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ABSTRACT

An initial feasibility study indicated that the "Purdue
Accelerated Polishing Method" gave repeatable results when test-
ing the skid resistance of laboratory specimens. The results
also showed a rough correlation with the field performance of
the same aggregate sources. The research was then expanded to
include all available asphalt aggregétes. The results of the
expanded study indicated that the method is not presently
capable of developing and measuring the full skid potential
of the various aggregate sources. Further research in the area

of polishing times and/or pressures is needed.



INTRODUCTION

Coarse aggregates contribute significantly to the skid re-
sistant properties of an asphalt surface in several ways. For
exaﬁple, fine grained aggregates can polish easily under traffic,
and thus possess poor skid resistant properties, while coarser
grained aggregates polish less, thus providing a more skid re-
sistant surface. Also, the use of aggregate sources containing
particles of varying degrees of hardness or wearability can pro-
duce a pavement surface possessing good skid properties due to
the macrotexture developed.

The field determination of skid numbers is a necessary oper-
ation from many standpoints, but when trying to assess an aggre-
gate's skid characteristics it offers several limitations, i.e.,
the aggregate may not have been used in a project; the time re~
gquired to obtain and analyze test data; construction variables;
and post construction variables, such as daily traffic. Thus, a
laboratory method is needed that can simulate the polishing action
of traffic while holdihg the other wvariables to a minimum. If such
a method can be developed, then skid numbers determined on labora-
ﬁory specimens could be used to categorize the various aggregates
as to their potential skid resistant properties when used in as-

phaltic construction.



PURPOSE AND SCOPE

The purpose of this investigation was to evaluate the “"Purdue
Accelerated Polishing ﬁethod" as a laboratory method for duplicat-
ing field conditions. The investigation was conducted on an open
ended basis so that it could be terminated or expanded at any time.
The initial phase was to determine the polishing characteristics
of ten aggregate sources and correlate these charactieristics to
field performance. If a significant ocrrelation was found, the
investigation was to continue until all major geologic types or
sources were evaluated. The research proposal for the project is
found in Appenix A.

When this study began, no standardized laboratory procedures
existed in the literature for the various aspects. Thus, much of
the early part of the study was involved with developing procedures
and methods.

MATERIALS

The materials used in the initial phase were selected from
sources that had sufficient field usage to categorize them as to
polishing susceptability. Ten sources were selected to represent
a range of skid properties or polishing susceptibility. Since
these factors depend upon éggregate characteristics, the sources
selected also represented a range of mineralogies, texture, etc.
After completion of the initial phase, all available aggregates

were incorporated into an expanded study.



LAB PROCEDURE

The laboratory procedurés developed and followed in the study

are found in Iowa State Highway Division, Materiagls Office, Labora-

tory Manual, Vol. 1. Specifically, Test Method No. Iowa 218-A,

"Preparation of Specimens for Determining the Polishing Character—
igstics of an Aggregate" and Test Method No. Iowa 914-a, “"Method of
Test for Determining Surface Frictional Properties with the British
Portable Skid Tester". As mentioned earlier, these procedures were
developed in the Iowa Highway Division Materials Laboratory with-
out the benefit of published guidelines. Thus, they differ in

part from the procedure outlined in ASTM E 303-74 which was published
after the study was well under way. The data supporting the dif-
ferences are discussed and shown later in this report. Copies of
the two Iowa procedures are found in Appendix B and a brief descrip-
tion of the procedures will be given here.

Specimen Preparation

Aggregate samples were evaluated by incorporating them into
three six-inch diameter by two-inch high asphaltic concrete test
specimens. The specimens were made to Type "A" asphalt specifi-
cations with a 1/2" mixture size and were compacted as closely as
possible to Marshall densities.

Polighing Procedure

An accelerated polishing device was used to polish the sur-—

face of the test specimens to simulate the polishing action of

——
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traffic. The device consisted of a drill press with a three~inch
aiameter rubber polishing pad mounted in the chuck. The specimens
were placed on a ball bearing turntable and the polishing pad
pressed against the surface of the specimeh by applying a 3,000 gram
‘ldﬁdmtd”the operating arm of the drill press. Water and abrasive
dust were applied to the specimen surface while the polishing pad
was rotating on it. The gpecimens were polished for ten minutes
using #400 Carborundum grit and for ten minutes using #600 grit.

Skid Tesgting Procedure

The BPN (British Portable Tester Number) values were deter-
mined for the various sources using the British Portable Tester.
Numbers were obtained at various stages during the polishing pro-
.cedure as reported in the data tables. . The actual testing procedure
was modified several times as discussed in the TEST RESULTS AND
INTERPRETATION section of the feport.

TEST RESULTS AND INTERPRETATION

Initial Phase

The initial phase of the investigation consisted of deter-
mining whether the polishing procedure could produce surfaces
that varied in their skid resistant properties in the same rela-
tive proportion as their actual field performance. As the work
progressed, several distinct areas of investigation evolved and
will be reported on separately, although all are reflected in the

final results and conclusions of the initial phase.



Mix Desidgn

After reviewing the typical gradations for several mix sizes,
it was decided that the 1/2 inch mix would be used for'the study.
The optimum asphalt content was determined for each individual
aggregate sburce tested, Initiaily, the natural sand was pre-—
screened to remove all plus No. 8 material and the quantity to be
used was standardized. However, the preparation and testing of
several trial specimens indicated that even with long periods of
polishing the coarse aggregate was not being exposed. The coarse
aggregate/fine aggregate proportions were changed to 70-30 and the
pélishing time and pressure were changed until coarse aggregate
was exposed. Two aggregates with widely different field skid
.propertiés were tested but showed litgle difference in final pol-
igshed values. Further specimens were made eliminating the natural
sand and these had polished values that varied in proportion to
their field wvalues. On this basis, the natural sand fraction of
the mixes was eliminated and the specimens prepared from all stone

with the following grading:

Sieve % Pasging
0.525“. 100
3/8" 80
#4 55
#8 37.5
#16 25
#30 20



Polishing Susceptibility

The first series of specimens tested had such large within
source variation that a second set of specimens was prepared.
While the second set was being polished, it was observed that aggre-
gate particles were being digslodged. The laboratory procédurelat
this time involved the placing of the specimen's surface in solvent
to remove the asphalt film from the specimen surface and the aggre-
gate particles. Apparently, the solvent was softening the asphalt
matrix too much for the specimen to be immediately subjected to
polishing. By allowing the specimens to set overnight, enough sol-
vent evaporated and the asphalt hardened to the point where the
specimens could be polished without trouble. The within source
variability dropped to accéptable levels after this procedural
change. It was also necessary, due to plucking, to substitute
limestone fines for quértzite fines when preparing the quartzite
specimens. The BPN values for the aggregate sources tested are
shown in Table 1. To arrive at the data shown in Table 1, each
of the three specimens from a source was subjected to five deter-
minations of its individual BPN value. The five determinations
were averaged into a single value for a specimen, and the three

 specimens averaged for a value for the source.



‘Table 1, .BPN values for the various sources and test conditions

{second series)

Aggregate

Quartzite

Sedgewick
Ferguson
(Eagle City)
Ferguson
{Maynes Creek)
Ft. Dodge

Menlo

Traprock

Davenport

Crushed Gravel

Logan

fine grained
Dolomite

fine to medium
Limestone

cherty, fine
t0 medium grained
Dolomite

medium to coarse
grained Limestone

fine grained
Limestone

very fine grained
Limestone

fine to medium
grained Dolomite

Before

Polishing

74
81

79

78

74

74

75
75

76

82

Test Conditlons

After 10 Min.
#400 Grit

53
56

56

55

52

47

56
47

54
61

After 10 Additional Min.

#600 Grit

Water 30% Glycerol 60% Glycerol
Lubricated = Iubricated Lubricated
43 43 43
37 37 37
40 40 38
39 38 37
36 34 33
31 31 31
49 47 42
30 30 30
44 43 41
48 46 43



The within-gpecimen, between-determination variation was

quite small as shown in Table 2.

Table 2. - Frequency of within-specimen variations (second series)
vVariation between the five '
determinations on a single specimen Frequency

0 BPN units 41

l 1“ 1 93

2 11l n . 8

3 (il 1] 6

4 " " 2

The between-gpecimen, within-source variations are shown in

Tables 3 and 4.



Table 3,- Between-specimen variation (three specimens for each source) (second series)

Test Conditions
After 10 Additional Min. #600 Grit

Before After 10 Min. Water 30% Glycercl 60% Glycerol
Aggregate Polishing #400 Grit Lubricated Lubricated Lubricated
Quartzite 1 3 2 1 1
Sedgewick 2 2 4 3 3
Ferguson 1 1 2
{Eagle City)
Ferguson 2 1 2 3 3
{Maynes Creek)
Ft. Dodge 2 2 3 4 4
Menlo 2 2 2 1 1
Traprock 2 6 7 7 6
Davenport 3 5 2 2 0
Crushed Gravel 1 1 2 2 0
Logan 6 4 2 2 4

Table 4 Frequency of between-specimen variations, 2nd series
Variation between the three

specimens within a single source Freguency
0 BPN units 1
l " ” ll
2 1 # 19
3 i1 i 7
4 it n” 5
5 " " 2 )
6 It "t 3
7 [H] 1" 2

RO [ P, —— S [ [ i P i A [ ——— P, — -



‘The tabulations show that the variability encountered is within
acceptable 1imits.

Tables 5 and 6 give the data arranged in two different ways,
both are for the BPN values obtained on the water lubricated surface

after polishing was completed.

Table 5 Bources ranked by change in BPN values (géﬁbﬁé series)

Change Ranking from Ranking from Lab.
Aggregate in BPN Field Evaluation Textural Evaluation
Traprock - 26 4 2
Quartzite 29 2 2
Crushed Gravel 32 1 1
Logan Q. 34 2 3
Ferguson 38 3 2
(Mavnes Creek)
Ft. Dodge 38 4 4
Ferguson 39 4 5
(Eagle City) ,
Menlo 43 6 7
Sedgewick 44 Not Used 6
Davenport 45 5 7

Table 6§ Sources ranked by polished surface BPN values (second series)

, Final Ranking from Ranking from Lab.
Aggregate BPN Field Evaluation Textural Evaluation
Traprock 49 4 2
Logan 48 2 3
Crushed Gravel 44 1 1
Quartzite 43 2 2
Ferguson 40 4 5
(Fagle City)

Ferguson 39 ‘ 3 2

{Maynes Creek) , !

Sedgewick 37 Not Used 6
Ft. Dodge 36 4 4
Menlo 31 6 7
Davenport 30 5 7



The field evaluation ranking was based on data obtained with
the skid trailer. The lab textural evaluation is based on the
visual identification of an aggregate's texture - both the individ-
ual particles and thé composite sample representing the production
from a gource. A source May have received a high textural rating
based on the coérsen@ss of the individual grains in the particles
and/or based on the presence of both hard and soft aggregate par-
ticles that could produce varying degrees of wearability in a
pavement surface and thus promote the development of macrotexture.

The ranking of the aggregates in both tables was close ehdugh
to actual field performance to warfant further testing.

A third series of the same ten aggregates was molded to check
on the reproducibility of the second series. The effect of various
operators was also introduced at this time. Table 7 gives the
results of the third series.

Table 7, - Third series data

Series 2 Series 3
Change Change Variation

Aggregate _ in BPN in BPN Operator from Series 2
Traprock 26 29 3 +3
Quartzite 29 30 2 +1
Crushed Gravel 32 34 2 +2
Logan 34 36 3 +2
Ferguson 38 37 1 -1

{(Maynes Creek)
Ft. Dodge 38 39 1 +1
Ferguson 39 39 1 0

(Eagle City)
Menlo 43 44 3 +1
Sedgewick 44 44 3 0
Davenport 45 44 2 -1

10

s



As the Series 3 specimens were baing-molded and polished, it
wasg observed that éertain aggregates which crushed into elongated
particles tended to be orientated parallel to the specimen sur-
face. Thus, their orientation relative to the pendulum slider
could affect the aggregagé particle contact time duriné testing,
and, therefore, the BPN value obtained. To study this effect, a
comparison was made of the variation of the Series 2 specimens (5
determinations) with the wvariation encountered with Series 3
specimens whén determinations were made at the quarter points.

Table 8 shows the results.

Table 8. ~ Variation vs. number of determinations

Variation Between Specimens

Series 2 Series 3

Aggregate 5 Determinations 8 Determinations
Quartzite 2 BPN units 1 BPN unit
Menlo 3 ¢ n 2 BPN units
Traprock 3 " 3 "
bavenport 2 " " 3 v "
Crushed Gravel 2 " ” 1 BPN unit
Logan Q. 3 - u 1 v "

Based on these results, future testing was done by making
eight, guarter point determinations on each specimen.
To check on the aggregate source variability, additional samples

were obtained from three sources. Table 9 shows the results.

Table 9. - variability within aggregate source
Change in BPN Additional
Aggregate Serieg 2 Series 3 Samples-—
Ferguson 38 37 | 37
(Maynes Creek)
Ferguson 39 39 36
(Eagle City)
Ft. Dodge 38 39 41

11



pad Preconditioning and Service Life

In Series 2, the pad was preconditioned by 10 passes over a
dry concreﬁe'surfacé, as per the pendulum manufacturer's instruc-
tions. The pad to be used in Series 3 was preconditioned in a
similar manner and a comparison test of the two was made on a set

of specimens.

Seriesgs 2 pad used 750 times previously
Series 3 pad used 0 times previously

wWashed surface - Series 2 pad 79 BPN units
" " - Series 3 pad 86 BPN units

Polished surface ~ Series 2 pad 42 BPN units
" " ~ Serieg 3 pad 41 " "

Assuming that continued use would bring the condition of the
new pad (Series 3) close to that of the Series 2 pad, the test was
continued on a different set of specimens.

Series 2 pad used 825 times previously
Series 3 pad used 75 times previously

Washed surface - Series 2 pad 80 BPN units
" -oon ~ Series 3 pad 81 ¢ "

Polished surface - Serieg 2 pad 41 BPN units
" " - Series 3 pad 48 " "

The differences between the condition of the pads appeared to
be diminishing on the washed surface, but not on the polished sur-

face; so another set of specimens was tested.

12



Series 2 pad used 900 times previously
Series 3 pad used 150 times previously

Washed surface - Series 2 pad 71 BPN units
Wau H m Series 3 Pad 74 H . "

Polished surface - Series 2 pad 32 BPN units
" " - Series 3 pad 40 BPN units

Obvioﬁsly the differences were persisting. The Series 2 pad
had been on hand éeveral years, while ﬁhe Series 3 prad was a recent
purchase. To check on possibié hardening on the rubber, the Dur-
ometer hardness test was run on the Series 2 and 3 pads and on
two others that were recently purchased. The test results were
identical on all pads.

| It was decidéd to go back to the preconditioning of the pads.

A mortar block was prepared to serve as a standard surface with

which to check the pads. A new pad was preconditioned by five passes

over #50 sandpapef and then tested against the other pads on the
standard surface. The condition of the new pad did not agree with
the others ~ but the condition of the Series 2 and Series 3 pads
did agree, hinting that the mortar block was responsible for gome
conditioning of the Series 3 pad. The new pad continued to be
preconditioned byllo passes over #150 sandpaper. After this second
preconditioning, all pads agreed on the standard surface. It was
decided to try the pads on actual specimens and the results were:
Series 2 pad u;ed 975 times previously

Series 3 pad used 225 times previously
New pad used 0 times previously

13



Wwashed surface - Series 2 pad 81 BPN units
" " ~ 8Beries 3 pad 82 * "
" L] —-— b‘gew Pad ’78 1] 1
Polished surface - Series 2 pad 37 BPN units
" " - Series 3 pad 43 " "
o [£] — New Pad l 38 113 1"

At this time, a procedural change was made to eight determi~-
nations (2 at each quarter poiﬁt) instead of five determinations;
data present elsewhere shows that this reduces the test result
variabilities.

Two new pads were conditioned by 10 passes over the mortar
block that was originally made for a standard surface. These pads

will be designated X-1 and X~2. The results were:

Series 2 pad used 1050 times previously
Series 3 pad used 300 times previously

New pad used 75 times previously
X-1 pad used 0 times. previously
X-2 pad used 0 times previously

Washed surface Series 2 pad 77 BPN units
" " - Series 3 pad 76 ¥ "

H 1t - New Paa 75 i ]
H] 1] - X~1 Pad 49 1" 1}
H " — X"’"g Pad 49 [ 1t

It appears that the standard mortar block can gquickly condition
new pads to the point where their results are compatible with pre-
viously used pads. Thus, all new pads will be conditioned by ten
passes over a sgtandard mortar block. To stay within reasonable
wear tolerances, the pads will be replaced after 500 paéses.

Initial Phase Conculsions

1. The specimens should be prepared without natural sand

14



s0 as to maximize the effect of the aggregate being tested.

2. After having been placed in the solvent, the specimen
éhould stand overnight to allow the'matrix to reharden.

3. Lowered variability of test results and better repro-
duceability of ﬁest results occurred when the determi-
nations on specimen were made at the quarter points.

4. A standard surface and procedure for preconditioning
the pads is very necessary. |

5. Wetting the polished surface with 30% glycercl solu-
tion - offers no advantage over water, and the 60%
glycerol solution tends to override the skid resistance
of the polished surface and become the dominant factor.
Therefore, in any future testing, water is the recom~
mended lubricant.

6. The variability encountered was sufficiently low enocugh
to warrant expansion of the study.

7. The ranking of the BPN results was sufficiently close
enough to other evaluation rankings that expansion of

the study was warranted.

Expanded Study

The aggregates used and their test results are shown arranged
in several different Ways in the Appendices.

Appendix C gives the results arranged according to the amount

of difference between the initial and polished values. There was

15



some consideration given to using this value as a characterizing
number after the initial phase was completed. However, the expanded
study showed that quite often aggregates may possess a high initial
value and an average final value, thus giving é large difference
that does not truly reflect their skid properties. A case in

point would be the dolomites, where és a group they have a very
high initial and an above-average final resulting in a high
difference.

An attempt was made to correlate the results with the gkid
trailer data. Sinée the trailer data includes pavements of many
different ages, mix sizes, asphalt types, and different years of
skid testing, only those 1/2~inch mixes which had been field
tested in 1974 and 1975 were selected as being the most comparable
with the specimens used in the polishing study. This resulted in
the selection of thirteen sources. The correlation coefficient

between the field skid data and the amount of change in BPN units

was calculated as 0.1381, which indicates essentially no relationship.

Appendix D gives the results arranged according to the final
or polished values.

Taking the same sources mentioned earlier, the coefficient
of correlation between the field skid data and the final polished
value was calculated at 0.601, which indicates that a degree of
correlation exists - at least on the thirteen socurces compared.

It was noticed that several field proven skid resistant aggregates

16



(not included in the thirteen sources in the correlation) fall
into the lower end of the ranking shown in Appendix D.

In examining Appendix D, it will be noticed that the final
values have a normal distribu@ion. iThis would indicate: (1) that
no differences exist in polisﬁing susceptibility between the
specimens, (2) the polishing method is not presently capable of
developinq the varying degrees of skid resistance of the various
aggregates, or (3) the differences in skid resistance of the
various aggregates are being masked by grouping all aggregates
together for analysis.

Situation 1 is not supported by field evidence. gkid trailer
data indicate that differences do exist in polishing susceptibility.

Situation 2, the inability of the method to develop the
varying degrees of skid résistance is an area that deserves
more attention. The present procedure calls for polishing all
aggregates the same amount of time, and it is a distinct pos-
sibility that some of the aggregates are being overpolished, tend-
ing to group the data too close together.

Situation 3, the gouping of data for analysis was investi-
gated by dividing the aggregates in this study.into rock texture
groups. This was done since the textural classification of an
aggregate is an easy visual procedure, and many reports mention
the correlation between texture and skid resistance. The group-
ing of the different samples and their test results are shown in

Appendix E. The six groups used were:

17



Type
Type
Type
Type
TYpe

" Type

The average BPN for each aggregate type is as shown in Table 10.

4

5

Misc. (Crushed Gravels, Traprock, Quartzite)
Siliceous Carbonates (Ch@#tywSandy)

Micritic Limestone (Microcrystalline~-Lithographic)
Clastic Limestone (Oolitic~Crinoidal-Fossil Clastic)
Dolomite ({(Fine to Coarse Crystalline)

Mixed Limestone and Dolomite

Table 10. - Averaqé BPN for rock texture group

Original Final
Type O 81.0 43,9
Type 1 80.3 44.8
Type 2 75.4 38.1
Type 3 76.9 39.8
Type 4 82.0 44.2
Type 5 77.9 39.4

Observation of Table 10 indicates that the different types

can be combined into two groups. Subsegquent statistical analysis

indicated that only these two groups existed, and they represented

two significantly different BPN results. The two groups would be:

GrOup I Highegt Final values

Type 0 Crushed Gfavels, Quartzite, Traprock
Type 1 Siliceous Carbonates
Type 4 Dolomites
Group II
Type 2 Micritic Limestones
Type 3 Clastic Limestones

Type 5 Mixed Limestone & Dolomite

18



It thus appears that thé polishing method can develop surfaces
of differing skid properties, and data grouping has an effect on
interpretation. However, baséd on field pe%formance, the above
grouping does not appear definitive enough. Most clastic lime- .
stonesg and mixed limestone and dolomita‘aggregate sources have
good gkid resistant properties, based on field usage and they should
not normally be classed with the poorer performing micritic or wvery
fine grained limestone.

Conclusions and Suggestions

The “"Accelerated and Polishing Method" can produce surfaces
of varying skid properties, but is not presently capable of devel-
oping and measuring the full skid potential of the various sources.
It is suggested that additional study be done in the area of vary-

ing polishing times to prevent potential overpolishing of specimens.
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RESEARCH PROPOSAL

R-264

LABORATORY INVESTIGATION OF THE EFFECT OF VARIOUS

'COARSE AGGREGATES ON THE SKID RESISTANCE

OF ASPHALT SURFACE MIXTURES

Introduction

It has long been recognized that coarse aggregates play a
s;gnificént role in the skid resistance of asphalt surface course
mixtures. Fine grained limestones polish very rapidly under traffic.‘
and are therefore unacceptable for surface course mixtures where ?]ﬁ_ﬂ
high degree of skid resistance is required.‘ Some dolomitic limeM.j“'ﬁH
stpnes with coarser gfain structures are less suscéptible to )
polishing and tend to provide an adequate skid resistance for 10nger:‘:
periﬁds of time. There are, however, many sources of c¢rushed stpneff f

within the state of Iowa where no definite chemical or physical

parameter identifies it as having polishing or non-polishing char- .

. “‘l'.

acteristics.

An accelerated polishing test is needed that can adequatelyfﬁff

éstablish the susceptibility of an aggregate to poiish in an asphfq;j&;
altic surface course under traffic. ' ‘ S
Purpose

It is the purpose of this investigation to attempt to identifY. ff
_polishing characteristics of coarse aggregates by an accelerated‘“f;?gi

laboratory method.

Scope
DAl
This investigation shall initially be limited to determining the =
polighing characteristics of ten (10) aggregate sources and correlat-

ing these characteristics to field performance. 1If such a correlation_

A
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-2 -

does exist the projegt shall continue until all major geologic types

or sources are evaluated.

Test Procedure | . | .?J  iV

A. Specimen Preparation

Three 6 in. diameter and 2 in. high specimens shall be

' prepared for each coarse aggregate. They shall be

ST - . 'compacted in such a maner as to be as close to Marshall |

e densities as possible.

| SR : Each set of three specimens shall be of a Type "A" éurfadeuf '
‘ ‘ _ course mixture, and shall have the same grading and percen;t-'-'-‘_"’--.ﬂ ‘
L age of coarse aggregate as well as the same sdurqe'and- gff’ ;f

percent of asphalt cement.

L - B. Polishing Procedure _ ‘li t{:l
i??‘ " All specimens shall be polished by mounting them in a moldff o
R ‘positioned on a polishing turntable. A 3 in. diameter I

rubber polishing pad attached.to a drill press shall be: ‘ F,?¥J

used to apply pressure té'the,specimen.. Each specimen | o
;‘Il shall be polished utiliéing commercial abrasiveé. - ;:”'~QJ3L
| The polishing shall be accomplished in three stages of 3  '}
five minutes each With contact pressures of 3, 4 and 5 - |
psi. for the first.through the ﬁhird stage respectively; - !

C. 8kid Testing Procedure

Bach specimen shall be tested with a British Poftable
Tester in accordance with ASTM E 303 prior to polishing ' . ?
and after polishing. After polishing and testing with
water, the frictional properties will be again determined;.;-w‘p
with the British Portable'Tester using a 30% glycerol

fu“ti ' solution as the lubricant. : o -»

[T




D. AggregaterTesting

Each aggregate under investiéation shall be examined and
tested for Los Angeles abrasion and any geologic parameter
deemed to be applicable.

Responsibilities

The Geology Section shall be responsible for-selecting and
dbﬁaining the aggregateé to be studied.
The Special Investigations Section shall be responsible for
conducting the tests.
| The‘Materials Administratién Section shall be responsible for

analyzing the data and preparing the final réport.
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Test Method No. Towa 218-3
May 19274

IOWa STATE HIGHWAY COMMISSION

Materials Departiment

PREPARATION OF SPECIMENS FOR DETERMINING THE

POLISHING CHARACTERISTIC OF AN AGGREGATE

Scope

This method is intended to describe the
preparation of test specimens to be used for
avaluating the polishing characteristics of
coarse aggregate with the British Portable
Skid Tester.

Procedure
R, BApparatus

1. The following sieves: 0.525", 3/8",
#4, #8, #16 and #30.

2, ¢ven capable of maintaining a con-~
stant temperature of 275 + 5°F.

3. Balance with a capacity of at least
5000 grams and accurate to 1 gram.

4. Mechanical mixer, capable of mixing
a 12,000 gram batch,

5, Mold, base and compaction plate, cap-
able of molding a specimen & inches
in diameter and 2 inches in height.

6. Compacting apparatus as described in
Test Method Neo. Iowa 502.

7. Drillpress, capable of approximately
720 rpm.

8. Turntable, consisting of z base,
table top and an adijustable braking
gystem, The 9-1/2 x 2-1/2 x 1/2 in.
base is securely attached to the
drillpress table. The base has a
0.6 inch centering hole and the top
of the base is grooved to center and
hold a 5 inch diameter ball bearing
sygtem, The 9 inch diameter table
top rests on the ball bearing system
and is centered with a 0,6 inch diam-
eter shaft 15/18 inch in length. The
table top should spin freely. The
braking system is mounted to the base
and adjusted to the table top to ob-
tain the desired rpm during the
polishing operation.

9. 6 inch inside diameter polishing moid
and collar, made of brass or other
suitable material. The mold and
¢collar shall be made s¢ that the top
of the 1-1/2 inch deep mold, when
fitted to the bottom of the 2-1/2"
deep collar gives an cverall depth

10.

11.

2.

1.

of 3-1/2 inches, This fitting is
obtained by a tongue and groove
joint, with a 1/4 inch tongue on the
mold fitting into a 1/4 inch groove
on the collar.

Rubber polishing shoe, made with the
same guality rubber as automobile
tires. The shoe sghall ke 3 inches
in diameter and 2 inches thick.
Three grooves 1/4 inch wide and 1/2
inch deep are cut inte the 3 inch
diameter polishing surface, dividing
the surface into 6 ge¢gments of approx-
imate equal area. The shoe ig atta-
ched te a metal plate of the same
diameter having an attached ghaft
for fitting the drill press chuck.

8ilicone Carbide Grit, size #400 and
#600.

Test Procedure

Separate the agyregate sample into
particle sizes by using the zieves
degoribed in A, 1 and dry in an oven
for approximately 12 hours at 275°F.

Determine the absorption by Test
Method No. Iowa 201 on the aggregate
built up to the following grading:

sieve % Passing
0,525 100
3/8" 80
#4 55
#8 37.5
#16 25
#30 20

Bulld up a 10,9000 gram portion of
aggregate to the same grading as des-
cyibed above in B, 2, From the
results of the absorption test calcu-
late an effective asphalt content of
5.25%. BRdd this amount of aaphalt to
the aggregate and mix for not less
than 1-1/2 minute.

From the mixture, mold a specimen by
using the meold, base and compaction
plate degcribed in A, 5 and the
procedure in Test Methed No. Iowa 502,
except the compaction apparatus
strikes the plate a total of 200
times. (100 times on each side of
the specimen} Carefulliy extrude the
specimen from the mold and allow to



(2)

10.

1.

cool for not less than 8 hours.

Wash the surface of the specimen to
be tested in the following manner:
place it in 2 pan containing about

1/2 inch of 1,1,1 trichlorothane for

2 minutes, remove the specimen, brush
the surface with a brass or wire
brush, and return it to the pan of
solvent, repeating this 5 times.

Upon completion of this procedure

the speclmen is removed and iteg sur-
face is washed with solvent, alcohol,
water, brushed and allowed to dry at
room temperature for not less than

8 hours,

Place the specimen in the polishing

mold. If a tight fit is not attained,

place a strip of paper around the
edge 0f the specimen and insert it in
the polishlng moid so that a tlght
£it is attalned

Determine the initial BPN of the
specimen according to Test Method No,
Iowa 914.

Place the collar on the polishing mold

and position this assembly in the

polishing device., Place the polishing

shoe in the drillpress chuck and ad-
just the base mo that the shoe, in
polishing position, is approximately
1/16 inech from the edge of the cellar,

Maintain a contact pressure of 15 psi.
on the specimen's surface from the
polishing shoe by applying a load of
3000 grams to the end of the drili-~
press arm. Add 25 ml, of #400 sili-
cone carbide grit and 300 mi. of
water on the surface to be polished.
Ponlish the specimen for 10 minutes at
a mold speed of 50 rpm. Upon com-
pletion of the polishing, remcve the
specimen and assembly from the turn-
table, disagsemble the collar, wash
the test surface with water, and
brugh with a fiber brush.

Perform the final polishing by re-
peating Step 9 with the exceptien
that the silicone carbide grit,

size #400 is replaced with size #600.

Determine the final BPN of the speci-
men according to Test Method No. Iowa
914.

Test Method No., Iowa 218-a
May 1974

R
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- (3) Test Method No. Iowa 218-a
: May 1974

. Fig, 1
Mold, Base and Compaction Plate

Fig. 2
Test Specimens for Polishing

Fig. 3
Polishing Mold and Collar

Fig. 4
. Rubber Polishing Shoe

Noman



Scope

This method is intended to describe the .-
procedure for performing a frictional kest on.

Teat Method No. Iowa 914-3
May 1974

IOWA STATE HIGHWAY COMMISSION

Materials Department

METHOD OF TEST FOR DETERMINING SURFACE

PRICTIONAL PROPERTIES WITH THE BRITISH PORTABLE

SKID TESTER

specimens made in the laboratory with the -

British
tus and
fied in

ceptions:

Portable $kid Tester.  This appara-

procedure are identical to that speci-

ASTM E 303-69 with the fdllowing ex-—

A, Apparatus

L.

New sliders shall be conditioned pfior .

to use in the following manner. Ad-
just the tester as in Section 4,
"Preparation of Apparatus" and make

10 swings on a dry surface of a mor-
tar block. The mortar block. shall
have a surface that is at least 3-1/2°
X 6 inches. The mortar block shall
be made with portland cement, concrete
sand and when cured the surface shall
be polished with No. 60 grit until

the aggregate is exposed.

B. Test Specimen

1.

The teat specimen shall have a test
surface of approximately & inches
in diameter.

C. Preparation of Apparatus

1.

.

8lide Length Adjustment

Make the adjustment with either one
of the pair of head movement knobs
and never with the front leveling
screws,

D. Procedure

1.

Pour water over the specimen until
the surface is thoroughly saturated
and the excess runs off.

Perform at least ] determination at
each quarter point on the diameter
of the specimen, Prior to each det-
ermination recheck the contact len-
gth as in ¢, pour water on the sur-
face as in D 1, and adjust the slider
to make complete contact at the
beginning of the test path. Make

Hg the adjunstment by carefully lowering

the pendulum so the slider rests on
the surface at the beginning of the
tent path and return it to the orig-
inal test position. Without delay
complete the test and record the
result,

E. Report

1.

Notes:

Report the average of the determine
atione and express as BPN units.

Perform the test with the apparatus
and gpecimen positioned on a firm
foundation,

Due to the great importance of the
apparatus being level, check and ad-
just it at least after every 4 det~

_ erminations,

' Replace the rubber slider after
being used 500 times, or befora, if
excesgive wear is noted.



Test Method No. Iowa 914-~A
May 1974

Fig. 1
British Portable 8kid Tester
With A Test Specimen in Place

Fig. 2
Rubber Slider

G e
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BRITISH PORTABLC SKID

APPENDIX €
QUARRY uNTT
JOHNSTON  CRUSHED &R
STURTZ  CPUSHED &P
STUCK PIT CRUSHED GR
PITSOR PIT CRUSHED GR

* BROMLEY  CRUSHED &°
FPANKLIN  SPERGEN
DOUDS MINE SPERGEN

CEDDYVILLT ST GEW
YOUNG AMCA WASSONVLE
FAPMINGTON ST L-SPERG
SMITH @R ST LOUIS
GRAND RIV BETHANY F
ROBINS SOLON
BAGUS GOUER
CEDA® €R  SPERGEN
FARNSUWORTH WORLAND
LANSING  HOPKINTON
CRAUFORD  RAPID-SLN
CORMING  FRVINE CR
COMANCHE  SPERGEN

b=
2,991
2.703
2640
2.b7h
2.b7h
P574
2.b4Y
2.b5k
Bebb?
2etbd
e baY
2.bAa?
2ebkbB
2.875
2obb?
P.594
P77k
2.718
Zebsl
2.5848

TEST

ABS ABR WBASHTD POLISHED DIFF

f.b0
1.5
1sb1
1.1k
1.53
Sely
281
.90
2.8k
7.l
070
0.9
1.00
0.27
2.2
g.91
0.75
1.53
0.93

YLk

21
28
25
28
29
27
up
I
33
3p
32
28
31
21
30
2k
35
29
29
32

b1
]
L3
k4

k5

27
?3
a3
7
a3
31

43
47
40
40

37
5L

54
48
53
51

42

39

4y
uq

Wb

- JdANs L. 197h

COMMENTS

... BED 12

PAGE

BEDS 1LDA THRU 15

. CHERTY

BEDS 13 THRU 1b

. BEDS _3D-15

CHERTY

BEDS 3-5

BED 1

1
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BRITITH PORTABLE 3IKID

PRESTON
SUALEDALE
VINTON
MILLER
GARNTR
SUNDHETIN
GARDNER
ATLANTIC
EARLHAN
LOGAN -

PICEVILLE

 nEDIAPOLIS

0SAGE
LEWIS
FARNERS
KURT
£DGEUOOD
DECATUR €Y
MONT OUR
WARNHOLTZ
PLANO
STENNETT
AAXIN
OLLIE

HOPKINTOM
QuiN

SOLIN

OUHEN

QWEN
AOPKINTON
ST LOUTS
BETHANY F
BETHANY F
HOPKINTON
CEDAR VAL
WASSONVLE
CEDAR VAL
spzﬁésw
HOPKINTON
HOPKINTON
HOPKINTON
BETHANY F
HEMPTON
CORALVILLE
EXLINE
CLAY CREEK
CORALVILLE
BURLINGTON

2737

74413

TEST

.25
Lol
.23
L=%2
.30

&7 C.h0

Fk£7
L.5%
L7
T.0b
2ehb
2.08

J.40

38
27
2b

g
E{
33

LI

b3
23
e
2k
3k

75

. 43

al
79
73
77

a8y

&3

&8l
73

&1
7k
75
75
?5

53
L3
45
435
43
50
43
43

Y1
49

Yb

45
43
50
49
y?
33

45

33
34
34
34

L

34
3y
34
34
34

.34

.45

b
3k
40
Lt
4d

3y
35

35

CJANs 4. 3976

35

35
35

35

JCHERTY

CHERTY
HIGH FaT A

FULL FACE
{HERTY

BEDSE 25 C & E

JEFT FACE

' BEDS 15-14

BEDS b & 7

BEDS 13-l

— . e PR m e

PAGE

TOP LEDGE
BED 13

BED 15-13 -



BOITISH POPTARLE

WALNUT CTY
S6UTH C
STAMZTL
BEBFORD
DANVILLE
YINTE2SET
THAYE R '
auInaY
BROWN
WEER YATER
HAWKEYE
KENDALLVLE
LECLATIRE
VERNCN
MAR-40 HIL
FESTINA
RALCON
DURHAN
BLOON
FERGUSON
HCCABT
(RSNT-227T2
DIXON

WRAGE

COOPER (R
GOWIR
ARGENTINE
EFVINT (R
SPERGEY
BETHANY F
BETHANY F
SHELL ROCK
SVILLE
PLATTSNTH
ST LOUIS
STE JARTVLE

GOUWER

C GOMER

SVILLE
EDGUGOD
FAGLE CITY
ST LOUIS
SOLON
HAMPTON
PROSSER
BFALLS-2TZ
CEDAR VAL

CORALVILLE

SKID

?.713 !

2.754
Porl)
2377
2ekb?

Feb LU

2.500 3

2+76b
2. 764
2.531

2.713
2744

.29
L-78
Jab4
2.0k
T.74

L.25
D.44

ok
5
29
33

P

o

3%

74
Th
77
&3

o7y

73
8
a7
84
a5
4n

81

Bl
?5

73
7%
7y
75

43
53
Ly
Uk

41

4y
45
53
ya
48
42
39
37

34

35
35
3h
3k
3.
36
3k

3k

3k
36
EH
b
s
3b
E1Y

.36

3b
E

JAN.

14. 197%&

BED &

et

ANANMOSA-HOPKINTN

BEDS 1320

BEDS 3 THRU 10

BEDS b8?

_ ANANOTA

3L

37
37

. 37

3?
EX

ANANOSA

e .. BULLERHAN a@_

ARENACEOUS.

49 FT FACE
0730

S P P S,

FULL 10FT FACE

3



JAN«

37

38

s

38 .

. T B
8RITISH PORTABLE SKID TEST
DoOWS MAYNDT £8  3.L28 1.27 23U 74 39 37
CONFIDENCS EYLINE 7.693 0e34 £5 72 35 37
FLOPRY CORALVILLE 3.773 T.57 7t 73 36 37
FARMINGTON ST GEN 2774 L.b& 21 73 33 37
BOONTES ONEOTA 2.770 0.73 3y A1 4y 37
JEFFERSON BETHANY F 2.L54 L.u2 23 ay 4y 37
HEINHOLD ST LOUIS  2.b% 1413 2§ 78 E)
.COLUMBUS J WASSENVLE P.bLJ8 3-Db 31 a7 53 37
ALDEN GIL CITY P.bSk OD.b7 37 a3 42 35
. BEHR-LUBBN GOWER-CVLL Y4 3k . 38
LEGRAND HAMPTON P.70L C.80 33 a7 y2 38
WEPKING CORPALVILLE 2.200 0.30 2@ 77 39
KOHLER SHELL ROCK 2.749 0.34% 23 % 38 38
KESWICK HANPTON £.739 1.23 @5 &Y 4b EL
9ALLOY GOUER 7.779 0.30 3y 87 49q 34
HAWKE YE SPERGEN 2.582 .93 29 832 Yy 38
SHITH @8  SPERGEN 2.9} -39 2§ 82 Yy 18
CONFIDENCE COOPER CR  2.490 D+85 a5 71 43 38
WEST SHOP PROSSER  2.L79 G.47 2% 73 4d . 38
PINTS CORALVILLE 2.L95 1.58 33 &3 45 38
ARGYLS ST LOUIS  2.701 0.87 S0 77 EL
LEWIS @R ST LOUIS  2.L35 0.0 29 37 39
ELKADER _ STTUARTVLE P.73% 1.03 39 8z Yy 28
GARNER OWEN 2.790 D17 23 78 3% 39

4. 197

© BEDS M

. 50/58.

' BEDS &-33

CHERTY

BED 4
BEDS 1 THRU 8

IA FALLS E CITY

BEDS L3~ likA

BED b

O

BEDS 5-13-

BEDS 3-5 . . .. _ .
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a2 JDishes

BRITILH PORTABLT

nCeuT e
LOGAN
FERTILE
LEGRAND

FT DODGE
BOHSER.
FERTILE .
WILDY @R
RANDALL
BRUNS
RANDALL
CHRISTOFSN
CHRISTOFSN
BEHR
SHAFFTON
GCARRITON
DUBUQUE ST
POouWS
COMKLIN
ALDEN

LuBeoN

54

SULIVAN
KUENNEN

MEPIAPOLIT

4OYER
BETHANY F
CORALVILLE
HAMPT ON
GIL CITY
GOWER
CORALVILLE
CORALVILLE
CEDAR VAL
QUEN
CEDAR VAL
STEWARTVLE
STEWARTVLE
GOWER
GOWER
CORALVILLE
SVILLE-PSR
EAGLE CITY
COPALVILLE
GIL CITY
CORALVILLE
MCCRANEY
CEDAR VAL

HLCRANEY

SKID TEST

rJ
[

-d
hetl
-3

TeL?
| OebD
0.93
k95
3«37

Beb54
2o bbl
He 734
£2.708

2732 057

2-78b
2.737
2:599
Aabhf C.40
2.700 0

2702 .37
de800 057

Ceb5Y

27

3in
30
33
32
33
28
33
30
=

25
ug
3n
25
35
30

.29

L]

23
29
29

ras
7

473

?5
Bk
&7
49
h

79

77
7h
a4
a1
&)

a4

27
81
74
74
75
8%
??

(€Y )
[ao)

3%

39

39

3
39
34
EX ]
39
34
39
48
490

49

40

46

40
4o
40

uf

L 1t I

5

4l
4%
L)

JAN-

i4- 197h

NE 30FT FACE FLR

BEDS-10-17

FULL FaACE

PCC LEDGE

CBEDS LaeZ.3 TOP 4 .

 ANAHOSA

_.BED BB .

BED 20
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BeITICH PORTARLT SKID

pUENOU
MONTI
MENLC
CRESCENT
LOGAN
HATERLQO S
FERTILL
MOSCOu
LANGSTRATY
WEPKING
KESWICK
HODGES
DANMATT
GILIORE €
SULIVAN 5L
BAGUS
MITCHELL
LINWOOD
EINWOOD
LILLYBRIDG
RosSCou
LOWDETHN
#OSCoW-ELK

ALDN-SEDGE

CORALVILLE 2.771
HOPKINTOR Pe709
ARG?NTINE. Ceibb
BETHANY F 2.573
BETHANY £ 2.E74
CORALVILLE 2.719
CORALVILLE 2.770
WAPSI 279
ST LOQUIS 2eb95
CORALVILLE 2.7k
HAMPTON 2653
GILMORE € 2.1k67

HOPKINTON 2.755

CGILMORE € Qebhbd

BURLINGTON P-kL3Y
GOuER 2793
GOWER 2-.784
PAV-3IR GR 2s+b7h
DAV-SE GR 2.bL7h
QUWEN 2.7L7
DAVENPORT 2.730
GOWER 2749
DAVPT-STVL

GILCTY~-HOP

0.3 25
.83 ?1
J3.30 139
G.73 28
n.84% 24
3.13 35
.81 42
.23 29
2.97 32
0.20 42

g.u3 32
D.u7 41
D.57 43
§.39 30
B.13 29

%30 29

78
21
7%
25
75
81
83
7
75
74
83
73
83
77
a0
83
23
M
7y
a1
77
ak
31
a3

ER

49
35
34
34
39
41
18
el
35

4l

b

4%
35
37

40

ER Y

31

38
EE
37
3k
o

4l
4L

Y
41
4
41

JAN- LH. 13978

gEPsS b TO 10

BED 25 £
BED @sE
BEDS 18-23

BEDS 1 THRU 3. ..
BEDS 13-15

PCC LEDGE

NEW OPENING 3ISFT
ILFT NU

BED 18

e REEE e

REEF

BEDS 10-15
SCHNECKLOTH ._. o
50/50 |
50750

PAGE b
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BRITICH POPTABLE SKID TEST

APPENDIX D
QUARRY UNIT
LINUGOD DAV-3P GR
FARMINGTON ST GEN
LUBBT N CORALVILLE
MOSCOW DAVENPORT
LOGAN BETHANY F
SULIVAN T NMC{RANEY
CRESCENT  BETHANY F
LANGSTRATT ST LOUIS
CONFIDENCE £XLINE
GILMORE € GILMOPE (
DUENO Y CORALVILLE
WEPKING CORALVILLE
NENLO ARGENTINE
FT DOBGE  GIL CITY
BFHR-LUIBM GOWER-CVLL
. MOSCOW-ELK DAVPT-STWL
ALDN-SEDGE GILCTY-HOP
-RANDALL CEDAR VAL
-HODGES GILMORE C
PLANO £XLINE
FLORRY CORALVILLE

. 2e72Y

SO 6 ABS
2.7k Gob7
R
2.730 B.40
2.790 0.13
2.b?4 06D
2.702 0.37
2.573

2.5 0.73

g«b93 .34

J.bLE 3.90
2.7?7% 3.30
2.74%1 O.84
BsLbA

2+L78 0.37

2.769 0.22

2+1b? la81
2eb?3 U.30

2e72L Bak?

ey _

071

JAN .

ABR WASHED POLISHED DIFF

41
21
25
29
27
28
2s
28
25
EY
28
2y
24
33

22
4
23
2b

74
20
74
77
75
?5

. 75

75

e

77
?h

?h
b

75

?Q.

a5
az
7L
78
73
73

3k
33
33
33

34

34

34

EL]
35
35
3s

35
35 .

I
3k
3t

E1

36

3b

3k

3b

UYL

By

43
37
41
Yy
41
43
41
37
-
4
43

USRI

39
38

4?7
49
4e
35
37

_BED 25 F

L. 197
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BEDS 10-15
 BED 25E

BED LB

)

BEDS 1~§
ILFT N

BEDS & TO 10

BEDS 1 THRU 3

s0/50

L
EY

56/50

St

SQ/SO_ i
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o
PCC LEDGE
PCC LEDGE |
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BRITISH PORTABLE

CHRISTOFSK
MEDIAPOLIS
MITCHELL
PIXON
RANDALL
SULIVAN SL
BROMLEY
HAUKEYE
CHRISTOFSN
DOWS
LOWDEN
WEEP WATER
WRAGE
KOHLER
LOGAN
MCGUIRE
DECATUR CY
f10SCou
LILLYSRIDG
WEPKING
LEWIS @R
POWS
WATERLOO S

ARGYLE

STEWARTYLT
MCCRANEY
Gouwee
CEDAR VAL
CEi)ﬂ."? VAL
BURLINGTOM
CRUSHED GR
TT LOUIS
STEWARTVLE
CAGLE CITY
GOUER
PLATTSHTH
CORALVILLE
SHELL ROCK
BETHANY F
GOWER
BETHANY F
WAPST

DWEN

CORALVILLE

ST LOUIS
HAYNES (R
CORALVILLE
ST LouIs

SKID

2.55%
I.L54
2.7ay
2.713
274k
2.L8Y4
2.bh
2.1,78
2454
2.737
2,749
2.L81
2.743
2,749
2.b7Y
2.787
2.LaY
2.79%
2.717?
2.a00
2.L85
2.L85
2.719
2.70)

[ 5]

.

Wi

-4

ad [EF)
w

(o
“

[}
3
31
n

29

et

[ ]
.

n
o |
Lo
ng

c?
29
30
29
- 25

31

25

30
20

28
-1

28
50

-

7%
77
79
74
74
81
&5
73
77
77
&1
%
75
7k
X

7

73
9

&l

77
77
r)

&3

7

3b
EL)
EL
37
37
3z

37

v

37.

37

38

35
38

38 .

38
38

34

39

39

_ 33
39
3%

L 153

Y1
43
37
39
43
28
3k
4

44

Yy

3h

3% .

37

34
39

EH]
41

43

33
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33

37

41
34

. ..NE 20FT FACE FLR

BEDS 1+2.3 TOP 4
BED 20

REEF

FULL 1OFT FACE - _
FULL FACE
BED 1B
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BRITISH PORTABLL TKID TEST

GRAND PIV
GARNIR
CRSNT-@277
ALDEN
GARDNER
oLLIT
JOHNTTON
WEST SHOP
PITSGR BIT
STUCK PIT
WALNUT CTY
STENNETT
MAYIN
THAYFR
BRUNS
KUENHEN
MONTI
FERTILE
BAGUS
CONKLIN
GARRISON
 SHAFFTON
DANHATT

KESUICK

JETHANY F
QUEN
BFALLS-2TZ
SIL CITY
ST LOUIS
BURLINGTON
CRUSHED GF
PROSSER
CFUSHLD 6P
CRUSHED GR
COOPER (R
CLAY (REEZK

CORPALVILLE

_BETHANY F

CUEN
CEDAR VAL
HOPKINTON
CORALVILLE
GOWER
CORALVILLE
CORALVILLE
GOWER
HOPKINTON

HANMPTON

2.710

Pl A7

-

2730 017

Bebb8 O
2.583 Neb?
FRRYR,
2.731 0.0
E.b79 .47
3.b76 1.1hb
Zob40 Lobl
.27
2.658 1.u4D
2.558 .84
2,530 3.03
2.710 0.b4
2.800 0.57
2769 Bk

2.770 0.83

2.793 .83

2.599 D.13

2.732 8.57

2.708
2.755

2ek43

3t
23
2b
28
s
g5

fhb
25
30

k.3
2l

25

25

30
29
35

79
75
76
79
74
75
bl
78
e
b3
75
75
75
76
79

81

4]
a1

. 83

&k
81
&%
&3
&3

39
39

39
40
43
ug
42
49,

. ug

)
40
49
40

N0

L ¢
LIH
44

80

4l
43
41
41

4%

31
39
37
ug
EL:
35
(9
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35
35
3&
39
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41
43
43
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40
40
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NEW OPENING
BEDS 13-15




BRITISH PORTASLE SKID TEST

GARNER
T~ DANVILLE
WILDT @R
EARLHAN
~ AUINEY
HEINHOLD
FERTILE
- FERTILE
LEGRAND
FARNS 4ORTH
: snxra'aa_
KENDALLVLE
ALDEN
\ NCCABE
WINTERSET

sLoon

A

LEWIS

ATLANTIC

CONFIDENCF

2 ROBINS
ELKADER
CRAWFORD

J STANZEL

JEFFERSON

DEEN
SPERGEN
CORALVILLE
BETHANY F
SHELL ROCK
ST LouIs
CORALVILLE
CORALVILLE
HATPTON
WORLAND

ST LOUIS
STEUARTVLE
6IL CITY
PROSSER
SETHANY F
SOLON
SPERGEN
BETHANY F
COOPER CR
SOLON
STEWARTVLE
PAPID-SLN
ARGENTINE

BETHANY F

2.Lb

2.20%
2587
735 DR
2.b1Y
E+72h 0.73

£-7531 Q.93
2«78% 0.93
£«703 8.80
2+b99 J.91
2eLa4 (.73
2+733
2+bSk 2.&7
2+uT5 074

2+L1Y 2.32

2+b45 Debl_
e-704 0.53

2.L4T 359
2.L97 0.35
2+bk8 .00
2.731 1.03
2.718 0.83
2eb2L 175
2ebSY Ley2

25
2b
28
23
29
25
30
30
33
gk

a7
37
3o
29
2k
2k
2b

31
39
29
3k
28

74
77
83

75

??
78

an
&3
73

73
aa
Ia

78

78

17

?7?
73
75
&2
h
a1
3%

Y1
43
4l
Y1
4%
41
X

41
4.

43
uz

42
42
4z

43
43

43

Yy
4y
Yy
Yy

4y

AN

BED.M

4. 199

FULL FACE
BEDPS 13-20

BEDE 1 THRU M0

BEDS~10~17

PAGE 4§

BEDS w87

49 FT FACE

BEDS L & 7
sers 35 CaE T
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wd
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BRITISH PORTABLY 3KID TEST

BGONIES
SHITH ar
HAWKEYE
LEGRAND
FESTINA

pysliabe IT

. BERR

FINTS
AONTOUR
VINTON‘
AILLER
maLCen n
OSAGE
NEDIAPOLIS
C;DﬁR (R
HARNHOLTZ
RICEVILLE
8EDFORD
KESUICK
EBEEROOD
STURTZ

. BROUN

BOUSER
EDDYVILLE

ONEOT A
SFERGEN
SPERGEN
HAMPTON
ERGUOOD
IVILLE-PSR
GOULR
CORALVILLE
HAMPTON
SOLON

QWEN

EAGLE CITY
CEDAR. VAL
WASSONVLE
SPERGEN
CORALVILLE
CEDAR QAL
ERVINE CR

HAMPTON

HOPKINTON

CRUSHED GR
SVILLE
GOWER

ST GEN

2770 f

2oL
ZebB2
2.4}
2.559
.73k
2-734
2«65
2.72%
2e bbb
Bebad
2-?1b
2.753
2eh 53
2ebb?
2eb7Y
2abad
2.377
2739
2.750
2.708
Be Thi
2.773
2eb5h

G.4f
2.05
2.22

Lek2 .
2.1k

2ok
k.23
g.70
148
G-93
D.37
0.90

1l
£

29
30
33
35
2
33
43
27
25
35
27
38
30
b3
3y
33
28
3k
28
33
3B
b

78
4%
79
79

17
_ 8%

a0

&4
3¢
L9

a3

11

4y
yy
4y
By
4y
44
By
4s
45
45
'H

45
us

85
Yk

. 4b

4G
4G
4h
y?
47
47
47
48

37

‘38

38
39
3k
40
40
38
15
32
33

£

34
34

31
35 .

34
b
33

34
az |
It

39
28

JAN-. L4,
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*  BRITISH PORTASLE SKID TEST JANe Lbs 197% PAGE b
FERGUSON  HAMPTOM  2.432 3.0k 34 a3 44 37 ) L
SWALEDALE  OWEN 2.813 3.10 31 an 43 E-R HIGH FRT A
VERNON GOWER 2.747 1.6 21 2y 45 34 ANATOSA
BAGUS GOYER 2.505 0.27 21 89 yq 3} . » U
COMANCHE  SPERGEN  2.533 ¥.ik 32 B 49 32
KURT HOPKINTON P.799 0.33 135 83 49 34 CHERTY S
LOGAN HOPKINTON 2.754 1.8k 35 a3 49 E L — _ —
MAR-J0 HIL SVILLE 3.7k 0.57 40 as 49 3k ' .
BALLOU GOWER 2.779 0.30 3y a7 43, 38 o T
SUNTHEIN  HOPKINTON 2.787 O.LD 38 a3 56 33 .. CHERTY __ —_ - . I
FARMERS  HOPKINTON 2.784 0.93 35 B4 50 34
DURHAH ST LOUIS  2.530 .78 @22 Bb §3 3 ARENACEOUS T T TmTTITooooe
COLUMBUS 4 WASSENVLE 2.538 3.0b 31 a7 50 37 . CHERTY e e
FARMINGTON ST L-SPERG 2.b59 214 30 a1 51 1 BEDS 13 THRU ib
CORNING  ERVINE CR 2.hb54 0.93 29 83 51 2  e€ps 3.5 T o
LECLAIRE  GOWER 2.783 0.3 37 . a7 53 . 3b . ANAMOSA____ _ - S
LANSING  HOPKINTON 2.77h 0.7§5 3§ 83 sz 3 CHERTY
PRESTON  HOPKINTON 2.737 1.29 85 53 3 CHERTY - T
SOUTH € R GOWER  P.754 2.a0 27 83 53 ELT ANAnoSA-HopiiN?N e SR
DOUDS MINE SPERGEN  2.b4Y4 2.8) 4O 87 54 as - BEDS 10A :&Ru 35
FRANKLIN  SPERGEN  2.57% SeH4 27 84 5k 28 sEd 1@ T

YOUNG AMCA WASSONVLE 2.587 2.8L _ 33 &7 58 2% .. CHERTY .

it PN e —— FUE S et P —— et et PR s s



APPENDIX E



BRITITH PORTABLE 3KID TEST

TYPE 1 SILICZOUS CARBONATES iCHEﬁTY-SANDYI

APPENDIX E

QUARRY GNIT P 6

TYPE 7 MISC
BROMLEY CRUSHED GR 2.L7h 103 25
JOHNSTON  CRUSHED GR 2.70) N.LO 2}
PITSCR PIT CRUSHID GR 2.87k lelb 28
STUCK PIT CRUSHED GR 2.B40 L.L) 2§

CR GRAVEL ]
DELL RPDS QUARTZITE
"DELL RPDS QUARTZITE

CR GRAVEL
STURTZ CRUSHED GR 2.718 1.43 28
DRESSER TRAPROCK
DRESSER TRAPROCK
LANGITRATT ST LOUIS  2.b9S5 7.?3 23
HAYKE YE ST LOUIS 2.bL78 0.8 27
SEDGHICK  HOPKINTOK
SEDGUICK  HOPKINTON
VLEHIS-QR ST LOUIS 2.b85 J.L7 29
ARGYLE 3T LOUIS 2.701 0.37 58

b5
bl
LY
&3
7
73
74
a3
B3
75
78

78
73
81
-3
7
7

37
43
43
4g
by
45
Yb
Uk
4?7
44

L i

L
a7

EXd

37
39
349

ABS ABR UWASHCD POLISHED DIFF

28
3N
24

. 23

32
29
30
34
22
2k

29 .

L2

EL
LL
4y
34
38

JANe 14.

197

COMMENTS

PAGE

BEDS 3-5
BEDS 8-13




BRITISH PORTAGL®: SKID

DoWs
FERGUSON
BEIT SHOP
GARDHNER
DANVILLE
HEINHOLD
FERGUSON'
SAITH @R
LEGRAND
LESIS
BOQNIES
SMITH @R
HAWKE YE
LEGRAND
DUBURUE ST
RONTOUR
WARNHOLTZ
CEDAR ER
EDGEWOOD
FERGUSON
COMANCHE
KURT
SUNDHEIN
DURHAN

MavRES (R
RAYNES (R
PROISEIR
ST LOUIS
SPERGEN

T LOUIS
MAYNES (R
ST LOUIS
HARPTON
SPERGEN.
ONEOTA
TPERGEN
IPERGEN
HATIPTON
SVILLE~-PSR
HAMPTON
CORSLVILLE

SPERGEN

HOPKINTON

HARBTON
SPERGEN

HOPKINTON
HOPKINTON

ST LOUIS

2.535

.79
g.LAS
2+LE7
2.b%9b

2.785

2« 723

TEST

Led?

Je47
D-L7
helO

k.33

g.70
J.80

34

2k
23
26

33
2b

EL

as

29
el
35
43
L3
390
36
38
32

39,

3s
22

75

79

7y
77
78
79
eZ]
83
77

39
43
40
40
4l
41
43
ya
42
43
4y
4y
4y
Yy
Yy
45
18
Yb

47

48
49
49
53
53

37
39
38
34
I
37
EL
30
38
34
37
38
a8
39
40
135
35
31
34
37
33

33
3k

JAN« 1Ya 1978
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BRITISH PORTABLEL IKID TEST

COLUMBUS J WAZSTMVLE  2.535 3.7%
FARMINGTON ST LfSPERG Pabb® 214
LANSING  HOPKINTON P.77b 0.75
PRISTON  HOPKINTON 2.737 1.2%
DOUDS MINF SPERGEN  2.LuY 2.4}
FRANKLIN  SPERGEN  P.57h 5.4

YOUNG ANCA WASSONVLET <2.bL87 2.8b

TYPE 2 RICRITIC LIMESTONE {MICROCRYSTALLINE-LITHOGRAPHIC)

MoSCou DAVEHPORT

MENLO ARGENTINE

FARMINGTON ST GEN 2.724 lok8
LuUBsEN CORALVILLE 2.700 C.40
noscou - DAVENPORT

NENLO ARGENTINE

MOSCou DAVENPORT 2.700 0.13 _

CRESCENT BETHANY F 2.L73 B.54

LOGAN BETHANY F  2.674 C.ul
CONFIDENCE EXLINE  2.593 D34
HENLO ARGENTINE R.bibé 0.70
PLANO  EXLINE 2.573 0.30
- FLORRY CORALVILLE 2.721 0.b?

DECATUR (Y BETHANY F  2.b34% L.4l
WEEP WATECR PLATTSNTH 2.b81L G.37

43
e?
33

21
25

27
a5
e?
25
o

23

. Bk

25

59
51
52
53
54
5%
54

30
31

33

33
33

33
33

34
34

35

35
34
3k
38

38

37
30
33
32
J8
28
24

.45

43

37

4
4y
4y

b4y

41

41

L3

41
3s
37
a5
3k

PAGE - 3

BEDS 1Ll-2u




W

BRTTISH PORTABLT SKID
LOGAY BF THANY F 2.h74
GRAND RIV BETHANY F  2.La7
STENNFTT (LAY CREEK 2.L58
WALNUT CTY CCOPER (R R.710
THAYE® BETHANY F 2.510
£ ARLHAR BETHANY F 2.514
WINTERSET BETHANY F 2.b1Y
FARNSWORTH WORLAND 24k99
CONFIDENCE COOPER (R 2.590
ATLANTIC  BFTHANY F 2.b40
JEFFERSON BETHANY F 2.b5H
STANZEL ARGENTINE 3.L231
BEDFORD ERVINE (R 2.377
CORNING ERVINE (R 2.hL5%

TYPE 3
FT BODGE GIL CITY
GILMORE € GILAORE € 2.LbS

. FT DODGE GIL CITY  2.b78
MITCHELL - GOWER 2.78u
FT DODGE  GIL (ITY
HODGES GILMORE € Relb?
SULIVAN SUL BURLINGTON Z.L34
ALDEN GIL CITY 2-Lb3

n: o g
L] L]

[ N
au n
Wl
wi [l

L]
o

~0
[F% ]
At
]

CLASTIC LINESTONE

g.90

0.37
0.43 32
181 42
N.20 42

0«40 35

77

75

75

T

-

75

73

7%

7

71
77

71

7

74

e
[ )

33
39
40
40
43
¥
42
42

43

43
by

uy

L1
53

a2

35
3k
3k
3h
35
3?

39

EL

3%
3}
35
35

EL
3k
3%
38
34
37

3b

32

39

ya

43 |
s

42
43
40

_JAN.

n

(OOLITIC-BIOCLASTICY .

L4+ 1976
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B2 ITISH PORTABLE SKID TEST JAN Ll 197k PAGE - &
eLLIT SBURTLINGTAN Z.L2L .13 34 75 y 35
BRUNS OWEN 2.730 C.b4 30 79 40 39
ALDEN GIL CITY  2.ESh 7.b? 37 a3 4z 33
BLOON SOLON .85 C.b4 2% 78 42 3k . O
CRAJFORD  RAPID-SLN 2.718 C.83 79 74 4y 32
ROBINS SOLON P-.bbd 1.00 33 75 4y 31 T T '
VINTON SOLON 2.bhh 1.723 27 77 45 ’ ) _ S
MILLER ouEN 2.182 1.32 25§ 73 us 33 )
EDDYVILLE ST GEN 2.b5k 0-90 3B 76 s 28 i -

TYPE 4 DOLOMITE (FINE TO COARSE CRYSTALLINE)

T LoudsN GOUER 2.749 1.30 29 81 = S L T
nO3CoY WAPSI g.?9 0.33 30 79 38 WY o — SR
MCGUIRE  GOWER 2.787 N.LD 27 27 38 39
GARNFR OWEN 2.790 0.17 23 78 19 39 ) S
WEPKING  CORALVILLE 2.800_0.30 22 77 39, 3\ o
KUSKNEN CEDAR VAL 2.490 G.57 29 81 40 41
FERTILE  CORALVILLE 2.770 0.33 21 &L 40 ! o -
BAGUS GOWER 2.793 0.63 25 83 40 43 __ﬁﬁwwm"m_;;5 _
MONTI HOPKINTON 2.7L% 0.k0 3k 83 40 41 ,Fg,

GARNE® OWEN 2.879 0.30 as 4 33 FULL FACE T
DANNATT  HOPKINTON 2.755 1.23 29 33 SR - _ "_ . .
FERTILE  CORALVILLE 2.731 7.93 30 89 41 19 .

SHAFFTON  GOWSR 2.708 0.40 39 81 41 50 T S



&

BRITISH PORTABLY SKID TEST

KESHICK
FLEARE®R
BEHR
KESWICK
BROYN
BOWSER
LOGAN
LOGAN
SWALEDALE
VERNON
BAGUS
BALLOU
MAR-40 HIL
LOGAN
FARMERS
LECLA IRE
SOUTH € R

L INWO 0D
CSULIVAN S
- DUENOW
FEPKING

CHRISTOFSN

HANPTON
STCWARTVLE
GOWER
HAMATON
SVILLE
GOWER
HOPKINTOHN
HOPKINTON
OWEN
GOuUIR
GOWER
GOWER

SVILLE

-HOPKINTON

HOPKINTON
GOUER

GOWER

JoH83 3a.13

T 2e734 LkebH

2.739 La23

. Be7hY4 0.83

2.773 0.87

2.8313 1.30
2.740 3.09
é-aas 0.27
f«779 J.30
ta Tkl TJ457
2«?54% 3.0k
€.784 0.93

2.783 .33

2-754 0.0

35
39

4z

25

33

38

33
31
23
Yy
40

35

37

27

83

32

&Y

83

T oa?

a5

83 -

a4

a7
aa

vl
4y

T4y

48

49

yg

49
yq
59

5) .

53

TYPE 5 NIXED LIMESTONS AND DOLONMITE)

DAV-SP GR
HCCRANEY

CORALVILLE
CORALVILLE

STEYARTVLE

2eh?h Geb7
A.708 0.37
2+771 3.30
2.74% 0.8

Aebbf 3.00

L
2é
28
24
25

[L]

.75

78
7h
7%

3%
34
35
35
3k

Y2

- 38

L1t}
38

3k -

39

3k

3a

1 T

33

ET

JAN.

3y

3t

3y

36

35

43
41
431
Ul
40

14+ 1976 PAGE - b
HIGH F2T A S
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BRITISH PORTABLE SKID

RANDALL
MEDIAPOLIS
DOuS

DIXON
RANDALL
CHRISTOFSH
LILLYBRIDG
YRAGS
KOHLEF
FERGUSON
HATERLOO S
NAXTN
WILDT @R
QUINBY
CONKL IN
FERGUSON
GARRTSON
MCCABE
KENDALLVLE
FESTINA
0SAGE
HALCOM M
MEDIAPOLIS
PINTS

CEDAP VAL
MCCRANEY
CAGLI CITY
CEDAR VAL
CEDAR VAL
STEWARTVLE
suc
CORALVILLE
SHELL ROCK
FAGLE CITY
CORALVILLE
CORALVILLE
CORALVILLE
SHELL ROCK
CORALVILLE
TAGLE CITY
CORALVILLE
PROSSER

STEWARTVLE

-EDGHOOD

CEDAR VAL
FAGLE CITY
HWASSONVLE
CORALVILLE

?-?bq o
deL5Y !

EEXS T

2-713
2.74b

?.L5U

£.717 0

2748

2.799

2. 719
Sebbd
2.735
P72k

2eb39

2.732
2.L9%
2.703
2.659
2.753
£.73k
2+b53
Pekb15

.86
0.5Y4

Oeuy

8.73

013

"
" 1]

d
(B

K] wr
w bt

30
39
a3

25
2k
Y-
&9
29

£5
34
27

‘33
B7

35
38
33

77
27
74
7
77
51
75
76
75
a3
75
an
77
81

1

&l

73

s

a3

24

8%
?9
53

3b
3b
37
37
EXs
3?7
38
EL

34

39
39
4
41
Y1
Y1
u)
43
42
42
4y
45
45
45
45

40
41
40
37
19

43
3?
38
31
Y1
35
39
3b
40

E: o

40
37

3k

3t

3
EL
EL

3y
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JAN»
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PCC LEDGE

FULL 1OFT FACE
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GRITISH PORTABL

m

RICEVILLY CTDAF VAL 2.532 2.1k 3

BEHF-LU38M GOYER-(VLL
MOSCOW-SLK DAVPT-STVL
ALDN~SEDGE GIL{TY~HOP

CRINT-QRTZ BFALLS-QTZ

SKID TEST

an

24
g
83
74

kL

35
36
E1
39

R

AN 14s 197k

Bl

33
Yy
4?
37

A5FT FACE

50/50
58/50
50/50
70/30
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