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DISCLAIMER

This document is disseminated under the sponsorship of the Michigan

Department of Transportation (MDOT) in the interest of information exchange.
MDOT assumes no liability for its contents or use thereof.

The contents of this report reflect the views of the contracting organization, which
is responsible for the accuracy of the information presented herein. The contents

may not necessarily reflect the views of MDOT and do not constitute standards,
specifications, or regulations.
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Abstract

This report describes a follow-up project to the previous project titled "Test Method to Determine the
Existence of Segregation in Bituminous Mixtures". To better correlate nuclear-measured density with
segregation, procedures were developed to incorporate mapping of apparently segregated areas and
apparently non-segregated control areas. Statistical comparison tests were then performed on data
from both segregated and non-segregated areas to assess whether there were significant differences in
nuclear-measured density and gradation parameters.

It was found that statistically significant differences in nuclear density will usually be present where
medium or heavy segregated areas are identified visually and these areas have aggregate gradation
differences from non-segregated areas. The proposed criteria were the nuclear density differences
with p-values less than 10, The criteria were further verified by the gradation differences of p-values
less than 10”%. The conditional probability of finding medium or heavy segregation based on visual
identification and nuclear density measurements is approximately 86%; the conditional probability of
finding light through medium segregation drops to 63%.

The occurrence of segregation deteriorates pavements. Raveling and cracking were the most common
distresses at segregation sites. Growth rate of distresses depends on the degree of segregation.

Key Words : segregation, nuclear density, asphalt pavements, statistical methods,
quality control, bituminous mixtures, pavement performance
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Conversion Factors

English

Metric

1 inch, in

1 foot, ft

1 yard, yd

1 mile (U.S.)
1 mil

1 inch square, in”

1 foot square, ft?

1 yard square, yd?

1 square mile (U.S.)

1 pound mass, lbm or 1b
1 ton =2000 lbm
1 slug (1 Ib-force/ft/s®)

1 pound-force, 1bf
1 ton-force

1 pound per square inch, psi
1 kip per square inch, ksi
1 pound-force/square foot, psf

1 pound-mass per cubic foot, pcf
For asphalt overlays

100 pounds per square yard = 0.9 in
170 pounds per square yard = 1.5 in

2544 mm=2.544 cm = 0.0254 m

304.8 mm = 30.48 cm = 0.3048 m

9144 mm=91.44cm=0.9144 m

1,609 m = 1.609 km

0.0254 mm = 0.0000254 m = 25.4 micron

6452 mm?® = 6.45 cm® = 6.452 m>
0.0929 m® = 929.03 cm?

0.836 m? = 8361.3 cm?

2.590 km?>

0.4536 kg
907.2 kg
14.59 kg

4.448 N
8.896 x 10° N = 8.896 kN

6.895 kPa = 6.895 x 10° Pa
6896 kPa = 6.895 x 10° Pa
47.88 Pa

16.018 kg/m’

54.25 kg/m?=23.1 mm
92.22 kg/m* = 39.2 mm
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Segregation Survey

[ Weather; o+
Surveyor: | | | (your name) ik }
Control Section Number: J 238N0 Route: M (’)ws 9”/’ /}%Uectlon M '
Region: Do, Mile Post: from to
Section Number: Test Site Numiber:. ] ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

that are visually identifiable or
can be determined by other methods.

Type of O&frega_ﬁﬂ:/\
Continugus J_

[ PO N D LS

S —— A\

Systematic

Random . -

Degree of Segregation 4

Heavy: stone against stone, little or no matrix (fine) i j/

Medium: lack of surrounding matrix (fine),significantly /ﬂ‘ 14
more stone than surrounding mat

Light; matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
|
i
b

1. Raveling -
D Low E(Moderate {0 High O
Low: aggregate or binder has started to wear away, o
but not progressed significantly P
Moderate: aggregate or binder has wom away, and the surface 5 !
texture becomes moderately rough and pitted; >~
loss particles generally exist; loss of fine aggregate - .
and some loss of coarse aggregate ™ ;
High: aggregate or binder has worn away, and the surface texture | !
is very rough and pitted; loss of coarse aggregate ) E 16 ft ¥
Zg.yf‘acking L=
U Low 0 Moderate g High o |
Low: a crack with a mean width < 0.25 in. ol

Moderate: a crack with a mean width > 0.25 in. and £0.75 in,;
or any crack with a mean width <0.75 in,
and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth O
4. Flashing

Low O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait

¥
HER

it

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

S
12 £t

8 ft

4 ft

et

T

Date of Survey: Dec. 3, 1997

4 fUf—

|

Shoulder



Segregation Survey Date of Survey: Dec. 3, 1997

] Weather:
Surveyor: [ (your name %/ /
Control Section Number: 3 Xﬂﬂﬁ Route: Direction: // %{ %
Region:__ ffugit - Mile Post: from to__ '

Section Number: / Test Site Number: / ADT:

Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and ‘
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

36 ft

A

Type of Segregation: N Lo N ‘/f
Continuous y S : e L [
Systematic T M \ o
Random . 5w

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

2 Low J Moderate 0 High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarsc aggregate
2. Cracking

0 Low O Moderate 0 High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjécent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width £ 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

O Low 0 Moderate 0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

e F—

Direclion

I'tafllic

COMMENTS ' ‘ e -{‘_,-*r-_-.;

121t

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder



Segregation Survey Date of Survey: Dec. 3, 1997
| Weather:

A 4
Surveyor: ’ (your name ) : C; U5 Z al”
Control Section Number:__4 KIVO Route:_ D EC/4/ Ditection__ L
Region: Wy xS/ 74 Mile Post: from to "8 <
Section Number: 4 ,/ Test Site Number: / ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

that are visually identifiable or
can be determined by other methods.
Type of Segregation:
~ . o
/' Continuous . . L, SR
Svstematic T
Random .« .,
L
_

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling
0 Tow O Moderate { High
{ Low: gzgregate or binder has started to wear away,
but not progressed significantly
~ Moderate: aggregate or binder has wom away, and the surface

i

[

. s texture becomes moderately rough and pitted; <
oy { 2, o%s,panicles generally exist; loss of fine aggregate —
’\“ RS ] {1 and some loss of coarse aggregate [

High: aggregate or binder has worn away, and the surface texture
is very rough and pitted; loss of coarse aggregate

\ 2, Cracking =
A\ O Low O Moderate O High # ‘
.1

Low: a crack with a mean width < 0.25 in. Q)L\\)\, b

Moderate: a crack with a mean width > (.25 in. and < 0.75
or any crack with a mean width < 0.75 in.

and adjacent low severity random cracking ,\ B
High: any crack with a mean width > 0.75 in.; '
or any crack with a mean width < 0.75 in. and “O

adjacent moderate to high random cracking (
¢« 3.Rut Depth ‘VL
,’\ 4. Flushing L
O Low O Moderate O High
Low: an area of pavement surface discolored refative to
the remainder of the pavement by excess asphait
Moderate: an arca of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

f

Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey
Weather:

Surveyor: __ i

- (your name)
Control Section Number: / 3poo

Route:Sp, Crews LT Direction: ‘U@S*

Region:_Uuiversity Mile Post: from _ 424 to__«/A4

Date of Survey: Dec. 3, 1997

Section Number: ' 7 Test Site Number: . L ADT: A

Definition of Segregation:
Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

Segregation Map

that are visually identifiable or 36 ft A S BRI J
can be determined by other methods. ‘ -~~}*; :

Type of Segregation: i %
Continuous{___ - ———
Systematic  ~ ~ j : . : oo

Degree of Segregation
(%eavv:)stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly

more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

1. Raveling

0 Low ¥ Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particies generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

X Low O Moderate
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0,25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0,75 in. and
adjacent moderate to high random cracking
3. Rut Depth MA.
4., Flushing

ﬂ Low 0 Moderate 0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

Distress to be Identified A
]

Direclion

0 High

['raflfic

T

COMMENTS

12 ft

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

i

Shoulder



b ¥ - 4 . ‘.&1
o ﬂﬂ ",..v .
egregation Survey Date of Survey: Dec. 3, 1997
\ o ' Weather; Yy
Surveyor: ) (y9ur Name) come o/ /o
Control Section Numbers 38009 Route: eroc Direction:_ 25/
Region: //,U/z///Jr/Y ' Mile Post: from . to
Section Number: / Test Site Number: / ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or .

can be determined by other methods.

Type of Segregation:

Continuous | sy
A A —
Systematic
= 2 . z * 2 2 N
-
Random . . .
- . s

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly -~
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat 4—

Distress to be Identified ‘L
1. Raveling

J Low O Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes mederately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has womn away, and the surface texture .
is very rough and pitted; loss of coarse aggregate *
2. Cracking
J Low 0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width <0.75 in.
and adjécent low severity random cracking
High: any crack with a mean width > 0.75 in,;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4., Flushing

0 Low (J Moderate O High ‘"*“"*""‘f“""“-i ----- T

Lion

3

Tralfic Direc

Low: an area of pavement surface discolored relative to *

.........

the remainder of the pavement by excess asphalt - : . @ i ] )

Moderate: an area of pavement surface that is losing TTTYTYTTTTTTT ‘Ju,‘"" N
surface texture due to excess asphait 4 ft @ : : !

High: excess asphalt gives the pavement surface a shiny appearance; ' % i i :

the aggregate may be obscured by excess asphalt; RO
tire marks may be evident in warm whether boeo

COMMENTS

Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey Date of Survey: Dec. 3, 1997
Weather:

Surveyor: N _ o (your name) Lot~ @dj—
Control Secgi(i%Number: 3950600 Route: 2400 irection: W ,
L (:/’ I% 0

Region: Mile Post: from t
Section Number: [ Test Site Number:_ ,_._/ ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement 26 it
that are visually identifiable or

can be determined by other methods.

Type of Segregation:/‘/\\

4 X Pl S /\
Continuous ( ,,L "’”"‘”{”“"‘ e 321t
& Ny
Systematic T '
3 2 2 2 x o )
Random " . . \
Random . 3 |

Degree of Segregation !
Heayv: stone against stone, little or nd matrix (fine)
ack of surrounding matrix (fine),significantly
more stone than surpounding mat

Light: matrix (fine) in place/more stone than surrounding mat

Distress to be Identifi
1. Raveling
3 Low Moutrate High

Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
regate or binder has worn away, and the surface texture

Direclion

w
<
(1]
3
=
3
c
@
=
a
§=3
g
o
a
&
=}
w
wv
o
2
[e]
<]
g
wv
o
[~
(]
o
e
0
0Q
[
[
o
)
o

0 Moderate 0O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width <0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.; ,
or any crack with a mean width < 0.75 in. and

Wle to high random cracking

0 Moderate O High
Low: an area of pavement surtace discolored reiative to

the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing

surface texture due to excess asphalt 4 ft

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;

tire marks may be evident in warm whether

Tiraffic

COMMENTS

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey Date of Survey: Dec. 3, 1997

Surveyor: _. (your name)

Control Section Number: \Ba\\c\) o Yreash,,  Route: 3BOOO Direction:

Region: \)mvms\\-«:\) > Mile Post: from to

Section Number: 3 \ Test Site Number:__ ¥ \ ADT:__Nla
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

that are visually identifiable or 36 ft
can be determined by other methods.

Type of Segregation:

X Continuous . m“m | e 32 ft
Systematic ) 7 :r . '
Random _.—V_—.v_’

28t

Degree of Segregation
x Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A

{. Raveling Sama AT

J Low X Moderate J High

Low: aggregate or binder has started to wear away,
but not progressed significantly

Moderate: aggregate or binder has worn away, and the surface
texture bccomes moderately rough and pitted;
loss particies generally exist; loss of fine aggregate
and some loss of coarse aggregate

High: aggregate or binder has worn away, and the surface texture

Direclion

is very rough and pitted; loss of coarse aggregate 16 ft
2. Cracking
O Low O Moderate d High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £0.75 in.;
or any crack with a mean width < 0.75 in.

Y

Trallic

and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing 8 ft

O Low 0 Moderate 0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt 4 ft

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt; k
tire marks may be evident in warm whether 1 pood S .
COMMENTS w ‘r 1. ——{ T,""i_ '-- -Er---?--_-;r-__]
O [ - ) S
[N e —
< @® N

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

Weather: c\w-&,\( m\& s



Segregation Survey

]

Date of Survey: Dec. 3, 1997
Weather:

Surveyor: - (ydur name) \ |

Control Section Number; 2 %052) Route: SPE&C 4?\96\—01)irection: Lf)“ g\ Tbc& -
Region: VA Mile Post: from ) to_ © .
Section Number: | Test Site Number:_ \ ADT:___|O

Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

that are visually identifiable or

can be determined by other methods.

Type of Segregation:
c i ) " ) VHM N AR,
@ kA A
Systematic o
i v . 2 i 2 2
Random P A

L g

2

A S —

Degree of Segregation
Heavy: stone against stone, little

or no matrix {fine)

Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

"~ Distress to be Identified

1. Raveling

O Low Moderate

g High

Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
toss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has womn away, and the surface texture
is very rough and pitted; loss of coarse aggregate

2. Cracking

O Low O Moderate
Low: a crack with a mean width

{ High
<0.25 in.

Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.

and adjacent low seve

rity random cracking

High: any crack with a mean width > 0.75 in.:
or any crack with a mean width < 0,75 in. and

adjacent moderate to high

3. Rut Depth NN
4. Flushing
O Low O Moderate

random cracking

0 High

Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt

Moderate: ar: area of pavement s

urface that is losing

surface texture due to excess asphalt

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphait;

tire marks may be evident

COMMENTS
Loss o"[ ””d/‘%

Please mark down the location of segregation, degree of segregation, also describe the segregation patter;

in warm whether

sk of batacey o

36 [t

321t

28 ft

dmen

"

4V
~
—
—-
o

e -
b

0
:!
S
;)I

|

1B It
Q| }
= N
3 '

8 ft

4 ft

5 Gyt S
h : |

.......

N

'

[

if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

I

Shoulder



.Continuous

v § [: Segregation Survey
I

7"_ S'D (038 4

Date of Survey: Dec. 3, 1997
Weather: ¢l &vu(a .

Surveyor: | ‘ (your name)

Control Section Number: Route: Direction:;
Region: Mile Post: from to
Section Number: <10 | Test Site Number: ADT:
Definition of Segregation: B Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

36 ft

that are visually identifiable or
can be determined by other methods.

Type of Segregation:

TR

PPN O T AL

321t

t———

Svstematic

Random . ° .

28 ft

Degree of Segregation
Heayy: stone against stone, little or no matrix (fine)
Medium: lack ot surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified

.......

' : :
B R ks Rl R P

1. Raveling - % |
%) Low 00 Moderate O High O
Low: aggregate or binder has started to wear away, = : ! T
but not progressed significantly N 1 ;
Moderate: aggregate or binder has worn away, and the surface 5 1
texture becomes moderately rough and pitted; P
loss particles generally exist; loss of fine aggregate = l
and some loss of coarse aggregate ~ I
Hish: aggregate or binder has wom away, and the surface texture ;
is very rough and pitted; loss of coarse aggregate ®) !
2. Cracking c—
T Low O Moderate 0 High o :
Low: a crack with a mean width < 0.25 in. g
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.; —_
or any crack with a mean width < 0.75 in, —

and adjacent low'severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0,75 in. and
adjacent moderate to high random cracking
3. Rut Depth

4, Flushing

O Low 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt

High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether !
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Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Nuclear Density Sampling Data (Jan. 16, 1998)

Control

SITE 1 Parking Lot of MDOT Special Crews Building, Jackson
Chart Standard Density 2853 Gauge No. 99398
Moisture 660 Model Troxler 3440
Operating Density 2850 Inspector Joe Badgley
Standard Moisture 670
Sample 2
1gh Control
0132 135.9 0436 140.2 132.7 Y
0131 136.0 0435 143.3 0635 134.5 Control Heavy
0130 136.2 0434 1404| 0634 [133.3 ot
0129 137.5 0433 140.6 0633 134.1 LisHt
0128 136.3 0432 140.7] 0632 [133.2 sat
0127 135.0 0431 141.6 0631 131.4
0126 1354 0430 139.6 0630 134.5 EBIL
0125 135.5 0429 138.1 0629 132.1
0124 135.9 0428 138.1 0628 131.9 Raft
mean 136.0 0427 138.9 0627 132.5
std. 0.76 0426 139.6 0626 135.1 zait
0425 139.4 0625 134.6
mean 1400 mean  133.3 O I i i N A
std. 1.46 std. 1.22
12 I]\\., e;‘iL -
Sample 4 Sample 5 -
Control
133.1 0416 138.4 0616 132.7
0111 133.5 0415 137.7 0615 132.5 o
0110 133.0 0414 140.9 0614 132.9
0109 129.8 0413 138.7 0613 131.9 ° = = g X
0108 131.8 0412 138.0 0612 131.9 "
0107 130.9 0411 139.6 0611 130.9
0106 131.7 0410 138.9 0610 131.7
0105 133.0 0409 136.7 0609 131.9
0104 133.0 0408 139.9 0608 129.8 Control
mean 132.2 mean 138.8 mean 131.8 Outside
std. 1.24 std. 1.26 std. 0.96 Control 10| 136.9
Control 9 [ 136.4
Control 8 1136.6
Control 7 | 138.6
Control 6 {138.9
Control 5 | 138.7
Control 4 | 140.0
Control 3 | 138.1
Control 2 1137.8
Control1 | 139.3
mean 138.1
std. 1.20



Nuclear Density Sampling Data (April 9, 1998)

SITE 1 Parking Lot of MDOT Special Crews Building, Jackson
Chart Standard Density 2863 Gauge No. 1E+05
Moisture 652 Model Troxler 3440
Operating Density 2870 Inspector Joe
Standard Moisture 658 :
Control
0423 138.4
0421 138.8 0620 129.4 v
0419 134.7 0618 129.4
36 ft.
Control
32fL
0406 138.9
0404 138.0
0402 138.1 o
24ft
3 =] =] B
Transverse Control il e B =
0010 [133.3] NewC9 |1355 zan s L.
0210 1341] NewC8 [1326 5
0310 135.1 New C7 135.1 16 it
0510 135.1 New C6 136.9
0710 136.2 New C5 135.1 20 °
0810 138.6] NewC4 [1352 I 0 i .
0910 1352] NewC3 |1382 bt .
1010 138.3 New C2 138.2 .
1110 133.4 New C1 134.1 - .
1210 136.8 mean 135.7 °
std. 1.84

4 £t
gft
121t
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Site 2



Segregation Survey Date of Survey: Dec. 3, 1997
: Weather:

///c{s%

ADT:

Surveyor: . | (your nam

Control Section Number: Route:
.Region: JAM;/- . Mile Post: from

Section Number: / Test Site Number:,_2,

? Direction:

Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

36 ft

Type of Segregation:

T

Continuous . TEme— 32 ft

Svstematic

Random T,

Degree of Segregation
Heavv: stone against stone, little or no matrix {fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

 Low Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has womn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; ioss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has worn away, and the surface texture !
) is very rough and pitted; loss of coarse aggregate "y 16 ft l
2, Cracking

J Low 0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjﬁcenl low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width <0.75 in, and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing 8 ft

O Low 0 Moderate O High
Low: an area of pavement surface discolored relative to

the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing

surface texture due to excess asphait 4 ft

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;

tire marks may be evident in warm whether

Lion

3
—

-~ S

Direc

I'raflfic

i

N

COMMENTS

Ty, 9

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder




Segregation Survey Date of Survey: Dec. 3, 1997

i Weather: 8(7 *
Surveyor: r (your name [4/
Control Section Number: Route: Direction: 5 T

Region:Jﬂ/Vm/ rf“’ Mile Post: from __to

=seetiomr Number: Test Site Number: 92 ADT:
| W of ELLERY AFE
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

that are visually identifiable or 36 L,
can be determined by other methods.
Type of Segregation:
COn[i ous e ) " AL A LS S
@vstematic) T @J d
PP S S ’ ua J
Random - .,

Degree of Segregation
% Heavy: stone against stone, little or no matrix (fine)
4 Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

J Low 0 Moderate OJ High
Low: aggregate or binder has started to wear away,
but not progressed significantty
Moderate: aggregate or binder has worn away, and the surface
j texture becomes moderately rough and pitted;
} loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
/H_i&h: aggregate or binder has worn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
3 Low 0 Moderate 3 High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking

;E. Rut Deith
Low O Moderate O High

Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt; S‘I g.
tire marks may be evident in warm whether

e

COMMENTS

Shoulder

121t

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey Date of Survey: Dec. 3, 1997

; Weather:
Surveyor: _ oo (your name)
Control Section Nufnber:__ /3R Route: @B B.-94 Directi Z// i
Region: | hids Mile Post: from _E. e @ﬂ 5”&/144
Section Number: @_ﬁ / Test Site Number: =2 DT: J
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement 26 ft

that are visually identifiable or SR [ oo
can be determined by other methods. ;L ~-\-~-- R TARSEEERT Rt

Type of Segregation:

TR

Continuous . [T

Systematic

Random ¥

Degree of Segregation
Heayv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
1. Raveling = !
C Low {Moderale d High C
Low: aggregate or binder has started to wear away, =
but not progressed significantly N
s

Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generaily exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate

2. Cpacking
{E/l;:w 0 Moderate O High

Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in,;
or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in,;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth Moye
Flushing
Lew O Moderate {1 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is osing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whethe

)

Dite

Trallic

COMMENTS
&\ 3

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, piease provide information for the location and the severity level

f

Shoulder



Segregation Survey Date of Survey: Dec. 3, 1997

‘ Weather:
Surveyor: | L (your nam

e
Control Sec'ti'o Number: : Route: éLL 9 L" Direction:; W
Region:___) Avpv/on F v Mile Post: from E‘LLCW Rel'to
Section Number: ) ‘ Test Site Number: A ADT:

Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visuaily identifiable or

can be determined by other methods.

Type of Segregation:

Continuous

Systematic

Random - .

Degree of Segregation
Heavv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fjne) in place, more stone than surrounding mat

be Identified

] Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly

Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate

High: aggregate or binder has wom away, and the surface texture

is very ro d pitted; loss of coarse aggregate
2. Cracking
3 Low O Moderate O High

Low: a crack with a mean width <0.25 in,

Moderate: a crack with a mean width > 0.25 in. and € 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking

High: any crack with a mean width > 0.75 in.;

or any crack with a meas width £0.75 in. and
adjacent m%mﬁ;\ random cracking

O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMEN Cl %

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

Traffic Direclion

f

Shoulder



Date of Survey: Dec. 3, 1997

Segregation Survey
| Weather: € Wﬂ{q 307

Surveyor: o ’ (your name)

Control Section Number;__ " Route: 8L-94- Direction: ol/enz-lw{ .
Region:__(dvivess ity Mile Post: from _&llery R to

Section Number: ] Test Site Number:_ . ADT:

Definition of Segregation:
Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

Segregation Map

that are visually identifiable or

can be determined by other methods.

Type of Segregation:

Continuous Y o
Systematic

Random .« = .

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place. more stone than surrounding mat

Distress to be Identified A
1. Raveling ol
. |
& Low O Moderate 0 High oN
Low: aggregate or binder has started to wear away, -

but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has womn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

R Low O Moderate
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in,;
or any crack with a mean width < 0.75 in.
and adjécent low-severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width £ 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

3 Low T Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt

b

Direc

O High

Tirallic

High: excess asphalt gives the pavement surface a shiny appearance; . 1 _______ L
the aggregate may be obscured by excess asphalt; H } !
tire marks may be evident in warm whether B
COMMENTS ‘
O -—
<

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern; .
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder



Segregation Survey

Date of Survey: Dec. 3, 1997

! Weather:
Surveyor: | e (your name) 5%?,
Control Section Number! Route: 74 Direction: __ z¢ 42 /
Region:_ JA//ve45 /% Mile Post: from to
Section Number:___'_ /. Test Site Number: Z ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

rreTR
Continuous [P
. —
Systematic
= 2 = = 3 2 2
—_—
Random -

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified

1. Raveling -
3 Low 0 Moderate O High @)
Low: aggregate or binder has started to wear away, =
but not progressed significantly 3
Moderate: aggregate or binder has wom away, and the surface ot

texture becomes moderately rough and pitted; .
loss particles generally exist; loss of fine aggregate =
and some loss of coarse aggregate ™

High: aggregate or binder has worn away, and the surface texture

is very rough and pitted; loss of coarse aggregate ’ ,-\
. o
2. Cracking L=
J Low O Moderate O High b
Low: a crack with a mean width £ 0.25 in, e
Moderate: a crack with a mean width > 0.25 in, and < 0.75 in,; —
or any crack with a mean width < 0.75 in. —

and adjacent fow severity random cracking
High: any crack with a mean width > 075 in.;
or any crack with a mean width £ 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

d Low 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

B ft ————— v
N O .
4 ft : - 3 5

12 ft

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the {ocation and the severity level

Shoulder



Segregation Survey

i
Surveyor: _ ?

(your n
Routzma_ Q 4

Date of Survey:
Weather: (/b

Dec. 3, 1997

Direction: U)fCaT

Control Section Number:
Region: L‘mu ey~ LD é

Section Number: X

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type ofSegregation:

- E——

Systematic

S—

Random . =y
?

. S ——

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

T Low 0 Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly

Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted:
loss particles generally exist; loss of fine aggregate
and some losg of coarse aggregate

High: aggregate or bipder has worn away, and the surface texture

is very rou d pitted; loss of coarse aggregate
2. Cracking
d Low O Moderate O High

Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in;
or any crack with a mean width < 0.75 in.
and adj;accnt low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width £0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

d Low O Moderate g High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether .
529

COMMENTS W/, // /—rwb/ vt W

Mile Post: from l:/llzn—q U.)J..s‘f
Test Site Number:

Tralfic Direclion

ADT:

(ovama
Segregation Map

36 ft

=L

£

‘
T
:
!
i
:
.
;
—t
‘
:
:
!
!
!
!
Y
!
:
!
;
:
!
:
!
:
:
!

A

g%

&

¥
Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

o eu”d

-



Segregation Survey Date of Survey: Dec. 3, 1997
' Weather: c ) ou.&\l AN 38&

Surveyor: , l (your name)

Control Section Number;  3® Route:_T-94 ®L._ Direction;. N
Region:_ \Unyses, \—q\ Mile Post: from _Z W\ ey to

Section Number: Test Site Number: B2 ! ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

“ Continuous . . R

Systematic

—_—
( Xm> "'_: LY

Degree of Segregation
Heavv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly

more stone than surrounding mat
,m atrix (fine) in place, more stone than surrounding mat
Distress to be identified A
1. Raveling

J Low T Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantty
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted,
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
J Low {0 Moderate O High
Low: acrack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjécent low severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

O Low 0 Moderate  High
Low: an area of pavement surface discolored reiative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt

Direclion

Traflic

High: excess asphalt gives the pavement surface a shiny appearance; —

the aggregate may be obscured by excess asphait; )

tire marks may be evident in warm whether o,

B —

COMMENTS -

X RGPEARS Too CoARTE *’E
SCeetd =

‘T‘gAanﬁ% BN N

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



e =
P - ) .
2 b S@gregatlon Survey Date of Survey: Dec. 3, 1997
; Weather:
Surveyor; L | our name
. - . G . )B'L 494 gt WPST
Control Section Number: Route: D,;rectxolx)l. .
Region:___ On o 7y Mile Post: from _-{'37%" 12§ to
Section Number: S Test Site Number: _ ;} ADT:
Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and [

fine aggregate particles in a bituminous pavement

that are visually identifiable or 36 ft

can be determined by other methods.

Type of Segregation:
E Continuou§ - n AL AR AT 32 ft

¢ Svstemati
T

g - - = - = o 2

kY —_—
/' Random \ . -

\

28ft

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

24 ft i

Distress to be identified A

1. Raveling.

N4
;g Lowes 7] Moderate (O High

“Low: aggregate’or binder has started to wear away,

but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has worn away, and the surface texture

Direclion

is very rough and pitted; loss of coarse aggregate
2. Cracking
J Low {0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width < 0.75 in.

T ra ffic

and adjacent low severity random cracking

High: any crack with a mean width 2 0.75 in;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth

4. Flushing

3 Low ﬁ Moderate 0 High
Low: an area of pavement surface discolored refative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt

High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

)

,/. —_— "
. ¥ Loty

e

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder



Nuclear Density Sampling Data (Jan. 16, 1998)

SITE 2 Michigan Ave. W.Bound (in front of Foote Hospital), Jackso
Chart-Standard Density 2853 Gauge No. 99398

Moisture 660 Model Troxler 3440
Operating Density 2850 Inspector Joe Badgley
Standard Moisture 670

Control _
" Gutside.

Control 1] 1362 10236 1365|0228 1375 072 1146.3

Control 2] 139.5 0235 136.8 0227 137.6 0727 146.5
Control 3| 139.4 10234 131.7 0226 137.4 0726 146.7

Control4| 134.8 0233 135.0 0225 138.6 0725 146.1
Control 5| 136.8 (0232 135.8 0224 137.4 0724 147.0

Control 6| 136.8 |0336 137.5 0328 140.0 0828 145.4

Control 7| 139.0 |0335 137.7 0327 140.7 0827 147 .1

Control 8| 138.5 0334 140.3 0326 138.2 0826 144.2

Control 9| 1414 (0333 133.3 (14 0325 139.2 0825 146.8

Control 10| 140.3 {0332 141.4 0324 138.3 0824 146.5
mean 138.3 mean 137.0 mean 138.5 mean 146.3
std. 2.05 std. 2.85 std. 1.15 std. 0.87

Y

Medium
38 ft
Control

[1LLL]

321t

139.8 (0103 136.3
0219 138.7 _ |0303 135.9
0218 137.8 _ |0503 145.5
0217 133.8 _ |0703 138.7
0216 132.7 0101 134.6 T e

rBIt

0215 132.4 0301 139.3 -
0214 135.9  |0501 142.9 zote| @4~
0213 1347|0701 1431 .
0212 137.5 mean 139.5 8t
mean 135.9 std. 3.94 o
std. 2.68 12 £t ||

81t

4t Heavy

e
4 fi| ‘?’
A
yIr
>

12t




Site 3



Segregation Survey Date of Survey: Dec. 3, 1997

A .
.

Weather:
Surveyor; < -0 ‘ L_ (your name)
Control Section Number: Route: 3/ DL Direction: ~ > /L
Region:ﬂué,[mv,v L. . Mile Post: fro o (ol Nl :

Section Number: g ) Test Site Number:
74 g

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods. -

.................

Type of Segregation:

S
/ Continuous e vt

Systematic

Random .« .

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
1. Raveling

T Low 0 Moderate 0 High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has worn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
g Low 0O Moderate J High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in,;
or any crack with a mean width £ 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4, Flushing
O Low 0 Moderate 0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt oo | R
Moderate: an area of pavement surface that is losing P ey ;’"":"""""
surface texture due to excess asphait 4 ft : '
High: excess asphalt gives the pavement surface a shiny appearance; P
the aggregate may be obscured by excess asphalt; T
tire marks may be evident in warm whether / .
COMMENTS 5

it Ao ed - - A
fobontial o fubune . /| & & 1o M ymw{mm

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

Tralfic Direclion

______

_____

V
' '
' '
' .

a r
t h
1 '
. i

¥
Shoulder

12 ftf



Segregation Survey

Surveyor: l

Contro! Section Nurr;ber:

Region;_ UN vl T“{

Section Number:_

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particies in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:
PRI
Continuous ) PORPRNTSNI
, =
Systematic
. -3 e nd 3. X 2
Random . N

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: iack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

O Low 0 Moderate J High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarsc aggregate
High: aggregate or binder has worn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
O Low T Moderate 2] High
Low: a crack with a mean width < 0.25 in,
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width £ 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in,;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

O Low 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait

scllon

Tialfic

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

Dir

(your name)

Date of Survey: Dec. 3, 1997

y

Shoulder



Segregation Survey

Surveyor: e i

Control Section Numbef |

(your name) g

Date of Survey: Dec. 3, 1997
Weather:

5
“ Direction: ffJ/ 0F7 ,6.;&

Region:_ e J/+4y

Section Number:

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:
s
Continuous [ORRN
: -
Svstematic
i z a2 L rl 2 " -~
-
Random . -
x

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

3 Low (0 Moderate d High
Low: aggregate or binder has startied to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
J Low 0 Moderate
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width £ 0.75 in.
and adjacent low-severity random cracking
High: any crack with a mean width = 0.75 in.;
or any crack with a mean width £ 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

O Low O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait

0 High

Lion

2 C

Dite

['ralfic

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTS

*

Route: 2}/
Mile Post: from to
7 Test Site Number: ' ADT:
Segregation Map

f
Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey

Date of Survey: Dec. 3, 1997

_ Weather:
Surveyor: { (your name)

Control Section Number: ! Route:_ BL-94 Direction;_&zf-bd .
Region:___Uniuer¢i Mile Post: from _fge Ave to_ Letgm )
Section Number: a Test Site Number:_ g ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

Continuous RIS

Systematic ]
D

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A

1. Raveling

ﬁ Low 0 Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
{oss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2, Cracking

& Low O Moderate
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width <0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in,;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4, Flushing

B Low 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphait gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

Direclion

0 High

Tralfic

COMMENTS

f

Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

/

/
,’/



Segregation Survey Date of Survey: Dec. 3, 1997

! Weather:
Surveyor: __ . (your name) .
Control Section Number; /. Route: /3/~ </ Direction: o=t
Region: Y Mile Post: from . 24e.’ to__Sepmmp?
Section Number: / _Test Site Number: 3 J ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

Continuous TSR A —

Systematic

T = o = = N o =

Random ¥

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
1. Raveling

@ ow O Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly

Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted; 1‘
{oss particles generally exist; loss of fine aggregate !
and some loss of coarse aggregate !

High: aggregate or binder has wom away, and the surface texture 1

is very rough and pitted; loss of coarse aggregate
g

2, Cracking
Dﬁw O Moderate O High

Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in.;
or any crack with a mean width £ 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width <0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth /(/'O(/?‘“L/
4, Flushing
ow 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt ;
Moderate: an area of pavement surface that is losing 3
surface texture due to excess asphait ;
High: excess asphalt gives the pavement surface a shiny appearance; o
the aggregate may be obscured by excess asphalt; YT !
tire marks may be evident in warm whether ---*:-—"5----‘:--'--- e -4

Lion

2C

Dire

Traffic

.................

: S SN S 4
COMMENTS ol N oA o

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

Shoulder



S Segregation Survey Date of Survey: Dec. 3, 1997

‘ i Weather:
Surveyor: _j..__-.. K\(your name)

Control Sectlon Number; Route: g L ?L/ Dlrectlon -’—C—;Z'S 7—~

Reglon:___zmm Mile Post: from /£ of Faqeto

Section Number: ] / Test Site Number: \% ADT:

Definition of Segregation: " Segregation Map
Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement

that are visually identifiable or 36 ft
can be determined by other methods.
Type of Segregation:
Continuous B ( s 32 ft
i - \
Systematic
Random . =
28 ft

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

0 Moderate 0 High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate

High: aggregate opbinder has worn away, and the surface texture
is very ro, pitted; loss of coarse aggregate
2. Cracking

T Low 0 Moderate 0 High
Low: a crack with a mean width £ 0.25 in.
Moderate: a crack with a mean width > 0.25 in, and £ 0.75 in.;
or any crack with a mean width £ 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack wi ean width < 0.75 in, and
adjacent m ¢ to high random cracking

3. Rut Depth
4. Flushing @/ ‘ } 8 ft
O Low O Moderate O High
Low: an area of pavement surface discolored relative to

the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing

surface texture due to excess asphalt 4 ft

High: excess asphait gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;

tire marks may be evident in warm whether

Tialfic Direclion

COMMENTS

Please mark down the location of segregation, degree of segregation/ajgo describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder



Segregation Survey Date of Survey: Dec, 3, 1997
' l Weather: Cold) <DAW‘F'

Surveyor: ‘ (your narne:

Control Section Number;_ 28 - - - Route: 9' Dlrectlon = ’l\):

Region: Unive—smy = (8 > Mile Post: from ' to

Section Number: e Test Site Number:___ 3 O ADT: 5 AR AS % T &
EA‘;.T‘ D’I;?r\\(j(?' A\)Cp

Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement 36 1t

that are visually identifiable or
can be determined by other methods.

Type of Segregation:

| RV
" Continugus I RN

Systematic

Random ¥

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in piace, more stone than surrounding mat

Distress to be Identified A
1. Raveling

J Low 0 Moderate 0 High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

T Low 0 Moderate [ High
Low: a crack with a mean width < 0.25 in,
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width <0.75 in.
and adjécenl low severity random cracking
High: any crack with a mean width =2 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

2 Low J Moderate {0 High ﬁj
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt oo
Moderate: an area of pavement surface that is losing R B
surface texture due to excess asphalt I
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether --;~-—~:

((:‘/ ‘- /&

Traffic Direclion

COMMENTS

f

Shoulder

Please mark down the focation of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



XCOﬂtinuous D SRR,

YV

Skegregation Survey Date of Survey: Dec. 3, 1997
| Weather: ¢\ ow &\] 28 s

Surveyor: _ : ‘ (your name)
Control Section Number: 25 . Route: _X-a4% QL Direction: £

Region: Umivzas, Ty Mile Post: from E. d, sz to

Section Number:__ ¥ 2. Test Site Number:__& X 3 ¥ ADT:

Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

Systematic

Random v

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
1. Raveling ‘ - !
O Low J Moderate J High O
Low: aggregate or binder has started to wear away, =

but not progressed significantly S |

Moderate: aggregate or binder has womn away, and the surface

)

texture becomes moderately rough and pitted; >
loss particles generally exist; loss of fine aggregate o
and some loss of coarse aggregate - 1
High: aggregate or binder has worn away, and the surface texture |
is very rough and pitted; loss of coarse aggregate ) E
2. Cracking S
O Low 3 Moderate O High !
Low: a crack with 2 mean width < 0.25 in. =
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.; - i
or any crack with a mean width £ 0.75 in, —

and adjacent low severity random cracking
High: any crack with a mean width 2 0.75 in,;
or any crack with a mean width €£0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4, Flushing

0 Low O Moderate 0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether
COMMENTS 1 ;
) e = ‘ © 2 = =
SECFNEE I Siompes of RT Wi Tgan - - S
e WP -

Please mark dbwn the location of Segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the iocation and the severity level

Shoulder



Segregation Survey

Weather:
Surveyor: __ . | (your name) :
Control Section Number: Route: Direction:
Region: Dol esli  Reénion Mile Post: from to
Section Number: -2 Test Site Number: ADT:
Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and f'“
fine aggregate particles in a bituminous pavement 36 ft .
that are visually identifiable or b o P
can be determined by other methods. B it dhs A Mt A iy
Type of Segregation: - " T T !
Continuous o w Trme———" 32 ft

Systematic

Random I " “I\J‘\“ -------

_________

2Bt

Degree of Segregation
Heavv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding marix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A

1. Raveling

d Low 0 Moderate O High

Low: aggregate or binder has started to wear away,
but not progressed significantly

Lici

3

Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted:

loss particles generally exist; loss of fine aggregate :

and some loss of coarse aggregate ;

High: aggregate or binder has wom away, and the surface texture i

|

Di rec

is very rough and pitted; loss of coarse aggregate
2. Cracking
O Low O Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £0.75 in.;

Tru [’Aliic

or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking

High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth

4, Flushing

O Low O Moderate O High

Low: an area of pavement surface discolored refative to
the remainder of the pavement by excess asphait

Moderate: an area of pavement surface that is losing

surface texture due to excess asphait
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphait;
tire marks may be evident in warm whether

COMMENTS

Date of Survey: Dec. 3, 1997

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f

Shoulder



Nuclear Density Sampling Data (Jan. 16. 1998)

SITE 3 Michigan Ave. E.Bound, Jackson
Chart Standard Density 2853 Gauge No. 99398
Moisture 660 Model Troxler 3440
Operating Density 2850 Inspector Joe Badgley
Standard Moisture 670
Sample 1
Control
0224 145.9
0222 144.8 0422 141.9 0522 142.6 Y
0220 145.4 0420 143.5 0520 142.4 )
0218 148.7 0418 143.6 0518 144.2 aer
0216 146.2 0416 144.4 0516 142.6
0214 146.3 0414 142.2 0514 142.5 321t
0212 149.0 0412 14431 0512 141.3
0210 148.4 0410 144.6 0510 141.0 e N
0208  [148.3| 0408 |1447| 0508 | 142.3 g
mean 147.0 mean 143.7 mean 142.4 ST B
std. 1.59 std. 1.03 std. 0.91 et
201t
Sample 5 16 £t
Control
0624 143.2 0824 141.3 -
0622 1421 0822 143.2
0620 141.1 0820 143.0
0618 141.5 0818 142.5 81t
0616 142.8 0816 143.4
0614 143.5 0814 143.5 41t
0612 143.1 0812 143.3
0610 141.7 0810 142.7
0608 |143.0] 0808 |1437 ’ s = &
mean 142.4 mean 143.0
std. 0.86 std. 0.73




Nuclear Density Sampling Data (April 9, 1998)

36 ft

32 ft

28ft

24 ft

20ft

12 ft

Gauge No. 101953
Model Troxler 3440
Inspector Joe
E i
*
?
- T
7
® 3
y
It
)
1
?
¢ & %
oo
oo o

SITE 3 Michigan Ave. E.Bound, Jackson
Chart Standard Density 2863
Moisture 652
Operating Density 2870
Standard Moisture - 658
Control Control

0236 140.4 0836 1417

0234 141.9 0834 141.1

0232 140.5 0832 140.5

0230 144.0 0830 141.2

0228 145.3 0828 143.1

0226 143.3 0826 143.9

mean 142.6 mean 141.9

std. 1.97 std. 1.31
Transverse

0116 1417

0216 142.6

0316 142.7

0416 138.7

0516 140.1

0616 142.4

0716 1447

0816 143.4

0916 137.2

mean 141.5

std. 2.39

4 ft

8 ft

12ft
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" opaef Misions Somh et

Segregation Survey Date of Survey: Dec. 3, 1997
P Weathers
Surveyor: . | (your name) U/ %/ JM

Control Section Number: Route: //51 72 Direction: /&‘}Cf. lL

Region:__ ffma it . Mile Post: from to
Section Number: y ___Test Site Number: %5’ ADT:
Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and W
fine aggregate particles in a bituminous pavement 36 ft

that are visually identifiable or
can be determined by other methods.

Type of Segregation:

WTSTITR

Con[inuous i . PP ALUUH M D AL 3 2~ f t
' . T T
Systematic
P 2 = = 2 2] x
—_——
Random . 5
. =

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

0 Low O Moderate J High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has won away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

O Low 0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and <0.75 in.;
or any crack with a mean width £ 0.75 in.
and adjacent fow severity random cracking
High: any crack with a mean width 2 0.75 in,;
or any crack with a mean width £ 0.75 in, and
adjacent moderate to high random cracking
3. Rut Depth

ow 0 Moderate 0 High - e

Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait : 4 ft

e e e —

16 ft

'
'
v

'
'
I
..L --4- R s -..A_-_-L__A
\ |
l H .
| '
. '
f

Traffic Direclion

12 ft

High: excess asphalt gives the pavement surface a shiny appearance; S
the aggregate may be obscured by excess asphalt; L
tire marks may be evident in warm whether ' : ~

—

COMMENTS : .

o) o) 5 - g O
< @® N N

\!\g
\/\sﬁm . \\,\%\‘%

Please mark down the location of segregation, degree of segregation, also describe the seg
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



I

of Segregation A \
Heavy: tone against stone, little or no matrix (fine) ’
@‘ lack of surrounding matrix (fine),significantly L

Segregation Survey Date of Survey: Dec. 3, 1997

Surveyor:. : L_ (your name) /de[ W VZDWeather:

Control Séction Number: Route: /S /27 ____Direction:

Region: Mile Post: frop - ' :
Section Number: Test Site Number:. v /Z: ADT:

Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement 36 ft
that are visually identifiable or : ; P
can be determined by other methods. -4 B el e R

L] TS TSRy SR NpS MNP -TID SUp ) R
'

) o= l

ESIRY (S FRIOuy WO FOU Ui U

Type of Segregation:
i Pall

Continuous JRE— / .
\ 32 ft

Systematic

r
r ® (i

more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

24 ft =

Distress to be Identified A N A L«zi—«v_}._.{-m d
1, Raveling [ ;‘_.,j}_{_-:..._j“_-
0 Low O Moderate 0 High E 0

. R Rt et

Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

O Low 0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in,
and adjacent Iow severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4, Flushing

O Low O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;

]

| ; . : ' i

‘ e N7 A B
i AN e

} b
| ] D

]

...............

Traflffic Direc Lion

-

the aggregate may be obscured by excess asphalt; - Q

tire marks may be evident in warm whether R S A @)

—

COMMENTS -]
g )

e

9.

Please mark down the {ocation of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Sllrvey Date of Survey: Dec. 3, 1997

Weather:
Surveyor: | - i
Control Section Number; ! Direction: #8; « .6
Region: Aoy ey iy to
Section Number: L’ Test Site Number:__ 4 S" ADT:
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement 36 ft
that are visually identifiable or Lo

can be determined by other methods. Bttt ht

Type of Segregation: ~TyTTTETT

oo

Continuous ) ] e 392 ft

Systematic

S ——
Random . .
L R

Degree of Segregation

Heavy: stone against stone, little or no matrix (fine)

Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat

28 ft

Light: matrix (fine) in place, more stone than surrounding mat 24 ft i .
i ; ' . I | . . ! !
Distress to be Identified A ""'Z"“ir““‘t"”i"“":"’”:“i“'f""*"":' N
1. Raveling - J-” :f..:.--.J._ i,
Gl Low 0 Moderate 0O High ®)
Low: aggregate or binder has started to wear away, I
but not progressed significantly ~
Moderate: aggregate or binder has wom away, and the surface Ej
texture becomes moderately rough and pitted; .
loss particles generally exist; joss of fine aggregate -
and some loss of coarse aggregate ™M
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate O
2. Cracking =
% Low 0 Moderate O High :: |
Low: a crack with a mean width < 0.25 in. T
Moderate: a crack with a mean width > 0.25 in, and £ 0.75 in.; —
or any crack with a mean width < 0.75 in. —

and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in,;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

A Low {0 Moderate {0 High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether -

COMMENTS !

y

Shoulder

12ft

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Segregation Survey

Surveyor: . - ' ]

Date of Survey: Dec. 3, 1997

Weather:

& mo o 2L

(your name)
Control Section Numbér: J Route:  [/S-\2Z~
Region: e Mile Post: from
Section Number: / Test Site Number:

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

TR

Continuous [ERVIRNSNRURN

Systematic

Random . .

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

1. Rgveling

@& Low J Moderate (I High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate

l’é}racking
Low O Moderate O High

Low: a crack with a mean width < 0.25 in,
Moderate: a crack with a mean width > 0.25 in, and £ 0.75 in.;
or any crack with a mean width < 0.75 in,
and adjacent low severity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth

4. Flushing @/
O Low Moderate O High

Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphait
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

Distress to be Identified L}‘
|
]

Directlion

Traflfic

COMMENTS

to, /

Direction; ' .L/j(ﬁ’é" .

Y24

L ADT:

Segregation Map

Please mark down the location of segregation, degree of segregation, also describe the ségregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

f
Shoulder



Segregation Survey

Surveyor: | 3 }
Control Section Number:

(your name)

Route: (,(S

T2 /le

Region: W pturindta Mile Post: frothS @i
. (74 VA A A S ; &

Section Number: Test Site Number:

Definition of Segregation:

Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement 36 ft

that are visually identifiable or oo

can be determined by other methods. B et i

Type of Segregation:

Con[inuous PP AL U AU AL
Systematic T ~—"

e

Random - .

Random Lo, -

Degree of Segregation
Heavv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: mauix (fine) in place, more stone than surrounding mat

Distresg-to be Identified
Mﬂg
Low O Moderate T High

Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has womn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has worn away, and the surface texture

is rough and pitted; loss of coarse aggregate
ow 0 Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and £ 0.75 in,;
or any crack with a mean width < 0.75 in.
and adjécenl low severity random cracking

High: any crack with a mean width = 0.75 in.;
or any crack with a mean width < 0,75 in. and

adjacent m te to high random cracking
3. Rut Depth

4. Flushing

O Low O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

bud okl

COMMENTS

oy

Direclion

"l; raffic

Date of Survey: Dec. 3, 1997
Weather:

I S

AT R T y\/\ytm'%

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;

if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

i

Shoulder



Segregation Survey Date of Survey: Dec. 3, 1997

] . Weather:

Surveyor: (your name) b

, Us 12 ezt

Control Section Number: 7~ Route: Direction: sﬁﬁ%ﬁ%
to .

Region:____ /AN Versify Mile Post: from
Section Number: 7/ Test Site Number: ___ % S ADT:

Definition of Segregation: Segregation Map
Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement 36 ft
that are visually identifiable or ‘ Lo
can be determined by other methods. =i ;L-—-J;~

Type of Segregation:

L2 20 r oy

Continuous ‘ AR

Systematic
,/\V S

- Random . v s e
"\ x ® - )

- — —

Degree of Segregation
Heavv: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified A
1. Raveling

3 Low 0 Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has wom away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate I ! dens
High: aggregate or binder has wom away, and the surface texture oo o P
is very rough and pitted; loss of coarse aggregate 16 ft oo N N
2. Cracking S N S ,
O Low O Moderate O High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in, and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjacent low severity random cracking
High: any crack with a mean width = 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing 8 ft

d Low O Moderate O High
Low: an area of pavement surface discolored relative to

the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing

surface texture due to excess asphalt 4 ft

High: excess asphalt gives the pavement surface a shiny appearance;

the aggregate may be obscured by excess asphait;

tire marks may be evident in warm whether

Direclion

R}

Tirafllic

121t

COMMENTS

V

Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



Us-l2Ze Soeuvtny APPVOR"P\

Segregation Survey Date of Survey: Pec, 3, 1997
| Rj‘/eather: Lol f, w /(/ﬂ.)ﬂ-(j
Surveyor: _ | (your name) 5b°w /
Control Section Number: Route:__US 12 [ ™Y Direction: No T+
Region: Uniyar sy (8) Mile Post: from i to__ ¢
Section Number: l Test Site Number: @\ &) ADT:

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement

Segregation Map

36 [t N [

that are visually identifiable or ' ;
can be determined by other methods. g :
Type of Segregation:
Continuous . s
Systematic N
i~ - = o ‘l 2 2.
Random - .,
,_ ?
S S—

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Light: matrix (fine) in place, more stone than surounding mat

Distress to be Identified
1. Raveling

0 Low O Moderate C High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has wom away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking /\/. ,q f
O Low 0 Moderate { High
Low: a crack with a mean width £0.25 in.
Moderate: a crack with a mean width > 0.25 in, and £ 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjécent low severity random cracking
High: any crack with a mean width 2 0.75 in.;
or any crack with a mean width < 0,75 in. and
adjacent moderate to high random cracking
3.RutDepth A/
4. Flushing

O Low 0 Moderate { High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphait;
tire marks may be evident in warm whether

——p

Tralfic Direclion

COMMENTS ’ --.ﬁi_-..k

y
Shoulder

121t

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (rav;ling, cracking, and rutting) are identified, piease provide information for the location and the severity level



/\{a-n;c;)

- \061\*\ '33.’5

= T

ae 51 L}g Light malnx (fine) in place, more stone than surrounding mat
\_/

—

= -—/-xMedlum lack of surrounding matrix (fine),significantly
———

- Segregation Sul'vey Date of Survey: Dec. 3, 1997

; Weather:
Surveyor: . | __ (your name)
Control Section Number: =0 .7 _ Route:_ JS-\Y2_ Direction; W8
Region: UN'\VE({:\ N Mile Post: from S'zéamcwv\\ \tpi\\m crgd ({b\
Section Number: ! Test Site Number: . F & < ADT:
\;\\533o (x
Definition of Segregation: Segregation Map

Areas of non-uniform distribution of coarse and

fine aggregate particles in a bituminous pavement 36 ft

that are visually identifiable or o P oo
can be determined by other methods.

Type of Segregation:

: Ty : .
Continuous T ,  CTm— 32 ft T : J
Systematic T

Degree of Segregation
Heavy: stone against stone, littie or no matrix (fine)

more stone than surrounding mat

Distress to be Identified
1. Raveling

3 Low {J Moderate 0 High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has worn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking
O Low 0 Moderate 0 High
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in.
and adjacent lowseverity random cracking
High: any crack with a mean width > 0.75 in.;
or any crack with a mean width < 0.75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4, Flushing

d Low 0 Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphait
Moderate: an area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

COMMENTSchH @GNA\\,@

Di.r'ech“on

'rallic

r

I

¥
Shoulder

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level



16’ f

qoss  post

Overlay /¢ Segregation Survey Date of Survey: Dec. 3, 1997
' Weather:
Surveyor: — < ' (your name) alvj‘r;xifi"f» "
Control Section Number: Route:_ 45/~ ' _Directjon: ALl [’1 .
Region: Mile Post: from to
Section Number: f/ Test Site Number: éj < ADT:

Definition of Segregation:

Areas of non-uniform distribution of coarse and
fine aggregate particles in a bituminous pavement
that are visually identifiable or

can be determined by other methods.

Type of Segregation:

souroerd

FPNAEUR AL O B

Continuous

Systematic

Random .

Degree of Segregation
Heavy: stone against stone, little or no matrix (fine)
Medium: lack of surrounding matrix (fine),significantly
more stone than surrounding mat
Lisht: matrix (fine) in place, more stone than surrounding mat

Distress to be Identified
1. Raveling

O Low 0 Moderate O High
Low: aggregate or binder has started to wear away,
but not progressed significantly
Moderate: aggregate or binder has worn away, and the surface
texture becomes moderately rough and pitted;
loss particles generally exist; loss of fine aggregate
and some loss of coarse aggregate
High: aggregate or binder has womn away, and the surface texture
is very rough and pitted; loss of coarse aggregate
2. Cracking

O Low O Moderate
Low: a crack with a mean width < 0.25 in.
Moderate: a crack with a mean width > 0.25 in. and < 0.75 in.;
or any crack with a mean width < 0.75 in,
and adjacent low severity random cracking
High: any crack with a mean width = 0.75 in.;
or any crack with a mean width < 0,75 in. and
adjacent moderate to high random cracking
3. Rut Depth
4. Flushing

O Low O Moderate O High
Low: an area of pavement surface discolored relative to
the remainder of the pavement by excess asphalt
Moderate: ai: area of pavement surface that is losing
surface texture due to excess asphalt
High: excess asphalt gives the pavement surface a shiny appearance;
the aggregate may be obscured by excess asphalt;
tire marks may be evident in warm whether

0 High

COMMENTS

Tralfic Direclion

Segregation Map

361t

P

e e £ e e e o B A

20 ftj——

Please mark down the location of segregation, degree of segregation, also describe the segregation pattern;
if distresses (raveling, cracking, and rutting) are identified, please provide information for the location and the severity level

%

Shoulder



Nuclear Density Sampling Data (Jan. 30, 1‘998)

SITE5 US-12 W. Bound (west of Moscow road), Hillsdale County

Chart Standard Density 2853 Gauge No. 99398
Moisture 660 Model Troxler 3440

Operating Standard Density 2847 Inspector Joe Badgley
Moisture 673

mean 143.3

std 1.71
0730 144.3 0830 143.3 0930 142.7 1030 144.0f 1130 141.8
0729 140.6 0829 142.3 0929 143.8 1029 147.0] 1129 143.2
Sample 2 mean 146.4
. It std 1.51
0626 146.9 0726 144.8 0826 149.1 0926 146.0| 1026 143.9
0625 147.2 0725 146.2 0825 147.9 0925 146.4| 1025 145.3

0212 412 1406 137.4 K

0211 141.5 0818 141.2 1018 137.1

0210 140.6 0716 140.0 1016 | 136.3 st

0209 141.7 0714 139.8 0914 138.3

0208 141.1 0712 142.9 0912 | 138.0 Bert—

0207 135.8 0710 143.1 0910 138.2 g

0206 141.6 0708 137.6 .0908 137.1 281t

0205 142.1 0706 140.2 0906 139.2 Fine

0204 140.2 0704 140.0 0904 139.3 sty

mean 140.6 mean 140.6 mean 137.9

std 1.91 std 1.67 std 1.00 _

201 edl lg! edifim
Control ®

Control :16 e
Outside . <
Control 10 141.7 o 5
Control 9 141.2 e |-e
Control 8 | 142.7 o e
Control 7 140.7 °ore
Control 6 143.2 ©
Control 5 141.1 ' 4 ft, PAEREN
Control 4 142.6
Control 3 141.2 . X
Control2 | 140.0 3 : 5
Control 1 141.4

mean 141.6
std 0.99





