Report I
on
Reseoarch Project B-~9
Bituminous Construction with Sandstone Aggregate
Johnson County Proj. S.B, - 58-37-1

Jenuary 14, 19u3

Cn April 26th detailed notes wore made on each station of this
project, and it was docided that samples should be taken to represent
each type of surface on the project. Seventeen samples woere salected
as representative of the different types of mixes, and on May 6th and
Tth samples fifteen inches in diameter were drilled from this project.
These samples were selected to represent the variations in gradings and
bitumen content,

It should be noted that these szmples are representative only
of the immediate area from which they were taken. This report includes
inspection notes made on the immediate area surrounding the samples, on
May 6th and July 2ith,

At the time the May 6th inspection was made there had not been
sufficient hot weather to forecast the behavior of this pavement during
extremely hot weather,

The July 24th inspection was made after several weeks of very
warm weather, and for this reason the notes for the two inspections do
not agrec in all cases.

A table is included in this report giving complete gradings
and bitumen content on each sample,

Test results on this representative samples should prove to
be of great help in eveluating the different mixes, and should bs used
as a guide for designing sandstone mixes in the future.

Inspection on February 4th of the sections represented by the
seventeen samples revealed very little change since the previous inspec~
tion. All sections containing a high percentage of asphalt were none~
skid and very satisfactory for this season of the year, Careful observas
tione during different seasons of tho year lead to conclusions that any
asphalt content above 9.5% is too high, and below 8.5% the mix is defi-
cient in bitumen.

Gradings of the seventeen samples are very difficult to analygze.
Pitting of the surface is definitely related to the amount of large par-
ticles exposed in the surface. Indications are that all aggregate used
in surfaces should pass a No. 4 sieve. Temperature of the mix at the
time of laying is an important factor in keepinm large particles below
the wearing surface.

The use of a ¥idrating type finishing machine should irprovs
this type surface.



Gradation and Bitumen Content of Samples from Various Ssctions of the
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Samnle No. 1

Location - Station 4 + 00, 5 ft. left of center line.

General Remarks -~ The surface represented by this sample is in excell.
ent condition. The only possible criticism would be
that the asphalt content is too high. 8o far this
surface has been very resistant to wear,

May 6th Inspections o
Toxture -~ Closed, regsonably uniform, fine particles predom-
inate. ’
Pitting ~ Very, very slight,
Bitumen Content - The area represented by this sample appears
to contain an excess amount of asphalt.
However, no bleeding or shoving can be ob-
: served.
July 24th Inspections
Surface represented by this sample shows considersble
wrinkling during hot wseather, which confirms opinion that the
asphalt content should be lower. However, the surface is
still satisfactory and does not show any tendency to shove,
and is a very non-skid surface. -

Samle No, 2

Location ~ Station 5 % 50, 6 ft. left of center line,

General Remarks — This sample represents a very satisfactory surface
and it appears to have &n excellent grading, and
is very close to the correct bitumen content.

May 6th Inspectiont _

Texture - Closed, reasonably uniform, fine particles predom-

inate.

Pitting « Very slight. ,

Bitumen Content -~ The surface represented by this sample
indicates that the bitumen content is very
satisfactory, and from all indications does

_ not contain either a deficiency or an exe
COGSSe

July 24th Inspection:

Surface shows very little change from the May 6th in-
spection, except that during very hot weather it shows very,
very slight wrinkling, which indicates very slight excess as-
phalt.

s&mplﬁ Noe 3

Location = Station 4 + 00, 4 ft, right of center line.
General Remerks = This sample is similar to Samples 1 and 2, but is not

considered as good. It represents a very satisfactory
surface.
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May 6th Inspection: ,
Texture -~ Closed, but lorge particles predominate over
fines.
Pitting - Very slight, Tut too much to be desirable.
Bitumen Content - The surface represcnted by this sample
eppears to be slightly deficient in bitu-
men content. This appearance may be due
to slight pitting of the large particles.
July 24th Ingpections
Surface represented by this sample is satisfactory.
Asphalt content appears to be sufficient, and possibly con-
~taing a slight excess of agphalt.

Sample No. 4

Location - Station 8 + 4L, 8 ft. right of center line.
Goneral Romarks -~ This samplc represents a very satisfactory surface.

May 6th Inspection: ‘
Texture -~ Closed, fines predominate over large particles.
Pitting - Net pitted to any great extent, not detrimental.
Bitumen Content - Appears tc be very satisfactory.

July 24th Inspection:
The surface represented by this material is now show-
ing slight wrinkling, which indicates a slight excess bitumen
content. However, it is still a very satisfactory surface.

Bamle Ko. H

Location - Station 8 + 65, 8 ft. right of center line.
(Nctes under sample No. Y4 apply to Sample No. 5,
No. 5 taken as chock sample on No. 4).

Sample No. 6
Location -~ Station U4 + 35, 8 ft. right of center line.

General Rgmarks ~ This sample represents a uniform and desirable
type of pavement, but less large particles would
be desirable.

May 6th Ingpection:
Texture ~ Closed, fines predominate but toc much large
sgerogate, 3/8" size, is exposed.
Pitting - $1ight, but slightly more than is shown in
previous samples due to 3/8" size stone.
Bitumen Content -~ Very satisfactory.

July 24th Inspection:
Surface ropresented by this sample when inspected in
hot weather is still very satisfactory. The asphalt content
appears to be satisfactory.
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$armmle No. T ‘
Location - Station 26 + 00, 6 ft. left of center line.

General Remarks - This sample represents a wmiform condition frdi*,”
Station 25 + 00, and continues on left side. The
surface has pitted some but is very good, to date.

Msy 6th Inspection: ‘
Texture - Closed, but very slightly open. Fine particles
represent the highest points of the pavement.
Appearance generally not very good,
Pitting - Fairly degp on large particles.
Bitumen Content -~ A pears to be slightly deficient.

July 2Uth Inspection:

The teﬁture appears to have closed slightly since the
last inspectiorn, May bth, and the asphalt content appears to
be very close to correct. The surface in genoeral is very
~good.

Sezmle Noo 8 .
Location - Station 32 + 58, 6 ft. left of center line.

General Rgmarks ~ This sample ropresents e surface that is free from
woar, put is very high in asphalt content and is
bleeding. Shows some movement under traffic, how
ever, it is non-skid. It probably will shove under
traffic in the future.

May 6th Inspection: |

Texture - Very closed

Pitting ~ None.

Bitumen Content ~ It is very evident that this mix contalns
excess agphzlt as small wrinkles and bleed-
ing may be observed in some areas. However,
it is still a very non-skid surface and does
not show any movement under traffic,

July 24th Inspection:

The surface represented by this sample is now wrinkling
very badly and shows slight movement under traffic. However,
it is still a very non-skld surface and would be considered
_reasqnably satisfactory,

Bamplse Yo, 9

Location - Station 35 + 00, 6 ft. left of center line,
(Remarks under Sample No. 8 apply to this sample as it
was taken as a check on Sample No. 8).

Samyleo No. 10

Location - Station Y5 + 92, 6 ft. left of center line,
a8
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General Remarks -~ This sample represents a surface vefy similar to
that represented by Samples & and 9.

May 6th Inspection: ,
Texture ~ Vory closed.
Pitting ~ None.
Bitumen Content - Due to wrinkling and some bleeding it is
very evident that this sample contains an
excess amount of asphalt.

July 24th Inspection:
The surface reproesented by this sample is now wrinkl-
Ang badly and shows considerable bleeding and movement under
traffice It is vory evident that the asphalt content should
be reduced in this surface. '

Sample No. 11

Location ~ Station U6 « 0l, 5 ft. left of center lina.

General Rgmarks -~ This sample represents a surface that is too open
and is showing some wear. Not considerod a satis-
factory surface. : ’

May 6th Inspection:

Texture -~ Fairly open, not very desirable.

Pitting ~ Considerable pitting is t2king place in the sur-
faco represented by this sample, probably due to
deficisncy in finos.

Bitumen Content - Appears to be deficient.,

July 24th Inspection:
Asphalt contont still appears to be deficiont. How-
ever, the surface looks much better in hot weather than it
did at the time of the May inspection. It-{gstill pitting
very badly and tho texture is too mpen, also shows consider-
able wear, This surface, however, will prodably improve
with age.

Sample Ng. 12

Location ~ Station 53 + 00, 6 ft. right of center line.

General Remarks - This sample ropresents & surfacoc that is deficient in
fines, but is considered satisfactory.

May 6th Inspection:
- Toxture ~ Slightly open, deficiency in fine particles.
Pitting ~ Very slight.
Bitumen Content ~ Appears to be very satisfactory since large
pearticles are well coated and show very
slight pitting. ‘

July 24th Inspection:
Hot weather has changed the appearance of the surface
represented by this sample considerably, as it now appears to
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have an excess bitumen content and slight wrinkling may be
noted in small arcas. The teoxture appears to have closed
~up some since the last inspection,

Samplo No, 13
Location ~ Station 62 + 35, U4 ft, left of center lino.

éonerdn .Eemarks - This sample represents a section of surfacé that is
showing poor durability due to wear. It is not a
satisfactory grading.

May 6th Inspection:
Texture - Too open., Large particles, sizes 1/2" to 3/8m
predominatee
Pitting -~ Very bad, Definitely more than should have dsve-
loped for this period of services.
Bitumen Content ~ In gcneral this surface asppears to be
deficient in asphalt.

July 2Uth Inspection:

The bitumen content of this surfaco gpears to be
satisfactory at this time. However, tho surface is still
pitting slightly, but in all other réspects it is very sat-
isfactory.

Sarmle No. 1U4

Location - Station 100 + 06, 3 ft. loft of center line.

General Remarks -~ This samplc was taken to represent a goneral condition
of bad wear in a strip two to three feet wide on left
of center line from Station 80 + 00 to Station 100 %
00. The mix does not contain sufficient fines to pro-
tect the large particles.

May 6th Inspection:
Texture - Very open.
Pitting ~ Vory bad. shows considerable wear due to pitting
. of large particles.
Bitumen Content ~ Very difficult to judge, probably too lean.

July 24th Inspection,
The surface ropresented by this sample is very de-
finitely deficient in asphalt and is still pitting bvadly.
Texture is too open,.

Sample No. 15

Location ~ 99 + 80, 6 ft, left of conter line.

General Rgmarks -~ This sample was takon to compare difference in grad-
ing betwoen this reasonably satisfactory surface and
the surface rcpresented by Samplo No, 1k,
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May 6th Inspection:
Texture ~ §lightly open.
Pitting ~ Practically none. i
Bitumen Content ~ Appears to be. very satisfactory.

July 2U4th Inspectiong
This surface shows very little change since the May

.6th Inspections

Sarmlo Na. 16

Location — Station 154 + 32, 3 ft. right of cenier line.

General Ramsrks - This sempls was selscted to represent an undesirable
open texture which asppears deficient in bitumen,
Section begins at Station 152 + 25 and extends to
near the ond of the nroject, on the right side.

May 6th Inspection:
Toxture -~ Open.
Pitting ~ Fairly bad, shows some wear,
Bitumen Content = Appears to be deficient.

July 24th Inspoctions
At this inspection, it is very evident that the suwr-
face represonted by this sample does not contain sufficient
asphalt, also the texture is too open.

Sammle Wa, 17
Location « Station 121 + 90, 9 ft. loft of center line.

General Remarks -~ This sarple was taken to represent a type of surface
where large particles are the tire contact points,
being the high points of the surface. The large
particles have not pitted and the surface does not
show any wear.

May 6th Inspection:
Texture - Open.
Pitting - None.
Bitumen Content - Very satisfactory,

July 24th Inspection:
This surface shows very little change since the May
6th inspection except that it eppears to contain very slight
excess of asphalte o
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