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CLASSIFICATION OF IOWA AGGREGATES

Introduction

.O;T; has a classification system designed to

rate coarse aggregates as to their skid resistant character­

istics. Aggregates have been classified into five functional

description of the classification system can be found in the

Office of Materials Instructional Memorandum T-203. Due to the

variability of ledges within any given quarry the classification

of individual ledges becomes necessary. The type of aggregate

is then specified for each asphaltic concrete surface course.

As various aggregates become used in a.c. paving, there is

a continuing process of evaluating the frictional properties of

the pavement surface. It is primarily through an effort of this

sort that information on aggregate sources and individual ledges

becomes more refined. This study is being conducted to provide

that needed up-to-date information that can be used to monitor

the aggregate classification system.

Project Scope

All asphaltic concrete surface courses placed from 1975

through 1979 were reviewed. Notations were made of mix size,

coarse aggregate, aggregate type, friction numbers, traffic

volumes, and cumulative vehicle passes. One-hundred sixty

projects are included in this study as detailed in Appendix A.
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Eighteen of the projects have a sand-asphalt surface course and

an additional seventeen projects have a sprinkle treatment aggre­

gate applied. These types of surfaces are being investigated

independently and, therefore, will not be evaluated in this study.

All friction testing was done with a two-wheel trailer in

accordance with ASTM E274. Friction number (FN) is being used

interchangeably with the more common terminology of skid number

(SN) .

Method of Analysis

The function of the aggregate in an a.c. surface course,

among other things, is to provide sufficient microtexture that

results in acceptable friction properties through the design

life of the pavement. It is not acceptable to utilize polish

susceptible aggregates that would result in a slippery pavement

after 5 years, if the design life of that pavement was 10 years.

With the advent of high inflation and reduced revenues it

becomes readily apparent that there are not sufficient funds

available to resurface routinely at less than the full design

life of the pavement. In the past, the design life of an a.c.

resurfacing was considered to be 8 years. Currently, it is

anticipated that a 3" a.c. resurfacing must serve for a 10-15

year interval.

Obviously, there will be twice the polishing action taking

place on pavement that carries 3000 vehicles per day as the

pavement that carries 1500 vehicles per day. The foregoing



statement assumes equivalent percentages of trucks and an equi-

valent number of lanes.

Assuming a 12-year design life, an acceptable friction

level must be maintained for the following number of vehicle

passes for various traffic categories:

Calculated
Vehicle Passes (millions)

3.3

= 7.7

= 1.6

= 0.5

1,000,000

x 1500 x 12 =
1,000,000
x 3500 x 12

2 x

365 x 250 x 12
2 x 1,000,000

365 x 750 x 12
2 x 1,000,000

365
2 x
365

750

250

1500

3500

Use
Actual
Volume

Avg.
Volume

VPD

0- 499

500- 999

Traffic
Category

VPD

5000 +

1000-1999

2000-5000

5

3

4

2

1

Traffic
Category

Code
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On 4 lane roads assume 80% of the vehicles utilize the

traffic lane and 20% utilize the passing lane. For example,

the total vehicle passes for a traffic volume of 8,000 VPD with

a 12-year design life would be:

365 x 8000 x 12
2 x 1,000,000 x .80 = 14.0 million vehicle passes.

The appendix shows the calculated vehicle passes from the

time of construction to the time of the latest friction test ..

If an aggregate has a consistently high level of perform-

ance for a few years at a high traffic volume, confidence may

be increased that it will perform adequately for the entire
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design life on a road of lower traffic volume. As an example,

if an acceptable friction number is maintained for 5 years on

a road with 3500 VPD it will have had the polishing action of

3.2 million vehicle passes which is very close to the 3.3

million vehicle passes design life of the pavement carrying

1500 VPD.

Results and Discussion

All data from this study is shown in Appendix A~ As was

mentioned previously, the projects that have sand asphalt sur­

face courses or have been treated with a sprinkle treatment

will not be used in comparing aggregate performance.

Direct comparisons of aggregate performance is difficult

due to the fact that the pavements are relatively young and

traffic volumes are variable. If, however, one was to assume

that a given FN is desirable for the deisgn life of the pave­

ments general observations can be made. For the purposes of

discussion a FN=35 or greater will be considered desirable.

The general level of performance is very good: however,

there are instances where the data suggests an investigation

of aggregate source classifications is warranted. The following

should be reviewed:

1. Johnson FN-218-4(18) has a FN of 30 after 3 years

and 1.9 MVP. The aggregate is Type 4 from the

Conklin quarry.

2. Polk MP-1318-69 has a FN of 28 after 3 years and
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4.0 MVP. The aggregate is Type 4 from the

Ferguson quarry. There is conflicting data

on this source as evidenced by the higher

friction numbers on other projects.

We intend to continue to update the information yearly

on these projects to assist in the evaluation of aggregate

sources.



, ,~~\Vl' ~ijlll<.'11 \"'1\, I,· J'.I,:q'~j

.."::......-.1"'"". 'I've 'rror rt c Voluna- C,lt"'l:ury
1'" q - 111)9 vru :3" toOl) 11)'.!9 VI'!)
2 .. 500 - <J<J9 VI'D 11" 2000 1,9\)<) vt'u

5 .. 500n + Vl'D

APPENDIX A

Co~rse Agsregate

3/80.6

6.7

0.3

0.3

4 In 92

5 I 80

3 Ia 25

3 In 25

1978

1976

1977

1978

79

80

78

79

38
."f,.I'

"
58

1/2

3/8

2,
,

1.,

0.3

0.6

0.3

3.2

3 Ia 9

4 Ia 2

3 Ia 2

4 Ia 5

1979

1977

1975

80

80

78

80

80

50

57

3/8

1/2

3/8

3/8

3/8

,,
3
5
3
5
3

,

,

,

,
,1/2

1/2

1/2

1/2

1/2

3/858

"

'8

78

80

80

80

79

80

Benton 70% Lst. Garrison Qr.
F~-218-G(18) Benton Co.

Benton 70% Lst. Garrison Qr.
RF-30-6(32) Benton Co.

Benton 65~ Lnt. Garrison Qr.
TQfS-200-0(1) Benton Co.

Benton 70% Lst. Garrison Qr.
F~-30-6(30) B~nton Co.

Benton 60% Lst. Vinton Qr.
FN-10l-l(12) Benton Co.

1976

1977

1979

1976

1975

1976

1977

3 Ia 200

4 US 218

4 US 30

3 13 101

5 US 30

4 US 71

4 US 71

2.6

2.6

2.6

0.6

0.3

0.3

'.8•
, *1/2sz80

Benton 65% Lst. Garrison Qr.
FN-218-6(20) Benton Co.1979I. US 2180.6

0.1

0.3

'11a198

3 Ia 279

1976

1978

-":
77

79

50

55

1/2

1/2

4

,
0.3

0.6

1.1

3 Ia 175

4 Ia 58

5 US 218

1978

1979

1979

79

80

80

50

52

1/2

1/2

1/2

4

4

,.
4

4 •

,Pit
1/2

1/2

1/2

47

53

5079

80

79

Beene 60% Cr. grave LcHes ser achmfdc
RF-144-2(2) Dallas Co.1976

1978

1978

3 1a 144

3 1a 297

1.1

0.3

0.3

, *
4

4 •,
4

1/2

1/2

1/2

1/249

77

80

80

80
Bremer 65: Ls c . Pints Qr.
FN-3-6(21) Black Hawk Co.
Bremer 20% Lst. Chips-Waterloo South
MP-2245-69 45% Lst. Pints Qr.
Buchanan 65% Lst. JeSup Qr.
RF-336-H1) Buchanan Co.
Buchanan 65% Lst. Jesup Qr.
FN-20-7{l0) Buchanan Co.1977

19794 Ia 3

5 US 218

5 US 203.2

0.6

'.9

4

,
1/2

1/25279

80
Buche nan 651. t.s e . Jesup qr •
RF-150-5(l1) Buchanan Co.

1978

1976

2 Ia 187

4 Ia 1502.6

0.2

0.6

0.6

2.6

'i US 71

4 US 20

4 US 20

1978

1978

1976

79

79

so

37 3/8

1/2

3/8

,
,

2
4
2
4

,

4

-----'-'..
1/2__--fC

1/2

1/'1.

1/2

3/8

3/8

51

77

78

79

___-'BO

80='----- A c ----"-''----'~---+

80

1977

1977

1976

1979

1978

)975

1977

III 38

5 80

3 US 71

3 Ia 83

4 US 30

4 III 38

4.7

9.9

0.6

0.3

0.5
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4
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Year'
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Cherokee ' 307, Cr.grave1
Ia 3 1979 EACF-3-2(5) 80 38 1/2 23-92-40 cherokee

4

3

4

5

4

s

1.3

0.3

2.2

1.9

2.9

1.3

0.9 s 4 •

0.3 3 4

0.2 2
Oj.ay 30% Cr. gravel-Railroad Pit

Is 10 1979 FN-lO-3(6) 80 47 1/2 Buena Vista Co. 4

2.6

1

4

Clay 30% Cr. gravel-cornell Pit
Ia 374 1976 FN-37l,-1(14) 77 47 3/8 Clay Co.

Clay Asphalt Sand
US 71 1976 HP-3743 80 S4 3/8 Spencer Pit

4

0.3

0.1

0.3

3

1

3

4

5

4 •

0.3

0.2

0.1

3

2

1

Dallas Asphalt Sand
US 169 1979 FN-169-4(2S) 80 48 3/8 Sand - Ade1 Pit

Davis 65% Lst. Gardner Qr.
Ia 957 1977 1'-20(15) 78 50 1/2 Van Buren Co.

5
3

4

0.1 1
Davis 65% Lst. Gardner Qr.

Is 9S7 1977 1'-2-0(15) 78 43 1/2 Van Buren Co. 4

0.3 3
Delaware 70% Lst.-Logan Qr.

Ia 3 1979 FN-3-8(10) 80 S4 1/2 Delaware Co. 4

0.5

2.2'

0.2

4

s

2

Delaware 70X Lst. ~~ite Qr.
US 20 1978 FN-20-8(17) 79 47 1/2 Delaware Co. 5

4
4

Not shown

1.1 3

0.3 3
Dubuque 70% Lst. Hermson Qr.

Ia 136 1979 FN-136-3(S) 80 50 3/4 Dubuque Co. 4

0.2 2
Emmet !:'!I jiG 30% Ls t , Gilmore City

Ia 15 1975 FN-15-~(4) 77 56 3/4 Pocahontas Co. 5

0.3 3
Fayette ;;?!.;.) 657. Ls t , Patterson Qr.

US 18 1976 1~1-18-8(14) 77 54 1/2 Fayette Co. 4

0.1 1
Fayette 50% Lst.-Miller Qr.

Ia 193 1978 1'-193-0(2) 79 57 1/2 Favette Co. 4

0.6 4
Floyd , 65% Ls c c-cCar Lscn Qr ,

US 18 1979 F~-18-6(14) 80 54 1/2 Floyd Co. 4 •

0.6 4
Floyd 65% Lst. Carlson Qr.

US 218 1978 TQf-218-9(26) 79 59 1/2 Floyd Co. 4

S
4
5

4

4

5 •

3

3

1

4

4

0.3

2.6

0.6
Franklin 65% Lst.-Dows Qr.

Ia 263 1976 FN-263-l(2) 78 47 1/2 Franklin Co.
Fremont 50% Lst. Malvern Qr.

(!.,_ e6, ~O"-'=.1__=--__,,,,C29J-7=.1__=.';c9?6 . FN-97F·I (1) 77 48 1/2 Hill s Co.
Greene /;: >':; 607. gr ave Le-DaLlas Co.

Ia 144 1976 RF-144-3(4) 77 49 1/2 40% Lst.-N. River Qr.-Hadison

C.{).,€o. 0.6

0.2 2
Greene 301. Lst. Ft. Dodge Ntne

1a 144 1978 1'-144-0(5) 79 51 3/4 Webster Co. 4

0.3 3
Grundy 75% Lst. Waterloo S. Qr.

Ia 175 1978 f-175-9(6) 79 49 1/2 Black Hawk Co. 4

0.6 4 4

4 •
4
4

4

Grundy 65% Ls t , Lcorcud qe,
In 1lI 1979 HI'-.lj!dl-69 80 51 3/8 H!!.!~\,,1t Co..:......,Q!~~ Sc"'£d£f~YL)L --';"'::'-_

Hamilton 157. Lst.-Aldc11 nr .
In 175 1977 \1-175-6(12) 78 49 1/2 15% Ls"t~.::->"lo2'2""'.olfy">"Il",n,,,,-o rr- .a,__

Crawford )07. Cr. gravcl-Sncton pIt
In 39 1978 FN-39-lp) 79 49 3{? -'S"o"'_C"'o,,.~ _"___

2

3

4

0.2

0.3

0.6



Agg.
Type

1/2

3/8

1/2

1/2

1/2

1/2

1/2

3/8

1/2

1/2

3/8

1/2

3/8

1/2

1/2

1/2

1/2

1/2

1/2

3/8

Mix
Size(")

s3

49

55

1,9

42

45

37'

53

47

52

~ ,/
49

51

46

~/ s
51

49

so
51

51

1,0
s 2.
48

48

47

fric.

fr
77

77
E!
79

78

77
8>/
77

79

80

80

80

78
'::1
80

79

78

79

79

80

80
!,
77

Yenr
T~fjtcd

Keokuk 70% Lst. Ollie Qr.
RF-149-1(10) Keokuk Co.

Jones 70% Ls t , Monte Qr.
FN-38-3(20) JOMS Co. 4
Keokuk 70% Ls t; , Ollie Qr.
F~-63-3(17) Keokuk Co. 4

Lee 70% Lst.-Hawkeye Qr.
F:1-103-1(3) Lee Co. 4

Kossuth 70% Lst.-Northrop Qr. Combination
F~-169-8(17) Humboldt 4 & 5

Jasper 60% Ls t; , -Nev Sharon Qr.
FN-225-1(1) Poweshiek Co. 5

Johnson 65% Lsc.-Noscow Qr.
F-22-3(3) xcscat tne Co. 4
Johnson 70% Lst.-Conkl:ln Qr.
FN-218-4(18) Johnson Quarq 4
Jones 70% Lst. Anamosa Qr.
FN-1-6(4) Jones Co. ·4

Jasper 707. Lst.~Ferguson Qr.
FN-6-4(39) Marshall Co. 4

Harrison Asphalt Sand
MP-3678 Sand-\~oodbine-Harrison Co.

.Jaspe r 55% Cr. Lst.-Halcom Mine
FN-65-t, (23) Poweshiek Co. 4 *

Har r t son 60% Lst.-Logan qr •
FN-Ltt,-(22) Harrison Co. 5
Ida 65% Cr. Lst.-Gilmore City
FN-20-2(13) Pocahontas Co. 4
.Jnckson 65% Lst.-Brown Qr.
FN-62-l(4) Dubucue Co. 3

1977

1977

1976

1976

1976

1975

1976

1977

1977

1976

1977

1979

1975

1978

1976

1977

1975

1975

1977

1975

1978

Ia 38

Ia 175

US 169

Ia 16

US 61

Ia 1

Ia 88

Ia 225

Ia 103

Ia" 22

Ia 62

Ia 175

ta 149

US 169

In. 44

US 63

US 30

us 6

US 218

US 20

us 65

3

3

2

3

3

3

2

5

3

4

3

3

2

3

4

4

4

3

4

2

1

0.2

0.2

0.3

2.6

0.3

0.3

2.2

0.6

0.3

2.6

0.3

0.6

1.4

0.2

1.9

0.2

0.6_---"-_--"'-"".

2.6

0.1

•

'~"
5.6

1.1

0.4

5

5

2

US 30

Ia 150

Ia 99

1976

1977

1977

$/
79
A,
78

80

;;'/;
40
'/ I

46

55

1/2

1/2

3/8

4

3

2

US 75

la 400

1975

1976

1978

79
!:u
77

79

48

1,6

1/2

3/8

1/2

4 la 92 1975 80 43 1/2

3/4

1/2

39

'I':"
48

80

Sf
79

Harion 60% t.se. Ferguson Qr.
HflS-!t1-3(1l) jtarsha Ll, Co. 4
Nar s ha LL 55% Lst v-Lecrund Qr.
F-233-1(2) Na r sha Ll, Co. 4

1978

1977

la 14

Ia 233

4

2

0.6

0.4
5'3
56

etar shaj.L 50% Ls t v-d.eg t-and qr ,
FN-96-1(1) Marshall Co. 419751a 963

0.7

0.3

4

3

Ia 14

Ia 146

1978

1976

79

A'
77

52
,;,-'i
48

3/8

3/4

0.8 3 Ia 949 1977 80 45 3/8

0.3 3

In 177

US 218

1978

1978

79

79

60

58

1/2

1/2

1/2

1/2

4778

79

nusca t Inc 657. Lst.-Hosc.ow cr,
F- 22-4 (2~4~),- ..:.."-__--'!-__-'''-'' -,:,H~f'iCatJne Co. 4
H,1IlC0Ck 75% Ls t , Garner qe .

-sis: .!'N-69-8(6) llall.~.£.L~_. 4

1977

1978US 69

Ia 223

3

0,3

0.3



0.2 2

Rond
~

Ia. 60

US 59

80

79

80

79

43

53

46

3/8

1/2

3/8

1/2

ABg.
1.l:J>£.

4

4

4

4

0.3 3 I. 4
81
77

SO
53 3/8 3

41/2so79
Palo Alto 30% Cr. gravel-Maudlin

1978 FN-4-5(l6) Pilla Alto Co.I. 430.3

4 •1/2

3/8
s 7
35

8'
80

Polk 657. L/:lt.-Ferguson oc .
1977 Hl'-1318-69 Marshall Co.

Polk 65% Lst,-Ferguson qr •
1977 MP-1319-69 Marshall Co.US 6.9

la 401

5

5

6.8

4.0

3/84180
Polk Sand Asphalt

1977 MP-5718-69 White Pit-Polk1a 2853.9

4.5 5 1 29
,~-(

80 1/2
2
4
2
4

5

4

4

!,1/2

1/2

1/2

1/2

1/2

55

59

55

"I
44

77

77

,3)
78

79

81
80

Pottawattamie 50% Lst.-;·tacedonia or.
1975 FN-6-1(35) Po t t awat t amfe Co.

Por cavac ranne 50% Ls nv-HacedonLa Qr .
1975 FN-601(34) Poe eavat carote Co.

Pottawattamie 60% Lst.-Atlantic Qr.
1977 MP-4531 Cass Co.

Pottawattamie 50% Lst.-Crescent Qr.
1977 1'-183-0(9) Pottawattamie Co.

I 29

US 59

us 6

us 6

1a 183

3

3

3

5

4

0.6

0.6

0.5

4.3

<0.6•
4

,
1/2

39

4S

80

80
Ringgold §QIJ~§_~_<:~uGQJ']:tlng.Q~..

1976 FN-25-1(7) Adams Co.

Poweshiek 70% Lst;-Ferguson Qt.
1975 FN-605(3) Harshall Co.

Ia 25

US 64

2

3.2

0.5

0.2 2 us 169 79 51 3/8

41/2'080
Sac 65% Lst.-Gilmore City

1979 FN-20-2(13) Pccahontas Co.US 2030.3·

0.6

0.5

4

3

US 20

US 71

6{
78

79

s~

51

47

3/8

3/8

,
4

4

4

, .
1/2

1/2

3/8

1/2

52

50

49

';0

"

tl
77

79

79

79
Tama 50% Lst. LeGrand Qt.

1975 FN-96-2(3) 3/4 Marshall eo.

Scott 70% Lst.-Leclaire Qr.
1975 FN-61-5(33) Scott Co.

Story 65% Lst.-Alden Qr.
1978 FN-65-5(12) Hardin Co.

Union 60% Lst.-Corning Qr.
1976 FN-25-2(1l) 1/2 Adams Co.

US 18

Iu 210

Ia 25

US 61

US 65'

Ia 96

4

3

5

3

3

2

0.6

0.3

0.2

0.,)

5.5

• 2 Ia 25
'p,
78

sz
52

0.3 3 Ia 1 78 52 4

44680
Wapello 65% Lst.-Gardner Qr.

1975 l:lHS-23-1(2) 1/2 Van Buren Co.la 2331.4

479
Warren 60% Lst.-Osceola Qr.

1978 FN-156-1(1) 1/2 Warren Co.Ia 20720.2

4 •

,
47

"
"

79

79

78

Webster 30Y. Cr. Gravel-Laube Pit
1978 P-144-9(5) 1/2 Boone Co.

Warren Asphalt Sand
1977 FN-69-3(15) 3/8 Thayer Pit-Union Co.

Washington 607. Lst.-Columbus Jet. Qr.
1978 FN-218-3(lO) 1/2 Louisa Co.

US 69

Ia 144

US 218

2

,
0.2

0.2

0.6

41/2
.<:1
79

Webster 65;' Lst.-Ft. Dodge Mine
1977 FN-20-3(JO) ~ebster Co.US 2041.0

1.3 4 US 69 79 " 1/2 4

3 US 69 79 49 1/2 4

3 US 69 79 48 3/8 4

0.3 3 Ia 3
};I
77

5S
59 1/2 4




