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INTRODUCTION

The Iowa Department of Transportation has been determining a
PSI on the primary highway‘system since 1968. The PSI is a
combined index of smoothness (LPV), rutting, cracking, and
patching. Work done at the AASHO Road Test at Ottawa,

Illinois resulted in the PSI concept.

To provide states with a "standard" for measuring smoothness,
the CHLOE profilometer was déveloped at the AASHO Road Test.
The CHLOE determines the variation in slope of the roadway at
the test speed of 3 mph. The CHLOE was originally correlated
to the AASHTO Profilometer. The AASHTO Profilometer was cor-
related to a 14 person rating panel. Roadmeters were devel~
oped to obtain smoothness data at highway speeds for
system-wide inventories. Early Roadmeters were not stable
ovér time due to wind, vehicle changes, and electro-mechanical
changes and wear. The CHLOE was used to calibrate and re-
calibrate the Roadmeters to the AASHTO smoothness reference

LPV.

The IRI was developed by the World Bank in 1982. The IRI is a
mathematical model and is computed from a measured profile.

It is considered a better "standard" for calibrating response-
type Roadnmeters than_using a rating panel or CHLOE;(l) Newer
type smoothness test equipment uses noncontact, electronic
equipnment to meaéure the roadway profilé. This profile daté
is used to directly determine the IRI. The FHWA has adopted

the IRI for reporting smoothness data for the U.S. and inter-
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state system. The IJK Roadmeter used by Iowa was not consid-~

ered an acceptable Roadmeter for determining IRI.

OBJECTIVE |
The objactive'of the study was to correlate the IJK Roadmeter
LPV smoothness value with the IRI value to allow for continua-

tion of smoothness trends.
TESTING
Prior to testing each year, the IJK Roadmeter must be cali-

brated to the CHLOE profilometer.

IJK Calibrating

Seventeen one-half mile P.C.C. test sections of varying
smoothness were used for calibration in June i991. The IJK
mechanism was ihitially adjusted to the LPV results from last
year’s section results. The IJK was then run six times on
each test section. Three runs just prior to running the CHLOE
and three runs after running the CHLOE. Figure 1 is the June
1991 correlation of the CHLOE raw data to the IJK raw data

(correlation coefficient r’ = 0.97).

The South Dakota type profiler (SD unit) was run during this
calibration for comparison. Figure 2 is the correlation of
the CHLOE raw data to the average IRI value (correlatibn coef-
ficient r° = 0.97). The correlation between the IJK raw data
and the average IRI value if Figure 3 (correlation coefficient

r® = 0.94).
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The details of the IJK calibration procedure are in Appendix A.

IJK Vs SD-Unit Correlation

One hundred forty-seven IPMS sections were tested in June and
July 1991 to obtain a correlation between the two instruments.
The two vehicles tested each section at the same time. The

number of sections of each pavement type tested are as fol-

lows:
_ No. of . No. of
Sections for Correlation IPMS Sections (Total)
PCC 57 754
Comp. 46 754
AcCC 29 328
CRC 6 ' 90
SC* 9 ——

*Two seal coat surfaces were on composite sections and seven
seal coat surfaces were on ACC sections. The individual

sections and the tést results are in Appendix B.

The resultant correlations are shown in Figures 4 through 6.

Table 1 is a summary of the correlation.

_ Table I
Summary of Correlation
Pave. Type Equation . r*  Std. Error
PCC. IJK = (~0.778 X IRI) + 5.29 0.81 0.15
COMP IJK = (~0.588 x IRT) + 4.45 0.71 0.18
Acc IJK = 1/ (0.0442 x IRI) + 0.2156 0.77 0.17

New seal coats were eliminated from the correlation due to
high results on the SD unit. The seal coat results are plot-
ted on the correlation graphs for comparison (Figure 5 and 6).

CRC pavements were not included in the PCC correlation. Fig-
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ure 4 shows the CRC sections plotted for comparison. Two com-
posite sections roads (six sections) were retested because of

questionable data.

DISCUSSION OF TESTING

Three items from the correlation testing are noteworthy. The
items are: 1) the new seal coat test results; 2) the vari-
ability in the composite test section results; and 3) the re-

sults of the weekly check of the SD unit.

Seal Coét Teét Results

It was expected that new seal coats would adversely‘éffect the
IRI. Previous tests of the SD unit by others had shown that
heavy textures can cause higher IRIs than actual.(2) Nine
IPMS sections with newer seal coats (1987 to present) were re-
moved f?om the correlation. The nine sections averaged 0.34

higher than the actual LPV from the IJK.

To account for the higher IRI value in the IPMS, one of the

following could be done:

1. Do not test seal coats until after two years. Use IRI

prior to seal coat until new IRI is obtained.

2. Test seal cocats as usual, apply a 0.34 LPV correction to

those less than three years old.
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Variability of Composite Sections

Six composite test sections from two roads were retested be-
cause of suspect data. Highway 150 in Buchanan County had a
rougher reading on the IRI than on the LPV. Highway 3 in
Delaware County had a smoother reading on the IRI than on the
LPV. The retest on Highway 150 changed little from previous
results. The retest on Highway 3 produced smoother results on
both the IRI and LPV. The retests raised the r® slightly but

did not affect the correlation equation to any extent.

Both roa&ways have about the same LPV (3.30). Highway 150 has
an IRI of about 2.3 and Hithay 3 has an IRI of about 1.5.
There is a precipitable difference in the type of bumps pres-
ent on the roadways. The SD unit measures primarily bumps in
the 5 foot to 75 foot range.‘ The frequency response of the

IJK to different bumps is unknown,

Profile analysis software for the SD unit is not currently
available to the Iowa DOT. It is hoped that when the software
is developed, the bump spacing and intensity of each roadway

can be analyzed.

Weekly Check of the SD Unit

The SD unit was. run on seven calibration test sections each
week during the testing season. Each section was run three
times to obtain an average result. Figure 5 shows the weekly
average test results. The variations shown from week to week
are greater than would be expected from testing variation

only.
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Smoothness of a road section can be depehdant on the environ-
mental factors at the time of testing. One test section had a
standard deviation of 0.16 for the weekly check. Three

sections had standard deviations of 0.10 or greater. The re-

maining three sections had standard deviations of 0.05.

SUMMARY AND CONCLUSIONS

One hundred forty~seven pavement management sections were

tested in June and July 1991 to obtain a correlation between
the IJK smoothness and IRI smoothness value. Separate corre-
lations were computed for the different pavement types. Cor-

relation coefficients ranged from 0.71 to 0.81.

The foilowing conclusions can be drawn based on the results of

the study.

1. The International Roughness Index is correlatable to the

IJK Roadmeter.

2. Heavy textured surfaces affect the IRI value (seal coat

surfaces).

3. Smoothness of a road section can increase or decrease from

week to week due to environmental factors.

RECOMMENDATIONS

The followihg is recommended based on this study.

1. Future pavement management smoothness testing should be

collected by the SD unit and converted to an LPV.
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2. Future testing of new construction should be done by the
SD unit and the BPR Roughometer. IRI should be used for
current year comparison. An LPV should be calculated to

‘

continue trend analysis.

3. IRI results on new seal coats (3 years old or less) should
be converted using the correlation equations and adding
0.35 from the calculated LPV to obtain the proper smooth-

ness result.

4. The 8D unit should be tested against the BPR Roughometer
for correlation. The IRI calculation is patterned after a

single-wheeled trailer unit,
5. Daily and seasonal fluctuations in pavement smoothness

values do occur. Attempting to measure smoothness more

precisely than it exists in the field appears fruitless.

REFERENCES
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APPENDIX A

IJK Roadmeter Correlation Procedure
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Test Method Wo. Towa 1C002-B
March 1976

IOWA DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION .

Office of Materials

METHOD OF DETERMINATION OF LONGITUDINAL
PROFILE VALUE USING THE IJK RIDE INDICATOR

SCOQ%

This testing method is used to determine
the Longitudinal Profile value (LPV)
using the IJK Ride Indicator, 7The Longi-
tudinal Profile vValue is uged to deter-
mine the Present Serviceability Index
(P.8.I.), a concept developed by the
american Association of State Highway
officials (AASHO) Road Test. It (P.S.I.)
is used as an indicator of the ability of
a pavement to serve the traveling public
and as an objective method of highway
evaluation.

The IJK (Iowa~Johannsen-Kirk) Ride Indi-
cator was developed by the Iowa Depariment
of Transportation Materials Laboratory.
Procedure
A. Bpparatus
1. IJK Ride Indicator (an electro-
mechanical device mounted on the
differential of a standard auto~
mobile} (Pig. 1 %o 4).
2. Tire pressure gauge.

3. Portable calculator.

B. ‘Test Record Forms and Section Iden-
tification

1. Xongitudinal profile Value Work-
sheet (Form $21).

2. Final Report (Forms 915 or 922).

(23

4. Correlation Table (Longitudinal
Profile value vs. Sum/Length for
testing unit).

¢, Personnel

1. 7Two personnel are reguired. One is
assigned to drive while the other

"Test Sections by Milepost" booklet.

n.

8

cperates the counters and makes calcu-
lations.

Correlation

The Longitudinal Profile value is de-
rived from eguations of the AASHO Road
Test using a correlation between the
CHLOE Profilometer and the IJK Ride
Indicator. fThe CHLOE is used as a cor-
relation standard because it is not
affected by possible changes in suspen-
sion but primarily is dependent only on
proper electrical operation.  The rela-
tionship between the CHLOE and the IJK
Ride Indicator is determined through a
computer program by the least sguare
parabolic method (Y=OXZ4MX+B) .

Test Procedure

Drive the test vehicle at least 10 miles
before beginning testing.

Operate the vehicle in a careful, legal,
conscientious manner.

Be sure the IJK unit is accurately zeroed
before mounting on the vehicle.

Be sure the dampening fluid level is cor-
rect. Thig should be checked weekly
during continuous operation.

During continuous testing, the unit should
be tested on eight conveniently close cor-
relation sections weekly to verify proper
operation,

When ready to begin testing, disengage
the IJK arm lock.

Start the test wvehicle far enough from

the beginning of the test section te

insure adeguate distance for acceleration
to the standard test speed of 50 MPH.

Turn the main switch to the "ON" position
as the rear wheels pass the start of the
test section. It ig turned off in the same
position at the end of the section.
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Test Method No. Iowa

Fig. 1

#whe IJK Ride Indicator vehicle

Fig. 2

The IJK Ride Indicator COntrol'console, showing
visual Indicators, gwitches and Electrical Coun-
ters on the floor of the automobile.

March 1976

1002-B
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Test Method No. Iowa 1002-B
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Road Meter

P, LV—‘

Page 7 IOWA DEPARTMINT OF TRANSPORTATION County
: HIGHWAY DIVISION J. McCaskey
OFFICE OF MATERIALS V.R. Snyder (2)
1976  present Serviceability Index Summary for Jones County { 53 )
Date Reported 3-16-76 Lab. No, Lv6-44 to 57
| Lab. Peginning Ending Poad  Length  Surface bir. %ﬁggiggdlnazWinter 75-76  present
‘No. Milepost  Milepost No. {Miles) ‘Type Lane. Valueof bed. for Service-
K March Cracking ability
* 1976 Patching Index
44 20,77 22.24 Us 151 1.47 ac EB  3.70 .05 3.65
et WB 3.70 .05 3.65
145 22,24 27.34 Us 151 5.10 ac EB 3.65 .10 3.55
‘ WB 3.65 .10 3,55
- 46 27.34 37.61 Us 151  (5.58) "AC EB 3,55 .05 3.50
f ‘ WB 3.60 .05 3.55
(4.26) pC. EB ~ 3.30 .15 3.15
‘ WB 3.50 .15 3.35
T iav 38.69 48,07 US 151 {6.68) AC " EB 3.55 .05 3.30
? WB 3.55 .05 3.50
(2.52) pC EB 3,35 10 3.25
: . WB 3.25 .10 3,15
i 48 0.00 21.22 1B 64 14.47) AC EB 3.15 .00 3.15
: ~ ‘ WB 3,20 .00 3,20
(5.16) PC EB 3.25 .70 2.85
! _ WB 3.25 .70 2.55
i 49 115.78 119.25 IA 1 3,47 AC NB 3.05 .35 2.70
. SB 3.10 .35 2.75
) 50 39.10 42.44 1A 38 3,34 AC NB 4,00 .00 4.00
§ SB - 3.95 .00 3.95
© 51 . 43,45 47.81 1A 38 4,36 AC HB 3.55 .10 3.45
o : SB 3.50 .10 3.40
52 50.01 53,39 7IA 38 3.38 AC NB 3.55 .00 '3.55
C : SB 3.55. .00 3.55
53 53,39 63,50 IA 38 10.11 ac " NB 4.00 .00 4.00
; : ‘ ‘ _ " SB 4,00 .00 4.00
[ 54 65,11 68,41 1A 38 3.30 PC NB 4,05 .00 4,05
: B SB 4.05 .bo 4.05
.85 43,16 53,42 TA 136 10.26 AC NB 3.85 .00 3.85
{ ‘ SB 3.85 .00 3.85
. 56 54,79 58.39 IA 136 3,60 AC NB 3.75 .05 3.70
SB 3.80 .05 3.75
587 58.39 72.04 1IA 136 13,65 AC NB 3.90 .00 3.90
| sB 3.95 .00 3.95

Deductions for cracking and patching were calculated on a'2 lane roadway basis.

(Length) indicates tested length on an AC/PC section.
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Test Method No. Towa 1003-A
FPebruary 1971

PROFILE VALUE BY MEANS OF THE CHLOE PROPILOMETER .

Scope

This method is used to determine the
Longitudinal Profile Value (LPV) of pave-
ment by the CHLOE Profilometer. The test
is conducted at 5 mph, while obitalning the
summation of & value Ygié which can be re-
lated t¢ the slope of the pavement and
that of the square of Y4y, where 1 = 1,2,3
reN, and N is the tota£ Aumber of points
at b-inch intervals. The values of ¥, ¥Yi,
and  Yi<, are used to determine the CHLOE
Slope Variance (C8V), Road Test System Slope
Variance (SV), and the Longitudinal Profile
Value {LPV).

Procedure
4. Apparatus
1. CHLOE Profilometer

a. Electronic Computer Indicator
(Fig. 1).

b. CHLOE trailer section (Fig. 2).
2. Towing and transporting vehicle, c.

3. Safety support vehlcles as needed
to insure safe gperation.

B. Test Record Form

Use work sheet "LPV for PC or AC
Pavement" for recording field
measurements.

C. General Procedure
1. Calibration Procedure

a., Attach the CHLOE trailer section
to the towing vehicle,

b. The roller contact, switch pilate,
and electronic computer indicator
should be checked before beginning
the reoad test. Anytime the data
appears t0 be in error a check
should be made and if an error
is verified the malfunction
should be corrected. The pro- e,
cedure for checking is as follows:
First turn the electric eye
switch at the rear of the trailer
section from the road test to the
manual position, then with the

slope wheels up, the upright

arm of the slope wheels is moved
forward until the roller contact
goes off the switeh plate, While
turning the calibrating crank,
slowly move the upright arm to
the rear until the roller contact
impinges con the first switch
segment. Hold this position and
set the electronic computer in-~
dicator to zero, then turn the
calibrating crank slowly until

N = 10. Check to see if the
quantities indicated (¥ Y,£Y?)
are correct, (Table I gives

the values that should be obtained
for each segment), If correct,
reset the electronic computer
indicator to zerc, move the up-
right arm rearward until the
number two switch segment is con-
tacted and follow the same pro-—
cedure used for the first switch
segment. Continue this procedure
until all 29 switch segments have
been checked.

Check to see if the pressure in
the CHLOE trailer tires is 45 +
0.5 psi.

The position of the trailer hitch
should be . such that a slope mean
{(EY + N) between 14 and 15 is
obtained. To check this, lower
the siope wheels, set the elec~
tric eye switch fo the road test
pogition, and zerc the electronic
computer indicator. Pull the
CHLOE Profilometer ahead until

N = 100. The £ Y value should

be between 1400 and 1500. If it
is not, the trailer tongue should
be raised or lowered by fturning
the crank at the front of the
trailer section. Turning the
crank counterciockwise lowers

the &Y wvalue and turning it
clockwige raises theZ Y value,
Repeat the procedure if nece-
s8ary.

The downward force of the CHLOE
slope wheels should be between
150 and 160 1ibs. To check this
a bathroom scalg and two wooden
blocks of the same thickness as
the scale are needed. Pull the
CHLOE carriage wheels onto the
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APPENDIX B

Test Results of IJK Roadmeter and South Dakota Unit
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- TEST RESULTS OF TJK ROADMETER AND SD UNIT

COUNTY ROUTE BMP EMP  PAVE IJK LT IRI  RT IRI  AVG IRI
TYPE (LPV) (M/KM) (M/KM) {(M/KM)

3 9 270,13 276.72 1 3.24 2.46 2.54 2.50
3 9 276.72 277.98 1 4 1.78 1.83 1.86
28 13 27.92 39.54 1 3.28 1.98 2.47 2.23
38 14 138.22 144,15 1 3.38 2.23 2.43 2.35
40 37 54.42 56,02 1 3.83 1.84 2.34 2.09
40 17 39.75 46.92 1 3.68 1.79 z2.18 1.98
40 17 32.76 36.54 1 3.64 2.07 2.50 2.29
40 17 36.54 39.75 1 3.15 2.87 3.13 3,00
40 17 46.92 49,56 1 3.40 2.15 2.50 2,33
22 18 300.75 303.68 1 3.76 1.69 1.44 1.57
04 20 121 124.1 1 4.03 1.48 1,51 1.50
28 20 - 282.71 293 1 4.02 1.44 1.85 1.55
40 20 141.50 149.50 1 3.83 1.81 2.05 1.93
40 20 141.50 149.50 1 3.76 1.81 1.94 1.88
94 20 121 124.1 i 4.07 i.60 1.90 1.75
g4 20 124.87 125.564 1 3,53 2. 31 2.08 2,20
84 20 1241 124.87 1 3.88 i.89 2.04 1.97
94 20 129.21 134.32 1 4,02 1.69 2.01 1.85
94 20 129.21 134.32 1 4,05 1.41 1.57 1.49
10 20 254.19 260.64 T 3.89 1.81 2.03 1.92
94 20 125.564 129.21 1 4.00 1.54 1.61 1.53
10 20 248.67 254.19 1 3.91 1.67 1.97 1.82
40 20 136.10 140.09 1 4. 11 1.60 2.16 1.88
10 20 260.64 266.7 1 3.67 2.00 2.20 2,10
40 20 140.09 141,50 1 3.76 1.86 2.19 2.03
10 20 245,23 248,67 1 3,99 1.69 1.90 1.75
40 20 134.32 136.10 1 3.94 1.59 1.84 1.72
84 20 115.86 121 1 3,92 1.66 2.12 1.89
94 20 115,86 121 1 4.07 1.43 1.57 1.50
94 20 124.1 124.87 i 3.89 1.74 1.85 1.80
94 20 125.54 129.21 1 4.02 1.61 1.99 1.80
94 20 124,87 125.64 1 3,92 1.73 1.78 1.76
10 20 254.19 260,64 1 3.78 1.86 1.99 1,93
10 20 248,67 254,19 1 3.88 1.64 2.05 1.85
40 20 136.10 140.09 1 4,14 1.37 1,90 1.64
10 20 260.64 266.7 1 3.80 1.92 2.12 2.02
40 20 134,32 136. 10 1 3.90 1.82 2.23 2.03
10 20 245,23 248,87 1 3.88% 1.52 1.98 1.75
40 20 140.09 141.50 1 3.76 1.83 2.02 1.93
40 35 131.00 133.85 i 3.87 1.75 1.63 1.69
40 35 126.01 131.00 1 4.05 1.35 1.57 1.46

PAVEMENT TYPE 1= PCC
2= CRC
3= COMP
4z ACC
. bz 8C OVER ACC
6= SC OVER COMP



COUNTY ROUTE

TEST RESULTS OF IJK ROADMETER AND SD UNIT

PAVE
TYPE

1JK

(LPV)

LT IRI

RT IRI
(M/KM)
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AVG IRI
(M/KM)

40 35
28 38
28 38
28 38
28 38
94 50

3 51

3 51
94 169
94 169
40 175
38 175
42 175
38 214
10 380
10 380
40 35
40 35
40 35
40 35
40 35
40 35
28 3
28 3
28 3
28 3

3 9

3 9

3 )
28 13
28 13
38 14
38 14
38 14
40 17
22 18
22 18
42 20
42 20
38 20
42 20

PAVEMENT TYPE 1=
o=
3=
4z
A=
Gz

BMP EMP
131.00 133.85
85.94 96.95
74.17 81,84
68.41 73,58
82.95 85, 41
0.00 6.16
0.3 3.17
3.17 10.87
152.96 156.7
159.24 166,49
156,45 158,20
192.15 197.10
187.93 192.15
0.00 5.04
48,62 55.36
48,62 55,36
143,94 155,10
133,85 139.88
133.85 139.88
126.07% 128.86
139,88 143,94
128.86 131.00
292. 1 297.63
277.88 280.75
281.63 284.48
284,48 292.1
282,25 284,51
287.91 290.13
293.25 204,46
48,21 53.863
43, 44 48,21
113.56 123.53
131.22 138.22
123,53 129,72
56.33 62,28
300 300.75
295.87 300
161,26 171.68
174.586 185,95
187.97 191.42
187.26 187.97
PCC
CRC
COMP
ACC
SC OVER ACC

SC OVER COMP
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COUNTY ROUTE

TEST RESULTS OF IJK ROADMETER AND 8D UNIT

LT IRI
(M/KM)

RT IRI
(M/KM)
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AVG IRI
{(M/KM)

94 20
40 20
38 20
94 20
3 52
38 57
42 65
42 65
42 65
40 69
40 69
40 69
10 150
16 1560
10 150
94 169
94 169
94 169
94 169
38 175
42 115
94 175
40 928
40 928
40 928
40 928
40 928
94 7

3 9
3 8

3 ]
28 13
28 20
28 20
28 20
10 20
40 20
28 20
28 20
10 20
3 78

PAVEMENT TYPE 1=

=
3z
4=
B=
6=

BMP EMP  PAVE TJK
TYPE  (LPV)
108.30 115.86 3 3.10
158.93 161.26 3 3.68
208.16 220.43 3 3.58
121. 11 124,87 3 3.77
123.54 i24.75 3 3.57
8.21 13.10 3 3.78
138.86 148.87 3 3.61
132.59 138,86 3 3.51
125.97 132.59 3 3.34
147.90 163.79 3 3.38
128.81 135.65 3 3.30
137.64 147.75 3 3.32
29.02 40.05 3 3.29
41,67 52.1 3 3,37
B2.1 53.68 3 3.79
133.39 137.25 3 3.70
143.83 152.986 3 2.93
137.25 143.83 3 2.87
166.49 168.25 3 3.92
204.79 216.81 3 3.10
178.41 - 185,22 3 3.23
126.58 128,36 3 3.36
i3.64 16.05 3 3.41
20,19 27.25 3 3.32
i0.20 13.64 3 3.13
30.82 34.93 3 3.60
27.25 30.82 3 3.88
62.17 73.41 4 2.70
290,13 293.25 4 3.42
279.33 282,25 4 2.9
. 284,51 287.91 4 3.12
39.54 40,81 4 3.28
269.24 275.66 4 3.70
275.66 282.71 4 3.65
283.02 293 4 3.50
268.7 269.24 4 3.489
157.82 1568.93 4 2.82
269.24 275,66 4 3.62
275.66 283.02 4 3.84
266.7 269.24 4 3.51
7.54 11.556 4 3.38
pce
CRC
COMP
ACC
SC OVER ACC

SC OVER COMP
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TEST RESULTS OF IJK ROADMETER AND 8D UNIT

COUNTY ROUTE BMP EMP  PAVE TJK LT IRT RT IRI  AVG IRI
' TYPE  (LPV) (M/KM) (M/KM) (M/KM)

22 76 5.49 7.54 4 2.87 1.74 3.2 2.47
3 76 31.09 49,86 4 3.3 1,96 2.06 2.01
3 76 11.55 28.18 4 3.12 2.15 2.24 2.20
84 144 30.48 34.48 4 3.34 2.59 2.37 2.48
94 175 117.85 122.76 4 3.43 1.36 1.57 1.47
40 175 158.95 164,53 4 3.40 2.13 2.20 2.17
40 175 138.75 144.74 4 3.47 1.57 2.08 1.83
84 175 129.20 137.30 4 3.50 1.68 2.12 1.90
84 175 111.65 117.65 4 3.79 1.13 1.23 1.18
4G 175 145.65 163.65 4 3.47 2.00 S 1.81 1.91
42 175 164.53 t72.21 4 3.56 2,10 2.13 2.12
42 216 0.40 7.75 4 3.06 2.87 2.83 2.80
10 283 0.32 5.86 4 2.43 3.47 3.98 3.73
4z 299 G.49 5.56 4 3.10 2.48 2.74 2.61
42 359 0.89 1.39 4 3.13 1.85 2.49 2.7
3 26 0.79 10.74 5 3.05 2.67 2.81 2.74
10 187 0 16.14 5 3.81 2.45 2.51 2.48
10 187 10,14 12,17 5 3.68 2.13 2.22 2.18
10 281 24 31.41 5 3.41 2.08 2.32 2.20.
10 281 22.24 23.45 5 3.25 2.68 2.88 2.78
10 282 ¢.69 5.28 5 3.76 2.86 2.80 2.83
3 364 0 5,79 b 2.82 2.86 3.45 3.16
10 @39 10.03 21.59 6 3.62 2.66 2.69 2.68
10 939 0.51 7.89 8 3.38 2.70 2.46 2.58

PAVEMENT TYPE 1= PCC
2= CRC
3= COMP
4= ACC
5= 8C OVER ACC
6= 8C OVER COMP



