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THE IJK RIDE INDICATOR

INTRODUCTION

A. Present Serviceability Index

\

State highway engineers realized a need for a numerical

'quality index and began planning.for a research project of
this type in 1951. The Present Serviceability Index was de-.
veloped through the AASHO (now AASHTO) Road Test near Oftawa,

'Iliinois, from 1956 to 1962.1 Longitudinal profile and phys-
ical deterioration such as cracking, patching, and rut depth
(for flexible pavements) were considered in deriving these

Present Serviceability Index (PSI) equations:

For flexible pavement:
PSI = 5.03 - 1.91 log (145V) - 0.01 AC¥P - 1.38 RD?
For rigid pavement: |
PSI = 5.41 - 1.80 log (l+4SV) - 0.69 Veip
Where:
SV = The mean of the slope variance in the two
wheel paths (by AASHO Road Test Profilometer).
C = Lineal feet (for rigid pavement) or area in
square feet (for flexible pavement) of cracks
per 1000 sqgq. ft. of pavement surface.
P = Square feet of patching per 1000 sqg. ft. of
pavement surface.

RD = Mean rut depth of both wheelpaths under a 4°

straightedge.
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At the stafﬁ of the AASHO'Roéd-fest, a "Roéd,Teét fro;
filometéf” measﬁred the Qariatioﬁ ih the lohgitudinal profile..
“Thishuhiﬁ'wa; too expensive fof ggneral state highway départ—
ment uée,-sé almﬁch less expensive, simpler electrohic—méchan—.
iCalhdéVice was deveibpea.z AThis uhit was called‘the CHLOE pro-
:filometer (named afteflthe'engineer5who desighed it: Cafgy;
Huckins, Leathers and Othérthgineers). The CﬁLOE principle was
basea on siope variahce of the surface pfofiie as‘heasured by
Slope‘déteéting wheeis nine inqhes'apart._ The data obtained;bf
this unit.was §ery reliable but Ehe unit had a maximﬁﬁ operating
spéed of 5 mph, which was very unacceptable‘in the highwaf»

testing field.

B; PCA'Road.Metef DeQeioément
| . | fn'an‘éffort to pfoQide a testing uhit that would gi&e re—
liable results at normal highway speeds,IMax Bhokaw, an engineer
wifh the Portland Cement Association (PCA), developed the;"PCA
Road Meter".3 Phillip Brua, aléo an endineer with the PCA, visi-
ted yarious_state (inCluding'IoWa) agencies to demonstrate thé
adVéntages hf the PCA road meter. He aléo édviﬁed them in the
construction of é roéd meter.
The principle of the PCA road méter was to measure the
movement of the car body with respect to the chassis. This unit

traveled at 50 mph and correlated well with the CHLOE profilometer.




The road meter could be used to obtain a statewide inventory

of the Present Serviceability Index on all primary roadways.

C. PCA Road Meter Use in Iowa

The Iowa State Highway Commission (now the Highway Divi-
sion of the Iowa Department of Transportation) constructed a
PCA tYpe road meter in 1967.% It was mounted in a 1967 Chevelle
station wagon and a 1967 Ford Custom (weak suspension). Both
units were too affected by wind to provide satisfactory results.
The next vehicles used were well equipped 1968 Ford Custom with
stronger coil springs. Their suspension seemed to be just right
and didn't exhibit much detrimental wind effect unless the wind
was above 10 mph.

Using three of these 1968 Ford Customs, a statewide primary
road inventory (about 20,000 lane miles of testing) was alﬁost

completed during the summer of 1968. Most of the primary system

was retested in the summer of 1969.

Early in 1970, we obtained new Ford Custom 500's with
cruise control to maintain a constant speed. The springing was
too weak, so the rear springs were interchanged with the desirable
1968 springs.

Since 1970, a program of testing one third of the primary
system each year (so all roads are retested on a three year

cycle) has been used.
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The 1974 Ford Torinos we are now using also needed sus-
- pension system modification (stronger shock ébsorbers), to be

éatisfactory for PCA road meter use.

D. Road Meter Modifications and Improvements
Various improvements had been made to improve testing
accdracyrand‘increaSe productivity. A flexible 240-1lb.-test,

nylon-covered aircraft cable replaced the fish leader connector

that broke‘too‘often.' The roller céntactor slide plate was
made from a Delrin plastic, whicﬁ reducéd wear and friction.
A bank of ten eiectrical counters was used to yiéid greater
numerical différence between smooth and rough roads, thereby
"gainihg g;eater accuracy. Two banks.of counters with a rotary
switch were incorpdrated to make possible testing of back-to-back
" sections without étopping and going back. 'An electric-eye dis-~
tance counter was incorporated‘so the section length was recorded
simultanéously with the riding'quality values. A transistorized
circuif was used so that_tﬁe "coil breakdown" in the counters
would not cause arcing on Ehe segmented éontact board.

An automatic-electromechahical null-seeking device was
inéorporated into the road meter to improve testing acéuracy.6
The null-seeking dévice was intended to eliminate error in manual

zeroing, compensate for change in car load, and adjust for aero- |

!
I

dynamic variation due to wind velocity. Though it met the first

two objectives, it did not satisfy our desire in regard to wind.



E. Advantages of the PCA Road Meter

The major advantage of the PCA type road meter was that
it could operate at highway speed and yield a numerical value
for the riding quality. -Furthermore, it was a very simple, in-
-expensive unit that had very few maintenance problems. When cor-
related against the CHLOE profilometer, the resulting data would
generally give correlation coéfficients of 0.96 or better (usually
betwegn 0.96 and 0.97). Therefore, it was a very good, economical

unit for conducting a road riding quality inventory.

F. Disadvantages of the PCA Road Meter

The majbr disadvantage of the PCA road meter was the ad-
verse'effect of wind. Any winds except those in the direction
of travel would affect the indiéated riding quality. 1In Iowa,
objectionéble winds are present much of the time. Vehicles with
stiffer suspension systems seem to be influenced less by wind
than those with softer suspensions. To decrease wind effect,
road meter operation was scheduled for early morning or evening
hours when the wind is normally slower. Even after incorporating
the null-seeking device, wind effect was still apparent. This
was supported by the fact that the null-seeking device did not
improve the correlation coefficients with respect to the CHLOE.

Also, the road meter was very dependent on the vehicle

suspension. New vehicle suspension usually had to be modified




by changing either'the shocks or springs or both, followed by
| continual monitoring of the shocks during the life of the car.
Replacement shocks were also a problem because dealers could not

assure the same strength as the original shocks.




IT. IJK RIDE INDICATOR DEVELOPMENT

A. The Sprung Mass Concept

In the winter of 1970, after three years of road metering

experience, the program was reviewed for possible improvements.

Don Johannsen, a graduate mechanical engineer, was aware of our

road meter problems and began studying ways to alleviate them.
Most problems seemed to relate to the wind effect on the car body.
The new idea was to depart from the basic concept of measuring
car body movement with respect to the chassis and go to a new
sensing device mounted on the differential housing. Approval
to work on the new sensing device was given, but funding for
the venture was limited. Stan Kirk, a special equipment tech-
nician, was assigned to help bﬁild the apparatus. He 1ater.con—
tributed to the experimental design changes which led to the suc-
cess of the IJK Ride Indicator.

Mr. Johannsen's first design was a cylindrical weight with
a hole in the center. The weight rested on a coil spring housed
in a larger tube and slid up and down on a vertical center shaft.
The movement was still detected by electrical contact of seg-
ments. This unit showed promise for the sprung mass idea, but
there was too much friction between the weight and the shaft to

allow the free movement necessary on smoother roads.




y 8-

B. IJK Ride Indicator Design

Using the same sprung mass coﬁcept, the second design,
now referred to”as the IJK (Iowa-Johannsen-Kirk) Ride Indiéator,
was built in mid 1971.. A drawing of the various.parts and their
names is shown on page 31 in Appendix A. Tovminimize the fric-
tion problem, the weight was put on a bearing-mounted oscillator
arm (Figures 1 and 2).

This unit was covered (Figure 3) and mounted on the dif-

ferential housing of the vehicle (Figure 4).



Figure 1 -- Overall view from Segment Board Side
of IJK Ride Indicator Unit with Arm
Lock Engaged.



e

Figure 2 -- Overall View from Dampening Chamber
Side of IJK Ride Indicator Unit with
Arm Lock Disengaged.



Figure 3 -- IJK Ride Indicator Unit
With Protective Cover
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The meésurement of relative movement was still an electrical
roller contact on a segmented board. A paddle in a tightly
restricted fluid chamber was used to dampen the unit, thus
keeping it from oscillating too much. This paddle dampening
system served the same purpose as the shock absorbers on an
automobile, and operated off one end of the horizontal shaft
of the oscillator arm. Determining where and how to mount

the spring ;equired much experimentation. After many t;ials
the optimum spring mounting position was established under the
oscillator arm. During 1971, trying to eliminate friction,
determining proper pressure on the roller contact, and finding
Ehe best dampening were the areas of experimentation. On
October 13, 1971, the IJK obtained a correlation coefficient of
0.981 when compared to CHLOE Slope Variance, which showed that
it was a reliable means of determining riding quality.

The electrical recording system was essentially the same
as that used in the PCA Réad Meter system for recording the
counfs from the electrical segment board (Figures 5 and 6).

Detailed drawingé of the IJK Ride Indicator are shown in

Appendix A.
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C. Early Improvements in the IJK Ride Indicator

Even though the IJK had. exhibited a high degree of ac-

curacy, it would operate only for aishort time without mechani-

i

cal malfunction. Initially the greatest source of malfunction

was the electrical roller contact. After varying the mounting,

size of roller and roller material failed to solve the problem,
a carbon brush contact of an electric motor was used. The con-
tact problems were eliminated by a common 1/4" diameter round

carbon brush (Figure 7) sawed to a 1/4" length. When it showed

vwear, it was simply rotated to a spot that did not show wear.

This brush has worked so well that it has been used for two

years.




N R

Figure 7 -- Brush Contact of
IJK Ride Indicator
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The transistorized system was used to eliminate arcing
on the contact board. This prevents the much higher voltage
caused by counter coil breakdown from flowing in this part of
the circuit.

| In the early develdpment of the IJK, there Was a friction
problém in tﬂe bearings of the oscillator arm. Higher quality
bearings with less friction were obtained and have provided
the desired movement.

Two dampening chamber 'designs were studied, with the con-
c¢lusion that to yield proper dampening, the paddle must operate
in a tightly restricted chamber (Figure 8). A larger dampening
chamber did not provide adequate restriction .to limit movement
with the energy that was developed.

A locking mechanism was installed to prevent the oscillator
arm from moving when not testing. This lock and a better arm

stop system reduced damage tb the unit.

D. Determination of Proper Dampening Fluid

In conjunction with the study of the two dampening cham-
bers, a study was conducted Eo determine the right dampéning
fluid to use. The fluid needed tb have a consistent viscosity
in cold or hot weather. Two fluids with this characteristic are
kerosene and Dow Chemical's DC-200. These were blended in dif-

ferent proportions while experimenting with the dambening of the
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Figure 8 -- IJK Ride Indicator
Dampening Chamber
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IJK unit. The 1973 testing season was devoted to this dampening

study and experimental operation to‘verify that various equipment

malfunctions had been remedied.

E. Advantagés of Testing‘with the IJK Ride Indicator

fThe biggest advantage of thé,iJK unit is its freedom from
adverse wind effects. Because the sensing unit is covered and
mounted_beheath the car body, wind causes no movement of the
sprung mass. Wind would influence the unit only iftit were .
strong enough to cause the car body to pick up the chassis.

There has been no apparent influence in winds up to 30 MPH so
no wind restriction has been imposed. Even in strong winds,, the
IJK has consistently obtained correlation coefficients better
than 0.98 when compared to the CHLOE.

The IJK Ride Indicator is nearly independent of vehicle
suspension so with any standard suspénsion system, there should
be no need for modification. Changes in shock absorber strength
are not critical and the problem of variation in replacement
-shocks has been eliminated. No recorrelation is necessitated
by these changes. It would have been required with the PCA Road
" Meter.

The internal zero is another advantage of the IJK Unit. If
the zero is Set'accurately, no adjustments are necessary. There
is little possibility of a change in correlation due to variation

in the vehicle loading.
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Testing quality and quantity have been improved by these
advantages. Prior té the IJK, testing was suspended during
perioas of strong wind, which decreased the productivity. Such
winds sometimes caused data to be suspect. Retesting was re-
quired and not only decreased production but also lowéred con-
fidence in the values obtained. The IJK is a continuous testing

system with no operational reason other than safety to suspend

testing.

F. IJK Ride Indicator Performance

The IJK has been used exclusively for our primary road
inventory suxveys-in 1974 and 1975. The data appear to be the
most reliable we have ever obtained, with fewer problems than
in previous years.

The only problem noted with the IJK is that the tight
dampening chamber causes 0il to be pumped out through the
bearing. To maintain constant dampening, the oil level must
remain constant. TUnder present operation, the unit must be

removed weekly for oil level adjustment.

G. IJK Ride Indicator Modification

Loss of o0il from the dampening chamber is the only problem
that causes inconvenienee, so this has been the only reason for

considering unit modification.
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_During the winter of 1974-5, a study of magnetic'dampening
was conducted. Both rotary and regular "horseshoe" magnets were
used, but neither attained sufficient dampening to control the
enerqgy developed in the system. NoO further efforts in magnetic
dampening have been considered.

present efforts to solve the oil loss problem are in de-
signing a special oil seal. This new 0il seal is still in the
experimental stage and further testing is necessary tovdetermine

its success.

Another way to eliminate wearing parts would be to replace
the electrical contacts with an electric eye system, which would

be relatively easy. However, there have been no problems with

the transistorized circuit; hence there is no reason to change.
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III. IJK RIDE INDICATOR USE FOR PAVEMENT INVENTORY

A. IJK Ride Indicator Testing Procedure

Before mbunting on'the car, the IJK sensing unit is ac-
'curatelf zeroed whilé in’a'level position. The dampening-'
fluid is.alsb-adjusted,to the'pr§per'level. Eight selected
cdrreiation séctions near - the ceﬁtral labdratory éré tested
weekly_dufing Ride Indicator operation, to Verify proper per-—
formance. The testing procedure is described in Test Method
No. Iowa 1002-B (Appendix B).

| The unit is warméd up for 10 miles before testing to
eliminate flat spots on the tires. The lock on the sensing
unit is disengaged and the vehicleiis brought to 50 mph, which
is maintained by the cruise control. As the rear wheels crbss
the beginnihg of the test section, the electrical counters are
turned on. The electric eye distanc; coﬁntér qperates on the
same circuit, thereby giving an acéurate testing length even

" when bridges or railroad traéks are omitted. Upon completion
of one test section, the rotary switch is turned to the other

bank of counters. The data are recorded and the counters are

reset for testing the next section.

) B. IJK Ride Indicator Correlation

The CHLOE Profilometer is still our standard for measuring

the riding quality in determining the Present Serviceability
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index. Because it is bésed on slope variance and is not depen—.
dent on the relative motion of a system, it is a stable method
for obtaining qualiﬁative values. If the electrical system
calibrates pfqperly aﬁd other hechanical parts are maintained,
iﬁ_yields ?ery reprgducible values from year to year. For this
reasbn, the IJK Ride Indicator is correlated annually with the
CHLOE. 7

The Iowa correlation layout consists of 46 carefully
selected 1/2-mile-long sections of P.C. concrete roadway. The
1/2-mile lengths are short enough for the CHLOE (at 3 mph) and
long enough for the IJK Ride Indicator (at 50 mph). For cor-
relation, only the profile portion of the Present Serviceabiiity
Index is considered, with an effort to select roadways with as
little physical deterioration as possible. These Iowa correla-
tion sections have a Present Serviceability Index range of 2.6
to 4.8. Experience has shown that the P.C. roadways are more
stable and do not affect the CHLOE slope variance as do some
A.C. roadways with open surface texture. Lower PSI values are
availabie, but these are found on badly broken P.C. roadways
which have more variability. The values for these roadways are
not stable from year to year. Because the car with the IJK
Ride Indicator tests both the inside and outside wheeltracks,
the CHLOE values for both are obtained and averaged. Correlation

testing is usually conducted in April or May.
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After the IJK and CHLOE values have been obtained, they
are submitted to a data processing program (Appendix ¢) through
a terminal entry. This program uses a method of least squares
parabolic fit, theteby letﬁing the curve obtain a better correla-
tion coefficient than a straight-line equation. This yields a
table-for determining the Longitudinal Profile value, which is
the riding quality portion of the Present Serviceability Index

(Appendix B Page 54).

Cc. Primary Road Sections for Determining Present

Serviceability Index

The State of Towa has established a milepost system on all
primary roadways. The milepost ﬁarkers have been the best way
to identify test section limits so that there is no misunderstanding
in communications. The test section limits correspond with the
limits of the lést surface restoration project (Appendix D).
These have been assembled for each of iowa's 99 counties in a
booklet entitled "Test Sections by MilepostS"i Because there are
many surface restoration projects each year, the booklet must be

continually updated.

D. Data Collection and Distribution

In Iowa, one third of the counties are tested each year.

Therefore, all primary roads are tested with the IJK Ride Indica-

tor on a 3-year cycle. A cracking, patching, and rut depth survey
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is made every third year for the entire state rural primary

road system. These data are reported in summary form (Page 56,

Appendix B) and are used in a state road sufficiency rating.
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APPENDIX A

DETAILED DRAWINGS
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IOWA DEPARTMENT OF TRANSPORTATION
" HIGHWAY DIVISION
Office of Materiais

'SPECIAL INVESTIGATIONS SECTION

DETAIL DRAWINGS OF THE

IJK RIDE INDICATOR
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Ball Bearing Number Fafnir SK 5 DD.
Width .312", Bore .500", 0.D. 1.125" °
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\\\ Drill & Tap for

10-32 screw
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32 screw

Drill & Ta

UPPER SUPPORT

BASE MOUNT
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CARBON BRUSH SPRING

. NOTE:

0.006"
r ' Clock Spring.
110

. 0.120 Dia
! /_ T
Tk

4 3

gJ*E

Attach 7x32 AWG wire
to Oscillator Arm from
the Axis to the Brush
Contact Mount and
solder to the Roller
Bpring.

- oy, oy
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S
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CARBON BRUSH BRACKET
0.020" Phosphor Bronze .
or Miniature Fuse Clip

Solder and rivet to .006"
Clock Spring.

.1/4" 0.D.

CARBON BRUSH
1/4" 0.D. Vacuum
Cleaner Carbon Brush
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—40-

)
T

.\—. 0.196 Dia: .

— —t— ¢ Zero Segment

16

0.020 Phosphor Bronze

NOTE:

\\\\\\- 0.250 Masonite

CONTACT BOARD

Glue Phosphor Bronze Strip to Masonite. Saw slits
on 1/8" centers using 0.010 saw. Drill 0.040" Dia.
holes at edge of bronze strip for attaching wires.
Solder wire leads in holes. Fill slits and secure
wires using epoxy cement. Sand off excess epoxy.

Cut 21 segments on 1/8 centers
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Drill & Tap
for 10-32

set screw

BRASS WEIGHT
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16 2.

Drill 0.144 Dia
n \\\__
"“‘B & Countersink

—
Drill & Tap for J
10-32 screw

\\\__ Drill & Tap for

4-40 screw

é r . i Phenolic Board
™M

gl
y 1 3 '
)//////r——; 3 X 3 x 24 Bolt

| __ [T

ZERO ADJUSTMENT | BRUSH CONTACT MOUNT

NOTE: Adjust so that when
the oscillator arm
is in the neutral
position the roller
contact rests on the
Zzero segment, Use a
jam nut to lock in
this position.



SPRING MOUNT
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, J J ‘ . = for 8-32 set ‘ \x%_: [}
~j2 © - ¥ — = =
" .+_ mlo’ 4 T ATe screw : ! e ey
1
B (R P 1 ! 3
8 .
_,I kLo
7 Dia.
- 3 pia.
8 |
, .
S
B~
I
I = Driil & Tap’
o .
e 2.036 _'“__ 0.056 for 6-32
screw

OSCILLATOR ARM

Brass. weight set on arm 5-15/16" from ¢ cross shaft 'm;\mm COLLAR -

to farthest edge of weight,
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r) Drill & Tap for
e 6-32

|

1

>:

(5 LR
|
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| | +
AR ' ST

1" to bot- ' I

] tom of
16 Gauge

16 Gauge cover

Drill 1/8 Dia. Holes
in Cover to Match.

OUTLET CORD PORT

—— @& —— pop-rivets

' l Dia. Holes for l

| |

NOTE:

Make 4 pieces, L = 9-3/4, 3-1/2, 3-1/2, & 3
Drill 1/8 dia. holes at appropriate spaces.
Position angle so 3/8 leg is 3/8" from
bottom edge of cover and drill matching
holes in cover. Rivet angle in place.

Glue 1/4 & 3/8 weather stripping on 3/8
leg.

Attach 3" piece to cover box so when box is
in place, the piece is between outlet cord
port and base of arm stop.

WEATHER STRIPPING SUPPORTS
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/f\. L +- 3/8 - 24 Threads T
7\ r‘—/ p )
I~ : : : -
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' . -, - , untersink
0.196 Dpia. & £ _prill & Tap for —- 3 Dia. -
Countersink .3/8 = 24 Thread 8 . 2
1 o ) ) 0.228 Dia. & 21
23 o Drill & Tap for Countersink 2
t { 3/8 - 24 Threads 7
- , i ¢ )
Ao /"") /‘( ~ E
~ \H o3 Ny
7 i - F h Al FI"' ’L
. i 1
Il. A ;IZ 4 N j{— A4 ! —Y
3 ' 1
—3 B K— 1§ — .
é.-]i_% ‘ . All edge holes
16 11 3 : Drill & Tap 1/4" :
238 5 <1 16 \L———) 11 1 Deep for 6-32
< 312 — Sk 2 35 3 3 3/16" screws
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Test Method No. Iowa 1002-B
March 1976

IOWA DEPARTMENT OF TRANSPORTATION

- ' ' Office of Materials

_ HIGHWAY DIVISION
|
|

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

' This testing method is ugsed to determine
the Longitudinal Profile value (LPV)
using the IJK Ride Indicator. The Longi-
tudinal Profile value is used to deter-
mine the Present Serviceability Index
(P.S.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.

Scoﬁe

The IJK (Iowa-Johannsen-Kirk) Ride Indi-
cator was developed by the Iowa Dapartment
— of Transportation Materials Laboratory.
Procedure
A. Apparatus
1. I0K Ride Indicator (An electro-

| mechanical device mounted on the
‘ — differential of a standard auto-
‘ — mobile) (Fig. 1 to 4).

2. Tire pressure gauge.
3. Portable calculator.

B. Test Record Forms and Sectlon Iden-
tification

i 1. Longitudinal Profile value Work-
i sheet (Form 921).

2. Final Report (Forms 915 or 922).

3. "Test Sections by Milepost" booklet.

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

C. Personnel

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

D.
1.

E.

1.

2.

operates the counters and makes calcu-
lations.

Correlation

The Longitudinal Profile value is de-
rived from equations of the AASHO Road
Teat using a correlation between the
CHLOE Profilometer and the IJK Ride
Indicator. The CHLOE is used as a cor-
relation standard because it is not
affectad 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 square
parabolic method (¥=CX2+MX+B).

Test Procedure

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

oOperate the vehicle in a careful, legal,
consclentious manner.

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

Be sure the dampening fluid level is cor-
ract, This should be checked weekly
during continuous operation.

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

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

Start the test vehicle far enough from

the beginning of the test section to

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

Turn the main gwitch to the "ON" position
as the rear wheels pass the start of the
test section. It is turned off in the same
position at the end of the section.
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| 8. Turn the main switch off while cros- the most recent survey) to yield a
C sing railroad tracks and bridges Present Serviceability Index.

(including approaches). This length
and roudghness counta are electrically
omitted

9. There is a rotary switch to change
from one bank of recording counters
to the other so testing can be con-
tinuoue.

10. Record the counter values and calcu- .
late the Sum/L.

11, If there is some reason to indicate
possible erroneous data a repeat
run should be made. Valid runs are
expected to check within 10% of each
other.

| ) 12. Using the Sum/L, obtain the proper
‘ Longitudinal Profile value from the
| table to the closest 0.05 (3.95,

‘ - 4,15 etc.).

F. precautions

f 1. Maintain the tire pressure at 25

i ‘ psi cold, 28 psi, warm. If any
tire alignment or balancing prob-
lems are noted, have them corrected.

2. Be sure to engage the IJK arm lock '
when not testing.

3, Keep the vehicle in a neat orderly
condition.

4. Have the automobile serviced at the
proper interval.

G. cCalculations for Longltudinal Profile
value

1. Enter the necessary descriptive data
in the heading portion of the LPV
worksheet. The method of calculation
is ag follows: the summation of counts
from counter no. 1 x 1, counter no. 2
x 2, counter no. 3 x 3, etc. These
R products are totaled and divided by the
L tested length (in miles) to obtain the
Swn/L. This sum/length is then used
to find the Longltudinal pProfile value
from the correlation table.

H. Reporting Results

1. The final report for all testing uses

' the same data that was neceisary for

the worksheet. Form 915 is used for

county inventory testing and Form 922

is used for testing individual pro- '
jects. A deduction for cracking,

patching and rut depth is used (from
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Fig. 1

The IJK Ride Indicator Vehicle

=EE

Fig. 2

The IJK Ride Indicator Control Console, showing
Visual Indicators, Switches and Electrical Coun-
ters on the floor of the automobile.
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Figh" 3

The IJK Ride Indicator Sensing Unit

Fig. 4

The IJK Ride Indicator Sensing Unit with Cover as
Mounted on the Rear Differential Housing of the
- Vehicle
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CORRELATION TABLE

Test Method No. Iowa 1002-B

IJK RIDE INDICATOR UNIT E

JULY 1975
SUM/LENGTH . SUM/LENGTH
LPV AC PC LPV AC pC
0.000 13770 29785 2,000 Lhyua 7023
0,025 1ah62 29283 2.025 4360 6836
n.050 18159 28790 2.050 4272 6752
0.075 17860 28304 2.075 4185 6617
0.100 17566 27825 2,100 . 4100 6436
0.125 17276 27355 2,125 uNn1e 6357
0.150 16191 26891 2.150 3033 6231
0,175 16710 26h35 2,175 3852 6106
0.200 161433 25987 2,200 3772 5984
0.225 16160 25545 2,225 393 5863
0.250 15892 25111 2,250 3615 574t
0.275 15628 2u684 2,275 3530 5628
0.300 15367 24263 2.300 3464 5513
0,325 15110 23849 2,325 3391 5400
0.350. 14858 23441 2,350 3318 5290
0.375 14609 23041 2,375 3247 5181
0.400 14364 . 22646 F2.,400 3176 5073
0,425 14122 22258 2,425 3107 4968
0.450 13885 21876 2,450 3039 4864
0.475 13650 21500 2.475 2973 4762
0.500 13420, 21130 2,500 2907 4662
0.525 13193, 20766 2,528 2842 4563
0,850 12969 20407 2,550 2779 L467
0,575 12749 20055 2,575 2716 4371
0.6n0 12532 19708 2.600 2655 4278
0.625 12318 19366 2.625 2594 4186
0.650 312107 19030 2,650 2535 4095
0,675 11800 18700 2,675 2677 4096
0.700 11696 18374 2,700 2419 3919
0,725 11495 18054 2,728 2363 3833
0,750 11247 17739 2.750 2307 3748
0,775 11102 17429 2.775 2253 3665
0,800 10910 17124 2,800 2199 3583
‘0,825 10721 316824 2,825 2146 3503
n.850 10534 16529 2,850 2045 3424
0.R75 10351 16238 2,875 2044 3347
0.900 10170 15852 2,900 1994 3270
0.925 9992 15670 2,925 1044 3196
0.950 9817 15393 2,950 18496 3122
0.97% QR4S 15121 2.975 18410 3050
1.000 ah75 1lu853 3.000 1802 297y
1.025% 9308 14588 3,025 1756 2909
1.050 0143 14329 3 950 1711 2840
1.n75 8081 14074 3 075 . 1667 © 2773
1.10n. 8821 . 13822 3,100 1624 2707
1,125 8A63 13575 3,125 1581 2642
1.150 8500 13332 3,150 1539 2578
1,175 8356 13092 3,175 1408 2515
1.200 8206 12856 3,200 1458 245k
1.225 anss 12625 - 3,225 1418 239%
1,250 7912 12396 3,250 1379 2334
1.275 7769 12172 3,275 1341 227%
1.300 7628 11951 3,300 1303 2218
1.325 76489 11734 3,326 1267 2162
1.350 7352 11520 3,350 1231 2107
1.375 7217 11308 3.375 1195 2052
1.400 7084 11102 3,400 1160 1999
1.425 6953 10899 3,425 1126 1847
1.450 6825 10698 3,550 1093 1896
1,475 6698 10501 3.h75 1060 1845
1,500 G573 10307 3500 1028 1716
1.52% RUS51 10116 3:525 Q5 1748
1.550 R330 9928 3,550 965 1700
1,575 6211 9744 3,575 915 1653
1.600  6han 9562 3. 600 905 1608
1.625 5978 9383 3.626 8786 1563
1,650 5865 9207 3.650 gu7 1519
1,675 5753 9034 3.675 319 1475
1.700 5643 8863 3,700 791 1433
1.725 553h 8A06 3,725 764 1391
1.750 5428 8531 3.750 733 1351
1.775 5323 8369 , 3,775 712 1311
1,800 5220 8209 ° 3,800 687 1272
1.825 5118 8052 3,825 562 1233
1,850 5018 78498 3,850 637 1196
1.878 1al9 7746 %.875 614 1159
1.900 4822 7597 3,000 590 1123
1.9258 4727 7450 3,925 567 1087
1,950 4633 7305 ° 3,959 . S45 1052
1,975 4540 7163 3.975 52% 1013

LpPV
4,000
§.025
4,059

4,075
4,100

4,225

4.850

4.990
4.925

4,975
5.000

Maxrch 1976
SUM/LENGTH
AC PC
502 985
481 952
660 920
L40 889
429 858
401 828
332 719
364 770
346 742
328 718
311 688
294 661
277 635
261 619
245 5853
230 561
215 538
T
158 433
158 Lug
155 827
132 - 407
119 387
107 367
L1 348
83 329
71 311
6N 293
59 278
33 258
27 262
17 225

7 210
1 134

179
164
152
136
122
109
9B
84
71
51
48
36 .
25
14
-3
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Form 921
' March 1976 .

IOWA-bEPARTMENT OF TRANSPORTATION ‘

Page 6 - :
- HIGHWAY DIVISION

Road No. I ‘35 County

Year Built

OFFICE OF MATERIALS
- Unit E. " Worksheet -

| . Lab. No. v
Date Reported:

Date Tested V. ']/~ -

Contractor ~__Project No.L=-T4: é
-~ Location 30 » -
weather ('lI0QR. , Temp . HI1* F. .
Spee est Personnel Surface 3
i 5., D.0- B
: EME ) EMP
) . BMP ”
Length - Lenq o
1 [ 1
2 .2
3 3 s
4 4 .
5 .5
(\; . 6
7 7
B8 —— - 8 - .
) — 9
10— — 10
Sum- : Ssum _—
Sum/L - Sum/L L
LBV LPV N e
C.S, S,T. D C,S, S,T. D.
End End _
Start Start R
Lergth Length.
Deduct Deduct
Length Length’
] 1
2 2 i
3 3 "’
4 4 -
5. 5 —
6 6
7 7
a o
9 9
10 | 10 -
Sum ' Sum’ S
sum/L - —_— sum/L — -
RMRV — — —_— RMRV — —_ —
Notes

S.T. = surface Type D. = Dirsction
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L Test Method No. Iowa 1002-B
) ~ March 1 976 ] Road Meter
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
tab.” Beginning Ending - Poad . Length  Surface ‘.D;.r-. {;’gg%i?gdln&lw:mter 75-76 Present
No. - Milepost  Milepost No. . (Miles) Type Lane Valueof Ded. for Service-
LY . : - March Cracking ability
, 1976 Patching Index
44 20.77 22,24 us 151 1.47 AC _ EB 3.70 .05 3.65
: ~ . ' S WB 3.70 .05 3.65
15 22.24 = 27.34 US 151 5.10 AC EB 3.65 .10 3.55
Lo - S o WB 3.65 .10 3.55
46 - 27.34 37.61 US 151 (5.58) AC. . . EB 3.55 .05 3.50
. : : WB 3.60 .05 3.55
| (4.26) PC. EE 3.30 .15 3.15
} , ‘ 5 '  WB  3.50 .15 3.35.
\7° - 38.69 48.07 US 151 (6.68) AC EB 3.55 .05 3.50
o , ' S " WB - 3.55 .05 3.50
B (2.52) PC EB - 3.35 .10 3.25
N ' : : o . - WB  3.25 .10 3.15
18 0.00 ~ 21.22° 1A 64 (14.47) AC “EB 3,15 .00 3.15
: : ~ o ‘ WB 3.20 .00 3.20
; (5.16) - PC EB 3.25 .70 2.55
) , : ' WB  3.25 .70 2.55
19 115.78 - 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
' S S _ SB 3.95 .00 3.95
51 - 43,45 47.81 1IA 38 4.36 AC’ NB 3.55 .10 - 3.45
. o : SB 3.50 10 3.40
2 50.01 53.39 1IA 38 3.38 AC ~ NB 3.55 .00 3.55
' L o T SB - 3.55 .00 3.55
. B3 53.39 63.50 1IA 38 10.11 AC NB 4.00 .00 4.00
. , . ' o " SB 4,00 .00 4.00
4 65.11 ‘68.41 IA 38 3.30 PC NB 4.05 .00 4.05
: . - : .SB° 4,05 .00 4.05
5 43,16 - 53.42 1IA 136 10.26 AC NB 3.85 .00 3.85
n . . SB 3.85 .00 3.85
| 56 54.79 58.39 IA 136 3.60° AC NB 3.75 .05 3.70 .
‘ S o , SB 3.80 .05 3,75 -
37 58.39 72.04 1IA 136 13.65 AC NB 3.90 .00 3.90
c » SB 3.95 . 00 3.95

Deductions for cracking and patching wevc calculated on a 2 lane rxoadway ba51s.

(Length) indicates tested length on an AC/PC sectlon.




Form 922 ) : -57~ :
‘ : : Test Method No. Iowa 1002-B

Page 8 March 1976
IOWA DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION
" OFFICE OF MATERTIALS
LPV REPORT
Road Mo.  I=35 . vewsty Story T iaboEG. Tv-9=-522
Year Built 1'965__“_____. Date Testod  7=29=69 Clwcd Repprzed | 8-15-69
Contractor Hallett Construction Company project No, I=IG=35-4/12/103
Project Length (Milc:a). ~10.03 : surface Typo. . PC
Location From Polk County 1ine north to Junction New US 30 - :
Weathex "~ Clear Wwind NE 5-8 mph  ‘fuemperature 71‘L___'___

Tcsf Por tonnel Dalbey and Robinson

Outside outside
__N_ Bound Lane _§___ Bound Lane
Length Tested -———=m=—mmmeeoo———- ———————— e 9.97 ‘ _ 10.02 .
angitﬁdinal-Profile Vaiue ————-4—; ———————— 4.05 4,00 -
Average Longiﬁudinal Eréfi;e Value —-—-—-—-----—-;;5 ________ 4.05
'.Deducat;on for Cfacking,.fatching-and Rut Depth'QF—;——**——-- 0.05
4.00

Present Serviceability Index —-——=e=—===-- i o ot s e e
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APPENDIX C

DATA PROCESSING PROGRAM



’ | . _ .

'DATA PROCESSING PROGRAM

Py

1
00010 RDM: PROCEDURE OPTINNS (MAIN) 3 ' ‘
00020 /* THIS PROGRAM CORRELATES THE ROAD METER WITH CHLOE SV *»/
5 00030 -/* ANP ORTAIMNS VALUES TO PLOT CURVES. oo/
| 00040 /* IT WILL ALSO HANDLE ROAD ROUGHNESS CORRELATIONS, B 7
| - 00050 DEFAULT RANGE (%) DECIMAL FLOAT VALUE (DECIMAL FLOAT(16));
00060 DCL MTAR(10) FLOAT DEC INIT
00070 (100,3n0,500,700,%00,1100,2000,4000,6000,10000);
00080 DCL RTARC10) “FLOAT DEC INIT
00090 (40,60,80,100,120,140,160,180,200,220);
00100 DCL INTERL DEC(16) FLOAT, INTER2 DEC(16) FLOAT;
00110 DCL RNO CHAPRC10), DTE CHAR(29);
00120 DCL X(100) DEC(16), Y(100) DEC(16);
00130 DCL M(1n) DFC(16), AC(10) DEC(16), PC(10) DEC(16);
00140 DCL SX DEC(16), SY DEC(16), SX2 DEC(16), SX3 DEC(16);
00150 DCL SX4 DEC(16), SXY DEC(16), X2Y DEC(16), SY2 DEC(16);
00160 DRL V1 DEC(16), V2 DEC(1G6), V3 DEC(16), V4 DEC(16);
00170 DCL V5 DEC(16), V6 DEC(IG), XA DEC(16), YA DEC(16);
00180 DCL CX DEC(16), CY DEC(16), X2 DEC(16), Y2 DEC(16);
00190 DCL CC DEC(16), ANS CHAR(1):; ’
‘ 00200 DCL V7 DEC(16), V8 DEC(16), V9 DEC(16),V10 DEC(16);
i 00210 DCL K DECC16); o
00220 DCL EXP DEC(16), TV DEC(16);
00230 DCL SYX DEC(16), MN DEC(16);
. 00240 DCL CHARCOM CHAR(6);
' 00250 DCL SWITCH CHAR(L);
; 00260 DGL TARANS CHARC1) STATIC INITIALC'Z');

00270 GETSW: PUT SKIP(2) LIST . .
00280 ('IF ROAD METER RUN ENTER M, ROUGHMESS RUN OP PIPE TABLE ENTER R :z');
00290 GET EDIT(SHITCN) (SKIP,A(L));
nnN3no IF SHITCH = 'M' THEN DO;
00310 CHARCON = ' SUM/L';
00320 IMIT=0;
00330 LMT = 4000;
00340 IHCR = 400;
00350 GO TO RNO;
. N0360 EMND; ~ )
00370 IF SUITOH ™= 'R' THEN GO TO GETSW:
00380 CHARCON=' RR ',
00390 IMIT=b40;
00400 LMT = 160;
00410 INCR = 20; ~
00420 RDO: PUT LIST(' ENTER RIMNO, 10 CHAR. MAXIMUM :');
‘ 00430 GET EDIT(RMO) (A(10));
00440 PUT LIST('ENTER DATE, 20 CHAR. MAXIMUM :');

00450 GET EDIT(DTE) (AC10)); .

00460 X=0;

00470 Y=0;

00480 SX=0;

‘00490 SY=0;

00500 SX220;

00510 SX3u0;

00520 SXu=0;

00530 SXY=a0;

00540 .  X2Y=0;

00550 SY2=0; .
, 00560 PUT LIST('ENTER NUMBER OF ORSERVATINNS :');
: 00570 GET SKIP LIST(N);

00580 A

.00590 IF SWITCH = 'M' THEN

00600 PUT LIST('ENTER ROAD METER SUM/L VALUES (X VALUES)'); .

700610 ELSE
00620 PUT LIST(' FNTFP RAAD ROUGHMESS RP YALUES');
00630 PUT SKIP LISTC'ENTER 99999 TN END X VALUES');




00640

0.0650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890

- 00900
00910

00920
00930
00940
00950
00960
00970
00980

00990

01000
01010
01020
0l030

01040

01050
01060
01070
01080

01090

01100
01110

‘01120

01130
01140

‘01150
<01160

£ 01170

01180

‘01190

-01200

01210
01220
01230
01240
01250

- 01260

01270

- 01280

-60~

JHO}
RD1: J=d+1;
GET LIST(X());
IF X(J)=99999 THEN DO;
IF N=(J=1) THEN GO TO TI1; ’ _
PUT EDIT(N,"' OBSERVATIONNS SPEClFIED' J-1,' X VALUES ENTERED')
(SKIP(1),F(4),A,F(k),A); ‘
PUT SKIP LIST .
('USE FnLLnu1nn ERROR ROUTINE TO ADJUST DATA ARRAY IF DESlPED'),
GO TO T1; ,
END; , _
‘GO TO RD1;
T1: PUT SKIP LISTC'ANY X VALUES IN ERROR (Y OR N) t');

GET EDIT (ANS) (A(1));
IF ANS = 'N' THEN GO TO RD2;
PUT LIST('YMICH ONE? :');
GET LIST(CNN); : ,
PUT EDIT('REENTER X(',CNO,")")(A,F(3),A);
GET LIST(X(CNO)); '
GO TN T1;
RD2: PUT LIST('EMTER CHLOE SLOPE VAQlANPF VALUES (Y VALUFS)'),
‘PUT SKIP LIST('ENTER 99998 TO END Y VALUES');

J’O;A
RD3: J=J+1; .,
GET LIST(Y (1))
IF Y(J)=99999 THEN DO;
IF Na(J=1) THEMN GO TO T2;
PUT EDIT(M,' ORSERVATINNS SPECIFIED!,J-1," Y VALUF§ ENTERED )
(SKIP(1),F(L), A, F(4),A);
PUT SKIP L| ST
('USE THE FOLLONiNP ERROR ROUTINE TO ADJUST DATA IF DESlRFD );
G0 TO T2; .
END;
GO TO RD3;
T2: PUT SKIP LIST('ANY Y VALUE IN ERROR? (Y OR N) e 1)

GET EDIT (ANS)(A(1));
IF ANS = '™™M' THENM GO TO COM;
PUT LIST('WHICH ONE? %)
GET LIST(CHN);
PUT EDIT('REENTER Y(',CNO,")")(A,F(3),A);
GET LIST (Y(rnn)),
‘GO TO T2;
COM: DO 1= 1 TO N
CX=X(1);
CYayY(i);
X2=CXwCX;3
Y2=CY*(CY;
SX=SX+0X;
SY=SY+CY;
SX2=5X2+X2;
BXIaGXI+(X2%CX) ;5
SXUaSXh+(X2+CX*CX) 3
SXY=SXY+(CX*CY)
X2Y¥=X2Y+(X2%CY);
SY2u28Y2+4Y2;
END;
PUT SKIP(3); _ :
PUT LIST('ROAD METER: ',RNO,' DATE ',DTE);

PUT FDIT(' SUM OF X=',SX, SUM OF Y=", SY, SUH OF X SQUARED=',

SX2, sttt OF X CUDBED -l LSX3)(R(FY)Y); - -
Fl: FORHAT(%KIP(I) A F(10),A, F(13 2),A,F(14),A, F(17)),



01290 -
01300 -

01310

01320

01330
01340
01350

01360

01370

01380

01390

© 01400
01410
01420
01430

01440

01450
01460

01470
01480
01490
01500
01510

01520
01530
01540

01550

- 01560
© 01570

01580

61590

F2:
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PUT FDIT('snM OF X TO THE 4LTH POVERss' ,SX4, -SUM OF XY PRODUCTS=',
SXY, St OF X2Y=',X2Y)(R(F2) : _ :
FORHAT(QKIP(I) A, F(21) A,F(15,2),A, F(18 2));

V1=((§X*§Y-)XY*N)*(JXZ*SXZ §X3*SX) -(SXY*SX2- SX*X2Y)* (SX#SX- QXZ*N)):A
V2= ((SX*SX2=SX3wN) w (SX2#SX2-5X3*SX)~(SX3#SX2- QXQ*SX)*(QX*SX SXZ*N));
V3ay1l/v2;

Vi = (QXY*SVZ-QX*XZY -3 (SX3*SX2~ §Xh*§X))/(SX2*§X2 GXS*SX),

. VB=(SY-YhwSK-V3#SX2)/N;

CPUT LISTC! ),

- PUT EDIT('AE',VS,' B=',Vh,'i Cﬁ',VB)(SKlP(l),3(A,F(22,15))):

01600 -

01610
01620

01630

01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
01750

01760

01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920

1F SHITCH = 'R' THEN Dn;

GETTANS :

PUT SKIP LIST('DO YOU WANT A TABLF PRINTED? (Y OR N) :');
GET EDIT(TARANS)(SKIP,A(1)); :
IF (TABAH““ 'Y')&(TARANS“='N') THEN GO TO GETTANS;
END;
- MM=SY/N;
EXP=0;
TV=0;
SYX=0;
no I=1 TO N;
V6=(V5+Vu*X(I)+V3*X(|)*X(I)-MN),
V7=2V6*V6; -
EYPHEXP+V7- _
TV o TV+((YCI)-MN)*(Y(1)-MN));
CC=SQRT(EXP/TV); '
V8= (SY2-V5#SY-Vh#SXY- V3*X2Y)/N,
V9=ARS(VE);
°YXu°QRT(V9),
END;
PUT LIST(' ');
PUT EDIT('PORRFIATION COEFF.=',cCC,
' STD ERANP OF ESTIMATE OF Y ON X =', SYX)(R(F4));

Fli: FORMAT(SKIP(L1),A,F(9,4),A,F(10,4));

IF TARANS = 'v' THEN GO TO PRTABL;

PUT EDIT(CHARCON,'SV')(SKIP(I);A,X(II),A);

DO K=[NIT TN LMT BY INCR;
YA=VS+Vh#K+Y3w(K*K);
PUT EDIT(K, YA)(SKIP(I) F(6, 0) F(lﬁ 2));

END;
IF'SWITCH = 'M! THEN Do;
DO J=1 TO 10;
M(J)=MTAB(J);
END; '
END;

- ELSE DO;

DO J=.1 TO 10;
M{J) =.RTAR(J);
END;
- END;
DOt = 1 TO 10;
INTER1=VS = 7+Vk*M(|)+V3*M(I)*M( ):
INTER2aVS =2+V 4 #MC 1)+ VI*M( )&M)
AC(1)=5,03-1,91+LOG10(INTER1);
PC(1)=5,41-1,8*LOG10(INTER2);
EMD;
pPUT FDIT(PHARCON,'AP' 'PC')(SKIP(Z) X(Z) A,X(6),A,X(6),A);
DO 1 = 1 TO 10; .

PUT EDIT(MC(L),ACCL),PCCL))(SKIP(1),F(8,0),F(9,3),F(8,3));




_ -bs~—
01940 “END; :
01950 FUNMCI: PROGCIVAL) RETURNS(FLOAT DEC(16));
01960 . DEFAULT RANGE (%) DECIMAL FLOAT VALUE(DECIMAL FLOAT(IG)),
01970 {F V3 = 0 THEM. Dn; ‘
01980 MVYAL = 0;.
01990 GO TO RETMV;
02000 END;
02010 TMYAL = 1/V3=(IVAL- vs+2+((vu*vu)/(uav3))),
02020 IF TMVAL <= 0 THEN D0n;
02030 .. MYAL = 0;
02040 GO TO RETHV;
02050 END;
02060 MVAL = SORT(TMVAL) - (vu/(z*vs)) + .5;
02070 RETMV: RETURN(MVAL)
. 02080 "END;
02090 PUT sklp(s) IIQT( POSITINN PAPER AT TOP OF NEW GHEET');
02100 PUT SKIP LIST('DEPRESS SPACE THEM RETURN WHEN READY :');
02110 - GET FDIT(AN%)(QKIP A(1));
02120 PUT EDITC('PSIR', 'AC' 'pC '-'PSIR' 'AC','PC ')
02130 (SKIP(1),X%(9), 2(X(5) A,X(8),A, X(S) A))
02140 PUT SKIP(1);
02150 AP = 0.0;
02160 AP2 = 3.00;
02170 OLDINT = 0; ,
02180 DO I = 1. To 120;
02190 © 11 = 10,%+((5,03-AP)/1,91);
02200 13 = 10,#+((5.03-AP2)/1.91);
02210 M1 = FUNCICIL);
02220 M3 = FINCIC(I3);
02230 12 = 10, +%((5,41-AP)/1, 80),
02240 I = 10, %**((5,41-AP2)/1, 80);
02250 M2 = FUNPI(IZ),
02260 M = FUMCICIL);
02270 APINT = TPUNC(AP+.000000000000005);
029280 IF APINT = OLDINT THEN DO;
02290 . OLDINT = APINT;
02300 PUT SKIP(1);
02310 END;
02320 PUT EDIT(AP,M1,M2,AP2,M3,"4)
02330 (SKIP(1), x<9) 2(X(3) F(6 3), X(l) P! zzzzzz' X(1),p! zzzzrz')),
02340 AP = AP + 0, ozs,
02350 AP2 ‘= AP2 '+ 0,025;
‘02360 : an-
02370 GO 'TO JOBEND;
02380 PRTABL: - :
02390 IF TARANS = 'Y' THEN DO;
02400 PUT SKILP(2);
02410 DO K=0 TO G600 BY 100;
02420 YA=VS+Vh e K+ V32 (KwK) 3
02430 K2 = K+6700;
02440 Yn=vs+vu*(K+6700>+v3atk+s700)a(x+s7oo),
02450 K3=K+13400;
02460 YC=V5+Vhw (K+13400)+V3#(K+13400)«(K+13400);
* 02470 Kb=K+20100;
02480 YD=VJ+VQ*(K+20100)+V3*(K+20100)*(K+20100),
02490 K5=K+2R800;
02500 ~ YE=V5 +vu*(K+2ﬁsoo)+v3r(K+25800)'(K+7ssoo),
02510 . . K6=K+33500;
02520 YF=V5+vu*(K+33500)+v3*(K+33500)*(K+13500),
02530 PUT EDIT(K,YA,K2,YB,K3, YC,Ku, YD, K5 YE,K6,YF)
02540 - (SKIP(1), 12(F(8 0))).
02550 END;
02560 END; .
02570 JOREND:
02580 PUT SKIP(3) LUST('END OF JQB )

02590 END RDM;



-63-

APPENDIX D

PRIMARY ROAD SECTIONS
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ADAIR COUNTY CONTROL SECTION . ' County No. 1

ﬁighway Beginning Ending Surface Year Cohtrol
No. Milepost Milepost Length  Type Built Project No. Section
Ta. 92 . 67.36 74.87 7.51 pc 0100
Ia. 92 76.17 77.10 0.93 AC 1967 FN-92-3 (5) ~ 0lo0
Ia. 92 77.10 80.32 3.22 AC - 1967 F-92-3 (1) 0100
Ia, 92 81.51 88.60 7.09 ~ AC 1967 F-92-3(2) . 0200
.Ta. 92 88.60 92.94 4.34 AC 1967 F-92-3(3) 0200
I-80 . 73.31 86.27 12,96 ‘AC 1966 'F—I—80-2(21)76 0400
I-80 86.27 97.26 9.995 AC 1970 -INP-80—2(30)89 0500
Ia, 25 45,39 56.76 11.37 scC 1961 MD-45 0700

Ia. 25 58,26 71.21 12,95 AC 1968 FN~-25-3(2) 0800
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