol
FN-3-3{8)~-21-63 5 43 1783 V2,85 75.38 1584 4G D
Fp-5-3(2)=~21-43 2 &3 P984 #D.10 50,40 1983 44 D
FR-14-3(23)-—2G-43 el &3 1985 {5Q.75 157.95 o
EALF-34-4(28)--2K-48 5 48 1983 {58,909 147,48 1984 A2 D
EACF-34-5{39) —-2K~48 5 &5 1983 179,73 §934 46 D
FH=TFQ=4 (7)—=21-70 5 Rk 1983 19,43 o
FR~-34-7{28) 2420 = 20 1982 194,148 1984 44 n
FRN~-5-4{§4)-—21-91 5 74 igEn BE.10 1984 34 E

1. Count Code is traffic ADT
C 1000-199% ADT
D 2000-49992 ADT
E = 5000+ ADT
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Appendix B
PRICTION TESTS ON A.C.C. PAVEMENTS '
WITH SPRINKLE TREATMENT

FROJECT DISTRICT COUNTY DATE BECINING ENDING DATE FRICTION COUNT
NE L NUMRBER NUMBER EUTILTY MILE POST MILE FOSY TESTED NUMEER copEl
FN=-E5-3(14y=—24{-94 5 G4 i9es 54,97 3B.74 D
Fi-Bmd{{ @) mm3| =29 3 71 1985 D
F-92-9(38)~~36~92 5 P2 1784 234.8% 2IF.TE f9a5 42 E
FR-218-345)——24{-92 5 92 1984 57.09 &7.28 D
FN-65-1(11)—-21-93 5 73 1984 Q.08 1289 c
FN-14-4{{46)~—24-93 5 ?3 ' 1984 i.24 F.IY 19835 53 C
FR~&5-4 ({12)~-2G-93 =1 ?3 1985 12.89 22.43 D
FH-218-46(20)——21-0& & [ i97? i48.60 6440 19685 42 c
HES-4150-2{2)——2H-04 & & $984 8.28 @.29 {985 44 E
F-20-7¢10)——20-10 - 19 977 4,00 12,40 1985 41 0
FN~-38~2(11{)--2i-16 & 16 1977 25.04 34,06 D
FR~&61-&117)-~246~33 & 23 1981 142.95 157.89 1945 38 E
FN-20-8{{7)~~2i-28 & 28 1978 283.16 294,16 19858 43 o
F-$3-2(21)~-21-28 & 28 1781 44,609 Ag .50 1984 48 E
BRE-F-13-2(22)--2F-28 & 28 i983 A3.40 A4 L BG 1984 48 E
FH-13-2¢413)—-20-28 & 28 1983 48.50 53.70 1984 o8 I
FR-131-1(3)——24-48 5 48 1983 583.09 B4.70 1984 44 D
FR-{51~1{3)——2G-48 & 48 1983 48.20 81,79 D
FN—=&1-7(25)~-21-49 & 47 1982 i59.38 74,71 1983 45 E
Fwf B (22 ) wwf-52 & 32 1982 841 107.30 1585 8 i
FR=§ =3 (27) w2652 & 52 1983 28.20 78.53 1984 34 D
Fed 34 04(35)--20-533 & 53 1982 24.80 50.10 1983 37 E
FN—{36-§(§8) w2137 & 57 1977 4.50 i7.26 1984 38 b
FHN-30-7(54)~~-21-57 & 27 1979 An3.3EG 258.489 1984 38 b
Fed 71 {54)-—20-92 & B2 1783 22.45 24,42 iPe3 42 D
FN-{-4{23)-21-92 & 72 {783 65,98 7i.20 ]

i. Count Code is traffic ADT
C 1000-1999 ADT
D = 2000-4999 ADT
E = 5000+ ADT
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FRICTION ‘TESTS ON A.C.C. PAVEMENTS Appendix B

EROIECT COUNTY SATE LENGTH aGG. AGL. FRIC. COUMT YE&RS FRICTION
HG . NUMEER BUILY HILES 51Ze Cane 1 CODE 2 TEST 3, NUMBER COMRENT
{ 1977 19,4 9.500 4 C 1 42
FHNZ5-34&) 1 97T {0.a 6,500 4 C 4 52
FHITZ06 i 1977 iQ.4 9.590 4 C 8 33
FR=-1(10) 4 1973 5.7 5.375 7 D 5 50 IYFE 5 AGEREGATE
FNS-1 (18} 4 1973 6.7 0.37% 7 I g 3% TYPE § AGGREGATE
HFS3733~59 4 §977 5.9 6,373 I3 D § 57 TYFE 4 AGLREGATE
MESTIZ~49 4 $977 5.4 8375 & D % 52 TYPE 4 AGGREGATE
MESTIZ-69 4 $977 5.0 8.375 & 23 g 58 TYPE 4 ACGREGATE
FH-{@1=-1(412} & 1979 14,72 Q.30 4 ™ ! 44
FHN—-101~1¢(12) & 1979 4.2 9.596 4 [ 4 48
FM=§0i~1(42) & 1979 4.2 9.560 2 c & a4
FHIPE-1(1) & 976 2.7 9.500 4 & § 58
FRNE9E—1 (1) & 1976 q.7 9.3500 4 A b3 49
FRiPg-~1 (1) & 1974 2.7 8.580 4 & @ 58
FHIE-6(39) & 1976 3.4 9.500 4 D 4 A%
FNZe-6(39) 4 1974 3.0 0.5060 4 D 7 jedsy
FHNIO-4{30) ) 1974 3.0 9.5606 a b a 46
Pe279-0(2) 5 1278 2.4 9.590 4 G 5 55
Fe279-8(2) & 19794 2.4 8.3500 4 ™ b 47
RF34-&132) -4 1974 i9.0 - B.5¢0 4 £ 4 40
RE39-4(32) & {9TS 10,9 Q.560 4 E 6 34
RF30-4(32) & i974 ig.9 9.560 4 E g 35
BF30-&{32) & {976 16.9 9.560 4 E 4 2%
TRFS-206-0- (1) & 1977 §2.1 0.560 4 c i a4 -g
TRFS~280-0-(1} 4 1977 - 124 8.500 4 c 3 42 £
F—{75-9(4) 7 1978 4.0 9.500 4 [ { 56 @
Fei75-908) 7 1978 4.0 0.50¢ 4 [ 4 &  SEAL COAT ©
F=175-9(4) 7 1978 4,0 9.500 4 c 5 47
FN-58-1 (14D 7 $979 1.6 9.500 4 D { 52 N
FHN-58-1 (442 7 1979 1.4 0.500 4 D 4 LE W
RE144—2(21 8 1974 4.9 0.560 4 ™ 4 a7
RE144-2(2) 3 $974 4.9 9.500 4 c T 44
HP 224549 9 1974 3.8 9.500 4 £ 4 49
ME2245-4% P 1974 3.8 ¢.596 4 E 7 42
MF2245~69 @ §974 3.8 9.500 3 o8 El 46
FH-187-1 (&) i@ $978 ig.2 9.500 4 B i 5%
FN=§{87-4 (&) i@ 1978 9.2 ¢.500 4 % & 47
AR 5e-5(51) P9 {574 R I | 9.5006 4 0 4 46
RFI{FO-5{i47 i@ 1974 i1.3 0.500 4 D 7 33
RF150-5({i? iQ {978 1.3 a.5e0 4 D g 34
REZ3&~1 (§) 19 1974 2.6 @.508 4 B 4 44
MEE744 i3 1976 ii.6 4,373 4 o) 4 54
MF3744 13 1974 1.9 G.375 Y D 7 42
MP3391 14 oEre 0.4 0.375 4 D i 44
MF3EP 14 1978 0.4 037y E o 4 Y
HEZEY4 i4 1578 18,4 4.375 3 I3 4 36
FNE3-7-(8) i 1975 .4 G.3566 4 . C g 48
FNE3-2~(8) 15 1975 7.4 9.599 4 C i 589
ENG3-2-(8) 15 1975 9.4 9.506 4 C 7 45
FRN-Z8-2-(1%) ) . 457% 3.5 @.506 4 I i 50
FR-Z8-2-(45) P& 1979 6.3 4 n i a7
FH=-38-2-015) i6 1979 5.5 4 il i3 51
FNI8-2(1 47 i7 (¢77 7.3 4 o 2 5%
FHES-BI1T) i7 1977 7.8 4 o 2 a7

1. Aggregate friction code is friction type. 2. Count Code is traffic ADT. 3. Years test is number

Code 2-5 = friction type 2-5 2 = 0—499 ADT of years from
Code 6 = 80% type 4 & 20% type 3 B 500~999 ADT construction to
Code 7 = 80% type 5 & 20% type 3 ¢ = 1000-199% ADT testing date.

D = 2000-4999 ADT

E = 5000+ ADT




FRICTION TESTS ON A.C.C. PAVEMENTS Appendix B

FROJECT COUNTY DATE LENGTH AGGE.  AGE. FRIC.  COUNT YEARS FRICTION
NO. NUMEER BUILT HILES SIIE cope 1 COpE 2 TEST 3 NUMBER COMMENT
MFZ3i5 44 1277 4.2 G.375 5 D 8 47
Fi75-7(12) 42 1977 7.7 ¢.500 4 K 4 47
Fi75-7012) 42 1977 7.7 6.5600 4 B 5 50
MP{295 4z 1977 7.9 @.375 4 C 2 52
HP4295 4z 1977 7.0 6.373 4 C é 49
FN-26-2(13) 47 1§79 3.9 0.500 4 T 4 44
FN-20-2- (i3} 47 1879 3.9 6.500 4 7 q 49
FNG62-1 (4) 4% 1975 1.4 G.378 3 B i 47
FHG2-104) 4% 1975 1.4 6.375 3 E 2 48
FM225-5{4} 5 1975 4.8 0.500 =3 c 1 44
FN2R5-~1 (1) 50 1975 4.8 ©.500 5 c 2 54
FN225~1 (1) 5¢ 1975 4.8 0.500 3 e 6 52
FN&~41E9¢ 58 1975 8.2 9.506 4 £ i 54
FN6-4(39) 56 1975 8.2 @.50% 4 € i 44
FN6m4{Z9} 59 1975 g.2 0.508 4 I é 54
TOF-117-119) 50 1978 i1.0 9.500 4 C 1 43
TEF-117~1(9) 5¢ 1978 14,0 8.500 4 C 4 54
TEF-117-1(9) 56 1978 i5.9 9.590 4 C 7 47
F22-3(3) 52 1977 3.9 9.590 4 C j 54
F22-3(3) 532 1977 3.0 9.500 4 C 4 45
FR2-3(3) 52 i§77 3.0 9.500 4 " 7 44
FN21B-4(18} 52 1977 8.4 8.590 4 » z 3i
FNZi8~4{i ) 52 1977 8.4 0.500 4 D 3 36
FN2i8—-4(18> 52 1977 2.4 D.590 4 bl 4 37
FNZiB-4({i§) 52 1977 8.4 ©.500 4 D & 24
Fi-1-4(4)y - 53 1976 3.5 0,500 4 D 4 46
FN-1~6(4) 5% 1974 3.5 0.500 4 D 7 39
Fi—1-6(4) 53 1976 .5 0,500 4 D @ 36
FN3§-3(20) 53 £975 4.4 f.300 4 » 2 45
FNZB-3 (20} 53 i975 4.4 9.500 4 C 3 56
FN3§-3(20) 5% 1975 4.4 0.500 4 C 7 50
FiN-§-6(4) 54 1974 i.0 6.500 4 D i 56
FNSZE-3(1iT7) 54 {97 i.8e Q.S5G8 4 D 2 56
FN&63-3(17} 54 1976 i.0 0.560 4 D 2 42
RFi43~i-(i®) 54 1976 10.2 Q.560 4 c § 51
RF143~1~(10) 54 i976 9.7 0560 4 C 5 48
RF§43-1—(19) 54 1974 16.2 §.556 4 c 8 43
FN-165-8{17) 55 1577 G4 §.300 4 B 2 37
FN-145-8(17) 55 1977 8.1 §.500 4 B 5 Py
FNYG3-1 (3} Sé 47T 7.& 4.500 4 ¢ i 55
FNAQE~1(3) 54 1977 7.6 5.500 4 & 5 50
HEETP32 56 i9v7 8.1 4,375 4 £ 2 49
HPET32 56 1977 &1 @.375 4 & 4 43
METTE2 5é , 1BT? .4 ©.373 4 E & 46
RF=—16-4(3) .84 1974 13,6 6,506 4 B i A%

PE6-403) A F97E 156 &.308 4 i 5 54 SEAL COAT FRIGTION &1
RFBE-{2) %4 1974 N 4.500 4 i i 4% COUNTY ROAD
PRS- (1) 57 1977 iZ.0 ©.500 4 E i 46

o 1977 13,9 ©.589 4 E £ a4
57 1977 13.0 0.508 4 E & 34
57 1977 iZ.0 . 500 4 E / z9
57 1974 5,3 6569 4 E § 44
57 §576 5.3 $.500 4 £ 3 46
2 57 1974 5.3 2500 4 E 5 38
Aggregate friction code is friction type. 2., Count Code is traffic ADT. 3. Years test is number
Code 2=5 = friction type 2-5 A = 0-49% ADT of vears from
Code 6 = 80% tvype 4 & 20% type 3 B = 500-9992 ADT construction to
Code 7 = 80% type 5 & 20% type 3 C = 1000-199% ADT testing date.
D = 2000-4999 ADT
B = 5000+ ADT

1§ abed




FROJECT
NO.
FN-25-1({7
FN-20-2(43)
FN-20-2(13)
FN-&65-5(12)

TEN-65-5¢12)

FNP?4-2(3}
FN?&-2(3)
FNP&-2(3)
FN-2B-2{9)
Fpw 282w (F)
FN25-2-(1)
FNR5~2-(%7
FNZ5-2-(1)
FiNwf—l(7F
FN-f=1<7)
HHS23-4(2)
HHE23~1 (2}
FN=156-1 (1)

SFN-i36-1 {10

HHS—-$4-3¢11)

FN-20-3(39}
FN-20~3(3®)
FN-2¢-3(30)

CFN-20-3{30}
T P—-144-9(5}

Pt 44-0-(5)
Fiw-b P2 (13D

CUFHN-49-9{4{32)

FN-~&69-2(13)
FN&9-9(§3)
FH&9—7(13)
FNET-9 ({3}
FH&9~F{13)
HPZ244

MP2244

ME2244

FHN-3-4(13)
FN-Z-4¢137
FH-3-4(13)

COUNTY
HUMBER

8o
g1
b
g5
g5
B&
Bé
B&
88
88
93
88
a8
89
8%
99
90
94
of
92
94
94 -
54
94
94
94
o5
o5
95
95
o5
75
75
28
95
%8
99
5o
99

DATE
BUILT

1974
1979
{979
978
1978
1973
1974
§975
1977
1977

1974

19276
1976
1977
1977
1975
975
§978
1978
1278
1977
i977
1977
{977
1978
{978
1978
1978
1978
1977
§977
1977
1977
1976
1976
1976
197&
1974
1974

FRICTION TESTS ON A.C.C. PAVEMENTS

LENGTH
MILES

7.9

&
@

PR

SO AL EOOS LSRRI WD

P R T N S S S

[ Y

R I I T T T e

BN AR EAREEY [EF IV IR N N I R R N S A N 6 I RN N RN s I SIS I o N o o A Y o

AGR.
SIZE

9.500
0.500
9.560
0.580
9.560
0.756
9.750
0.750
9.560
0.500
9.560
9.500
9.560
9.560
0.560
9.560
8.560
9.580
0.5606
0.500
9.560
9.5860
0.560
9.560
0.560
£.560
9,560

aGL . FRIC.

0.586¢ .

9.500
8.500
9.300
8.500
2.560
G.373
9.373
§.375
$.500
9.360
G.360

Aggregate friction code is friction type.
friction fype 2-5

Code 275
Code ©
Code 7

80% type 4 & 20% type 3
80% type 5 & 20% type 3

2.

-

CODE 1

hbbhbbhbbbbhbbbbbibbbbbbibbobbibdbibrbdbbbobbibs

COUNT
copE 2

M OOMOESOEE N OO RESEUERNEOOOONEEEEDDDO000M

YEARS
TEST. 3

\CUE—*O«NI-JWU‘IT\J-“&IGAWMWLMM“W“@U‘U!M'(ZW*"‘UIO\I"J-"UI—"J:'—‘\l

FRICTION
NUMBER

A&
4G
43
56
43
48
47
45
50
52
4%
52
54
52
53
446
52
49
45
4g
49
39
44
44
54
53
53
49
54 .
49
44
44
48
m3
48
52
59
55
zo

Count Code is traffic ADT. 3.

Mo OQx»

1l

il

I

0—-499 ADT

500-999 ADT
1900-199% ADT
2000-4999 ADT

5000+ ADT

Appendx B

COMMENT

Years test is number
of years from
constructioen to
testing date.
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FROUAECT
120 .

FNRE~-3(&)
Fh-i {107

FHNE-{ (10}
HFZTEE~69

HESTEZ-49
MPSTE3-469
FH-i0i—- (12}
FN-10i~1¢122
FN={@1=1(42)
FHiPE=1(4)}
FNYPB-1¢1)
FN49B-1(1)
FHZe-4430)
F30-6(38)
FN30-4(30)
Pe279-G{2)
F-279-8(2)
RE36-6(32)
REZO-6{32)
RF30-6(32)
RFZO-6(32)

TRFE-200-0=11}
TQE§~209—0—(1)

F-175-914)
F—i75-2(4)
Fei 78=3¢4)
FN-S8-1{18)
Fr-5B-1 (&)
RF§44-2(2)
RF144-2{(2)
MEZ245—69
MPOZ45-49
HFZ245-69
FH-1B7-1 (&)
FH-127-§ (&7
EFE50-5(84)
RF45G~5014}
RE{SO=S(£4)
RFI3&-4{1)
HFZ 744
HET744
HE3IET
HE3B91
HES894
FNB3~Z-18)
FNEZ-2-(8)
FHEI-2- (87
FN-38-2—(15)
FN-38-2-(%5)
FHy=38~2={15)
FNES=2(14)

FH&S-BL17}

1. Aggregate friction code is friction type.
friction type 2-5
80% type 4 & 20% type 3
80% type 5 & 20% type 3

Code 245

Code ©
Code 7

COUNTY
HUMBER

GOV QWLO I~ 0 0D D0 bbb b b e s

i0
10
ie
10
10
LE:
i3
3
i4
P4
4
5
i3
i3
£&
ié
1)
7

1575
1975
1977
{977
i
§ 977
1979
197Y
1976
1976
1976
{976
{97&
1974
1978

1278

{976
{976
1976
1976
1977
1977
1978
1978
1978
1979
1979
1976
197&
1976
18746
1976
1978
§978
1974
1976
{974
i974
1976
975
1978
{978
1978
1775
1973
P95
1977
1977
1979
H

1677

FRICTICON TESTS ON A.C.C. PAVEMENTS

LENGTH
HILES

i0.4
9.4
i¢.4
5.7
6.7
5.
5.9
5.0
14.2
i4.2
a2
2.7

<

3

¥

P

v

FrRNrRTY

wh
& HE
N

[P b
-3-.FU-0-CI-‘OQ‘OG)“;’)G-‘-“‘N-‘:“*"'OGblf}lblb.h-:“-*.blb’htd!d [oRoRoR NN ERNC RGN AN NE
P e f P Vo M [ *
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ASPHALTIC CONCRETE- AGGREGATES

Aggregates for asphaltic construction have been classified into five main
functional types in accordance with their frictional characteristics., Those
aggregates with the potential to develop the greatest amount of friction under
traffic conditions are classified as Type [ with the potential for friction
decreasing as the fype number increases. One or more friction types may be
specified for use in pavement surface courses. If a type is not specified in
the contract documents, Type 5 or better will be acceptable. :

When aggregates of friction Type 1 through Type 4 are specified for
construction, a source approval including bed limitations, is required for
each project. Tentative bed Timitations are shown in this publication.

The frictional classification types are listed and defihed in order of
descending quality as follows.

Type 1 Aggregates which are generally a heterogeneous combination of minerals
with coarse grained microstructure of very hard particles (generaily, a Mohs
hardness rage of 7 to 9) bonded together by a slightly softer matrix.

These aggregates are typified by those developed for and used by the grinding-
wheel industry such as calcined bauxite (synthetic) and emery (natural). They
normally are not available from Iowa sources. Due to the high cost, these
aggregates would be specified only for extremely critical situations.

Type 2 Natural aggregates in this class are crushed quartzite and granites.
The mineral grains in these materials generaliy have a Mchs hardness range of
5 to 7.

Synthetic aggregates in this class are some air-cooled steel furnace slags and
others with similar characteristics.

- Type 3 Natural aggregates in this class are crushed traprocks, and/or crushed
gravels. The crushed gravels shall not contain more than 60 percent total
carbonate. Synthetic aggregates in this class are the expanded shales with a
Los Angeles abrasion loss less than 35 percent.

Type 4 Aggregates crushed from dolomitic or limestone ledges in which 80
percent of the grains are 30 microns or larger. The mineral grains in the
approved ledges for this classification generally have a Mohs hardness range
of 3 to 4, For natural gravels, the Type 5 carbonate (see below) particles,
as a fraction of the total material, shall not exceed the noncarbonate
particles by more than 20 percent,

Type 4D A subgroup of the Type 4 category comprised of those aggre-

gates near but exceeding the 30 micron minimal grain size. Type 4D

aggregates are not acceptable for use in sprinkle treatment.
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Type 5 Aggregates crushed from dolomitic or limestone ledges in which 20
percent of more of the grains are 30 microns or smaller. This classification
also includes natural gravels where the number of lithographic and
sublithographic carbonate particles, expressed as a fraction of the total
material, exceeds the noncarbonate particles by more than 20 percent.

SOURCE LISTINGS - Explanation

The use of X's in the PCC or AC columns indicates use where no classification
is required or, if wrequired, has not been made,

Note - indicates top size limitation.

Bed numbers shown for PCC aggregate are those on the formal source
approval letter. Beds shown for AC sources are those which have
been used or have potential for use and are of the designated
friction type.

Frictional Classification - as indicated on page 2
Asphaltic Concrete - Type A and 8

Durability Class for Portland Cement Concrete
Loarse Aggregate Fine Aggregate '

Source Code Number - Used to identify sources on test
requests and for data storage.

Specific Gravity . Y : } L
DUR FRICT
se PCC AC
CODE OPERATOR SOURCE NAME LOCATION CR CAFA A B BEDS
ek 2
57 L ENN DIST & ==~CRUSHED STONE~--- H H H
A57002 ALPHA CRUSHED STONE INC BETENBENDER~COCGON SW 03 TO8S6 ROBW DwWU  : 2 t 4 4oy B -10
A57004 ALPHA CRUSHED STONE [NC PLOWER SE 36 TO86 RO6W 2.62 : 3 o + 9 -11 ¢
s 4 & 1 10
. v 1 t 1 -9:
AS7006 B L. ANDERSON INC ROBINS NE 21 T0B4 RO7W 2,57 : 3 4 4 ¥
AS7008 ALPHA CRUSHED STONE INC BOWSER-SPRINGVILLE SW 29 1085 ROSW DwU 2 T b &G - H
A57012 B L ANDERSON INC ) MORGAN CREEK SE 22 TO83 ROSW : + X X :
A57076 B L ANDERSON INC ALICE Nw 08 T085 RO7W : : 4 ¢ :
AS7018 MARTIN MARIETTA SQUTH CEDAR RAPIDS NE 15 TO82 ROGW 2,65 : 3 : : 2 -9 :@
H t 4 4 2 -14
AS7020 B L ANDERSON INC LiSBON NW 24 7082 ROSW DWU : 3B 4 4o
NOTES:
DWU - DETERMINE WHEN USED

APPROVED FOR BRIDGE DECK/OVERLAY/REPALR
1.25 INCH MAXIMUM TOP SIZE
AASHTO 57 GRADATION MAXIMUM
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RECOMMENDED BASE, BINDER AND SURFACE TYPES O

ADT BASE @ BINDER | SURFACE | THIN LIFT OPTION
< 2000 ATB-2202 B-2304 B-2304 Sand-2306
2000 ® 5000( ATB-2202 'ﬁ-2304 A-2303 Sand-2306
>5000 ® Ame-2202 | 42303 | A-2303 [ Send-2306 |

@ For projects involving less than 2000 tons, the same mix size and type should be used for both binder. .

and surface courses,

@ For ramps, secondary road surfaces, efc, Type B ACC bose (2203) can be considered. Class ¥ should

be desighated except that class 1l should be considersed for all northwest counties when traffic is less
than 2000 vehicles per doy.

@ When fraffic exceeds 2000 vehicles per day cnd speeds ore in excess of 50 MPH, sprinkle treatment
should be considered. { 7% lbs. per sq. yd. std. aggresate 5 ths. persq. yvd. It wt aggregate).

For Interstste and /or other high density traffic situations special oggregate or oddifivesmay be

required. The Office of Materials should be consulted for specific recommendations,

- TABLE 3-42H
THIN LIFT SURFACE COURSES

(Tons Per Station, Full Width Pavement)

ASPHALT SAND TYPE'A’ OR 'B’

SURFACE COURSE %" SURFACE COURSE
Design Weight Estimate @ | Design Weight Estimate @

127 lbs. per Cufs. 140 ibs. per Cu. f.

Az%u A=]” A:'in
22 873 11.64 12.83
24 9.52 12.70 1400

TABLE 3-42)



