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Use of Response-Type Roughness Meters for Pavement

Smoothness Acceptance in Georgia

WOUTER GULDEN, JERRY STONE, AND DENNIS RICHARDSON

The use of response-type, road-roughness-measur¡ng systems as part of surface
tolerance specificat¡ons ¡s attracting increasing ¡nterest among highway agencies
as a rapid, inexpensive means of measuring the smoothness of roads during and

after construction. Problems such as calibration, veh¡cle ma¡ntenance, and the
repeatab¡l¡ty of test results must be taken ¡nto account and resolved or mini-
mized when these roughness-measur¡ng systems are used for acceptance or
rejection of pro¡ects for smoothness, The Georgia Department of TranspoÌta-
tion has been using road meters ¡n its specifications since 1972 for acceptance
of pro¡ects and since 1979 for both rejection and acceptance. The evolution of
the road-roughness-measuring program in Georgia, the calibrat¡on and operat-
ing procedures, the current smoothness specifications, and the use of Mays
meter dôta during construct¡on are described.

The surface smoothness testing program of the Geor-
gia Department of Transportation (DOT) has evolved
over the years from the rolling straighte¿lge to
trailer-¡nounted !¡lays ride neters and fro¡n testing
for infor¡nation purposes onl-y to project construc-
tion controL and acceptance. Many changes in eguip-
ment and procedures were ¡nade during this evolution
to enhance the progran an¿l to ensure acceptance of
the test results by contractors and projecÈ engi-
neers alike.

Before 1966 the rolling straighteilge was used to
neasure and control pavement roughness. Realizing
the shortconings of the straightedge in relating
surface profile ileviatlons to ridabiLity, the Geor-
gia DOT began to experinent with the CHLOE profilo-
tneterr but it soon beca¡ne obvious that this device
was too slon to be used in a large-scale prograrn.

In 1968 Georgia began using the Portland Cement
Association (PCA) roadl neter on a l-i¡nited basis to
check the roughness of various rnterstate projects
and sone other selected paving projects. The roail
meter was installed in a carry-a1l type of vehícle¡
although it was designed to be installed in a stan-
dard-sizedl car.

The roa¿l-neter progran was expandled in 1972 with
the purchase of a PCA neter for each of the seven
highway districts in ceorgia so that each paving
project could be rnonitored cluring construction.
Each project was also measured for ridability before
constructLon so that it woulil be possible to deter-
rnine the anount of improvenent in ridability after
resurfacing.

The test results hacl previously been provided to

contractors an¿l project engineers so that they could
becotne farnillar with roughness testlng and the re-
sults that were being obtained. In 1972 the ceorgia
DOT began using the PCÀ ¡neter in lieu of the
straightedge for accêptance of pavenent stTroothness
on construction projects. If a project ¡net the pCA

meter specification it was accepted without further
testing, but if ít failed to meet these ridability
requirenents the failing sections $rere then retested
!rith the rolling straightedge. The PCA meter sras
therefore used only as an acceptance too1, and any
penaltíes were assessed bâsed on rolling-straight-
edge results.

The carry-all vehicles were replaced ¿luring the
next few years, and each district purchased replace-
ment vehicles independently. By ]-976 the meters
ryere mounte¿l in a variety of vehicle Èypes, sueh as
suburbans, statíon wagons, and cars of various sizes
and makes. During this tine the pCÀ ¡neter was still
used for acceptance testing only, and varlations ln
road profile response from the various vehicles were
uninportant to the contractor because penalÈies were
still being assessed based on straightedge results.

Irtonitoring of the results obtained with the PcÀ
meter and the rolling straightedge showe¿l no consis-
tent correlation between these Èwo ¿levices. Fre-
quently, a section that failed the PCA neter re-
quirements would be assessed no penalties based on
the rolling-straightedge netho¿l. Sections deter¡nined
to be acceptable by the roail neter vtere soneti¡nes
found to have failecl the straightetlge requirements.
It v¡as obvious that the two devices ¿lid not give
compatible results on all types of roads and rough-
ness levels.

In 1975 the decision hras ¡nade to standardize the
PCA meter so that it could eventually be useil for
construction control and entirely replace the ro11-
ing straightedge. A testing progra¡n was con¿lucted
to compare PCA neter results obtainedl by various
vehicles. The station eJagon was chosen as a standard
test vehicle and a fleet of station wagons was pur-
chased.

Several other chânges were made at the same tine
in an effort to standardíze the equipment and up-
grade the reliability of the testing program. An
automatic nuII system y¡as a¿lded to all PCA neters,
raclial tires were used. on all test vehicles, and
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tires were trued and balanced as necessary. A lever
arm system was ¿leveloped so that individual units
could be nechanically a¿ljusted to pro¿luce co¡nparable
readings. A precise speed-deviation neter was used
so that testing speed coul¿l be ¡naintained to tI
mph. A spare bank of counters was added to allovr
for continuous testing, and cruise control was used
to ¡naintain a unifor¡n testing speed.

In adclition, an operatorrs nanual was written and
all operators were given a training course in the
use of the PCA neter. The manual contaÍneil detaile¿l
operating instructionst standar¿l specifications for
factors such as speeil, tire pressure, and shocks¡
and detailetl procedures for maintaíning calibration.
Calibration test sections vrere also established for
each district.

By I979 the roughnèss-testing progr¿¡m hail pro-
gressed to the point where the PCA meter \das used
for construction control. Pâvenent sections that
did not neet the roughness specifications after
construction or resurfacing hail to be corrected by
the contractor at no cost to the state DOT.

By this tine it was becoming apparent that it
would be difficult to ¡naintain a standardized vehi-
c1e over a period of years. Problens occurred when
the road-tneter vehicles had to be replaced because
of excessive nileage and wear and tear on the sus-
pension system. The response of the vehicle to road
roughness is related to vehicle suspension ancl tlamp-
ing characteristlcs. It is important, thereforet
Èhat replacenent vehicles have the sarne basic
weight, wheelbase, and suspension characteristics as
the original vehicle.

Vehicles that are currently being nanufactured
are increasingly smaller and lighter in weight. rhis
means that existing standar¿ls for defining the
roughness of a road would be altered every tine the
roa¿l-rneter vehicles needled replacing. To elininate
this problem it was decided to nount the roughness-
measuring eguipment in a standardízed test trailer.

A drawback of the PCA ¡neter systern was that it
provided the roughness level for a section but could
not dlstinguish where in a section the roughness was
located. Such data are important because the speci-
fications requíre correction of failing sections and
each section tested is nornaLly I mile long. The
PCÀ meter does not indícate whether the entire sec-
tion is rough or excessive roughness cornes fron
speeific areas within the teste¿l section. Therefore,
it was decided to change the testing equipnent from
a vehicle-mounted PCA neter to a traíler-mounted
Mâys meter.

In 1979 the first trailer-mounted Mays neter was
acquired for experimental purposes. Based on the
favorable results obtained with the first unit,
trailers were purchased for each district in 1980
and the l{âys rneter syste¡n }ras put into full opera-
tion on January L, 1981. During the transition
periocl, projects contracte¿l Èhat used the PCÀ neter
specifications Írere accepteil baseil on ltays meter
results. If a section faíIed, retests were conductetl
with the PCA meter in order to be fair to the con-
tractor. All projects that were contracteil after
January I, 1981, were tested with the Mays metêr
only.

PRESENT ROUGHNESS-TESTING PROGR.AM AND EQUIP¡i4ENT

The trailer-nounted !4ays meter is used in each high-
way district ín Georgia to neasure the pavenent
roughness of all projects before, during, and after
construction. Each district is responsÍble for
schedulingr making roughness measurements, ancl cali-
brating the trailers a ¡ninl¡nu¡n of every 2 weeks.
The central office has overall responsibility for
the program, nonitors the results of the dlstrict
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calibrations, trains new operators, determines test
procedures and specifications, and naintains the
eguipnent.

In acldition to the !{ays meters maintainecl in each
district, the central office has two traíIers along
with all testing êguiptnent. One trailer is nain-
tained in a calibrated condition for use by any
district in the event of a major equipment problen.
The other trailer is used as a calibrated standard
trailêr and for research purposes.

The total equipment package used in the testing
program is as follows:

1. The lUays ride meter, which determines road
roughness by measuring vertical novement between the
axle and chassis of the test trailert

2. The roughness trailer, whlch was desígned for
use in a roughness-testing program, weighs 800
lb,/wheel, and ¡neasures 120 in. from axle to hitcht

3. The tov¡ vehicle, which can be any vehíele
capable of towing the roughness traileri

4. The ¿listance-rneasuring instrumentr vrhich
electronically measures the dlistance tested to the
nearest 0.001 ¡ni1e;

5. The speed neter, an electronic unit built by
the Georgia DOT to nonitor testing speed to within
!0.2 nph; and

6. The iligital roughness meter, an electronic
display unit designed and built by the ceorgia DOT

that elininates the !,lays meter chart paper and pro-
vides a roughness and testing length readout erith
one-button operation (results of as many as 63 testg
can be stored before the data have to be recortletl).

CALIBRATION

The calibration of response-type roughness meters is
a weak point of any roughness-testing program unless
a true profile of the roadway can be obtained thât
then can be related to the roughness neter output.
Equiprnent for obtaining such a profile is expensive
and is not readily available to tnany agencies. The
other alternative is to use test sections that have
been established on in-service roads. This is the
system used by the Georgia DOT.

Questions are always raised about the effect of
the short-term and long-term increase in roughness
of these calibration sections. One rvay to reduce
the effect of these changes is to establish a number
of sections on various roaderays so that cross checks
can be ¡nade. Central test sections (CTSS) have been
established for calibratíon reference purposes.
These sectíons are nonitored periodically with the
central office trailer and serve as an overall cali-
bration standard.

After initial calibration on the CTS' each dis-
trict established its own fielil pâvernent test sec-
tions. These sections are testeal every 2 weeks to
maintain accuracy. The central office calibration
control trailer visits each district periodically to
check the field test sections and randonly check
current projects tested by the district.

T9¡o field test sections are required for each
district. Each section consists of a L-mile length
of roadr¿ay tested in each directlon. One section
has a roughness reading in the srnooth range and the
other section a reading in the tne¿liurn-roughness
range. These sections were carefully chosen to
avoid features such as bridgesr busy intersectionst
heavy traffic, and sharp curves.

Each section is initially tested I0 times to
establish control Ii¡nits. A tnean roughness value
and a range are calculated along wlth the control
Ii¡nits. Birnonthly calibration checks are plotteil on
the control charts to determine long-range trends
and the câIibration history of each road neter. An
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exarnple of the use of such a control chart is shown
in Figure 1. The use of different trailers for
construction control dictated that all readings
obtaíned by all trailers on the same section must be
comparable. Conversion charts to correct actual
readings to adjusted readings to account for cali-
bratíon differences were deened inapproPriate for
use on construction projects. In addition, frequent
calibration makes it impractical to deternine nel.t

calibration graphs often.
To elimínate caLibration graphs or multiplying .

factorsr the Georgia DOT is using a mechanical cali-
bration arm to make adjustrnents. The nechanical
ailjustrnent device shown in Figure 2 basically
changes the length of the lever arrns between the
chassis and the axle cables, thereby increasing or
deereasing the inPut to the lilays trans¿lucer. This
procedure pernits fine tuning of the response system
and allows each trailer to record identical re-
sponses to the roâd profile. The lever arm also
allor¡s for adjustments when a component of the
trailer, such as shocks, must be replaced.

Another rìethod of calibration that has been pro-
posed in recent years is the artificial reference
surface (ARs) (1). Correlations were rnade ín 1980
by using the ARS and the roughness meters in use in
ceorgia. rnitially, a1I trailers were adjusted to
read the theoretical value of 16.2 in. when driven
over the test surfaces (see Table I). The trailers
vrere then taken to t\do test sites anil roughness
readings were obtained with each trailer. The raet
data rdere thên correctecl by using the appropriate
correction equation as prescribed in the ARS proce-
dure. The results of these tests and the corrections
given Ín labte 2 indicate a wide range ín test re-
sults in both the uncorrected and the corrected
data, especially on the srnooth section. The Process
was repeåÈed for tvlo different test sections with
the sane results.

The next steP consisted of using the calibration
adjustrnent arm on each trailer to obtain reailings on
a smooth road that were as close as possible to a
target value. Tests Irere then nade on a road with
hígher roughness to ensure that the trailers re-
sponded to the roacl profiles in the sane way. The
results of these testsr given in Table 3, indicate
satisfactory agreenent betrdeen trailers on the
s¡nooth ancl rougher test sections. Base¿l on these
test results it was apparent that the ÀRS rnethod was
not sensitíve enough for test results obtained on
smooth roads and therefore could not be used for
calibration purposes by the Georgia DOT.

OPERÀTING PROCEDURES

The ceorgia DoT operating proceilures are detailed in
a manual that is provideil to each operator (2). All
tests are nade at 50 mph on construction projects
with a ¡naxi¡num allowable speed variation of tl
nph. Tested sections are normally I nile long. A

mini¡nu¡n of two tests is required for acceptance
testing, and the results ¡nust be within 10 percent
or a third test is reguired. If none of the test
results is within the 10 percent variation Iinit,
the meter is taken back to the calibrâtion section
to determine the cause of the problems. lests are
not run when the alr temperature is below 32oE¡
otherwise, no temperature corrections are nade to
the test results. Roughness caused by bridges and
raileray crossings is not included in the roailway
test results. A üays neter graph is generally pro-
vided only on preconstruction roughness tests, for
failing sections during âcceptance testing' or at
the requesÈ of the engineer.
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Figure 1. Example control chart for average roughness readings on
smooth test sect¡on.
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Figure 2. Calibration adiustment arm hookup.

SUR.FÀCE TOLERANCE SPECIFICATIONS

For several years Georgia DOT specificatíons have
contained surface tolerance accePtânce criteria
based on use of the roail neter. These roughness
specifications have evolved over a period of years.
The najor steps are

l. Use of the rolling straightedge,
2. PCA neter run for information only'
3. Acceptance based on the PCA neter and

straightedge testing of failed sections for penalty
assessments, and

4. Use of response-type road neters for accep-
tance and rejection of projects.

The initial values in the specifications hrere
determined fron the infornation-onIy results ob-
tained vrith the PCA neter. Realistic values were
set that could be obtaineil nith good construction
practices. The ceÕrgia DOT and contractors were
familíar wlth the road meter an¿l the kíncl of test
resuLts that were being obtained at the tine the PCA
meter eras added to the specifications. throughout
the years the roughness liníÈs were lowered as con-
struction equipnent and proceclures were inproved.

In 1980 correlations were obtained between the
Mays neter and the PCA neter for the purpose of
establishing lqays meter specificâtions at the sarne

level as those established with the PCA meter.
The system currently in use in Georgía has dif-

ferent specification requirenents for concrete pave-
ments, âsphalt pavernents, änd bridge decks. The
surface tolerance rèquírements for asphalt concrete
paveñent are given in Tablê 4. The reguirernents for
portland cenent concrete Pave¡nent are as follows:
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Table 1. Results of ARS lests.

23

Mays Meter Readinga (in./mile)

Trailer Date
Left Wheel Right Wheel
Only Only Average CalibrationEquation

Both
Wheels

453
464
465
471
472
473
474
475
476

8967

8.6
7.6
8.2
8.2
8.8
8.5
9.0
8.6
7.4
q)

8.0
7.8
8.2
8.2
8.4
8.5
8.6
8.3
7.8
9.2

s/30/80 16.2
6lLolso 16.3
619180 16.3
616180 16.2
614180 16.2
6ls 180 16.0
6lsl80 16.s
616180 16.2
6lsl80 i5.9
s/30/80 16.9

Y = 0.987X+ 2.2
Y=0.953X+ 7.1
Y= 1.000X- 1.1
Y = 1.012X- 2.1
Y= 1.038X- 6.6
Y= 1.080X- 11.6
Y = 1.025X- 7.7
Y=1.025X- 4.4
Y = 1.000X+ 3.2
Y= 1.052X- 16.9

7.4
7.9
8.1
8.2
7.9
8.5
8.1
8.0
8.2
9.1

Note: In tests 453 th¡ough 4?ó the Mays mete¡ was mounted in a t¡aile¡; in test 8967 a Torltro wagon wâs used.
All l.aile¡s were set âs clo$e as po$ible to the theoretical ARS ol 16.2 by using the leve¡ a¡m adjustment. The
Torino wagon could not be adjusted.
aReading on ARS x 10.7.

Table 2. Measured roughnes versus corrected roughnesr obta¡ned by us¡ng
the ARS method.

Roughness (in./mile)

Ga.-7 (Milepost 0-l) Ga.-362 (Milepost 4.5-5.5)

Table 3. Retest of tra¡lers after setting on GA-7.

Avg Readinga (in./mile)

Ga.-7 G¿.-3

T¡ailer Date No¡thbound Southbound Northbound Southbound

T¡ai.le¡ Raw ARS Raw ARS Raw ARS Raw ARS

No¡thbound Southbound
Lane Lane

Eastbound Westbound
Lane Lane

4s3 6124180
464 6l2sl8o
46s 6120180
471 6123180
472 6126180
473 6123180
474 6123180
47 s 6126180
476 6126180

Avg

22.8
22.O
23.7
20.5
23.6
22.7
24.0
1ao
21.9
11 1

22.4
20.7
2r.0
21.7
22.7
2l.o
19.8
19,6
22.6

21.3

66.0
67.7
66.1
64.9
58.2
63.4
64.6
66.3
56.8

63.8

59.7
64.4
61.5
59.5
53.4
59.s
60.1
60.4
55.2

59.3

453 27.1
464 20.3
465 19.8
47t 21.2
472 22.4
473 24.1
474 29.2
475 37.3
47 6 24.2

Avg 25.1
Range 17.5
8967â 28.1

28.9 33.0
26.4 19.5
18.7 22.4
19.4 24.3
16.7 27.2
14.4 27.2
22.2 34.8
33.8 39.2
27.4 28.0

23.1 28.4
t9.4 19.7
12.7 31.7

34.8 56.0 57.5
25.7 56.3 60.8
21.3 56.8 55.7
22.5 56.9 55.5
2t.6 57 .5 53. I
17.8 56.3 49.2
28.0 6 t.l 54.9
35.8 62.t 59.3
31.2 60.3 63.5

26.5 5 8.1 56.6
18.0 6.1 14.3
16.4 69.5 56.2

64.0 65.4
54.1 58.7
60.0 58.9
55.4 54.0
56.5 52.O
57.4 50.4
5 9.8 53.6
62.7 59.9
58.4 61.6

58.7 57.2
9.9 1s.0

62.8 49.2

Note: .All trailers set on ca.-? (smooth) atrd check made to 6ee whethe¡ all ¡gad the
sme on Ga,-3 (roughe¡). Setting on adjusted average of all traile¡s: 23 northbound atrd2l southbound on Ga.-?,
aAverage of five runs afte¡ adjustmetrt.

Table 4. Surface tolerance specificat¡ons for asphalt concrete pavcments.Note: Runs we¡e ñade immediately afte¡ t¡aile¡s were set on ARS.
âTorino wagon.

úocation
Itlain line
Ramps

Measur ing
fnstrunent
llays neter
Profilograph

Roughness
( in.,/mile)
65
14

Roughness (in./mile)

Open-Graded Friction
Courses Dense-Graded Mixes

Ttrget
Value

35 35

35 45

25 30

25 35

Conection
Value

Target Cor¡ection
Value Value

llteasuring
Direction Instrunent
Longitudinal Profilograph
Transverse StraighÈedge

For ground concrete pavement the specifications
require a value of 50 in./rnite with the t{ays neter
and, if the pavement does not pass, a naxinun of 7
Ín.,/mile r.rith Èhe profilograph. Finâtly, the speci-
fications for bridge decks are as follows:

Type of Project

New construction and
Interstate resurfacing

Other

Note: Applicable to mait line and ¡amps more than 0,5 mile long.

for new construction and ground concrete surfaces.
The profilograph is used to deternine srìoothness on
brldge decks and on ground concrete pavement sur-
faces that fail Èo rneet the ltays meter reguirenenÈs.
The profÍIograph is used as a secondary acceptance
tool on ground concrete surfaces because the grind-
ing equipment can only renove smâll surface variâ-
tions over short distances. Grinding of concrete
Pavenent is not done to remove roughness cauEed by
swells, dips, or severe settlement of the pavement,
all of which affect roa¿l-meter results.

USE OF ROUGHNESS DATA

Since 1972 the ceorgia DOT has used a reBponse-tlzpe
roåd tneter in acceptance of road construction proj-
ects for smoothness. ?he enphasis by the Georgia

Rouqhness
15 in.,/mile
0.2 ín./LO ft

The reguirements also vary within each pavernent type.
These values are presenteal for infornation pur-

poses only and woul¿l not necessarily be valid for
Mays neters installed in vehicles or trailers that
have ilifferent weights and wheelbases. Asphaltic
concrete pavements have dÍfferent reguirements for
nerd construction, open-graded friction courses, and
non-Interstâte resurfacing. The requirements also
contain a target value that is the speciflcation
value and roughness levels at $rhich correctíon of
the surface will be required. For portland cernent
concrete pavenents there are different requirements
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DqI on obtaining smooth-riding roads has haal a pro-
found effect on the riilâbiLlty of roads in ceorgia.
The trends since 1972 are clearly indicated in Fíq-
ure 3, nhich shows the statewide roughness averages
for Èhe period in which the PCA meter was beÍng
used. The preconstruction roughness level has de-
creased substantially sínce 1972, and the srnoothness
leve1s of neyr construction and overlays have also
inproved gteadily over the years.

The smoothñess requirements forced contractors
and field personnel to pay attentlon to smoothness
in paving operations. Better scheduling of trucks¡
for instance, leads to fewer starts and stops ând
fer¿er joints¡ r¿hich cause ride disco¡nfort. The
emphasis on obtaining s¡nooth-riiling roads is further
aideal by giving the project engineer roughness re-
sults during construction on the leveling, lnterne-
diate, and final surface layers. These early results
allow for correction during Èhe construction process
and result in fener surprises when the finaL surface
is tested for ridability acceptance.

The recently adopted ltays neter systen gives a
graphical representatÍon of the roughness input to
the meter and can be usedl by the engineer to deter-
¡níne where leveling is requireit. fn addition, when
corrections are to be naile to the final surface
course, ít allows the engineer to pínpoint the loca-
tÍons that need corrective rsork. An in-alepth analy-
sis can be conducted by the engineer or the con-
tractor fro¡n the l¡lays neter graph by plotting the
roughness level for each 0.05 mile or any other
convenient length versus distance as shown in Figure
4. The graph shows that the roughesÈ section is
Iocated between nileposts 6.6 and 6.9. The roughness
represented in Figure 4 could be caused by poor
construction joínts or other problens. This should
be verified in the field. Corrective actions could
include resurfacing anal other nethods.

Figure 3, Historical trends of rouglrness levels in Georgia.

Transportation Research Record 946

The snoothness levels obtained on constructíon
projects are conpiled on. a quarterly basis for al1
completeil projects. This report contains rankings
for overall snoothness by highway districts and by
contractors. The report is ¿listributed throughout
the ceorgia DOT an¿l to each contractor Liste¿l ln the
report. This fosters a competitive spirit anong the
highway districts and anong indiviilual contractors.
The report contains data that compare the roughness
values obtaineil statewide with the specified values,
and the roughness obtained for each of the various
asphaltic concrete surface ¡nixes is compared.

CONCI,USIONS AND RECOM!¡IENDÀTIONS

Based on the Georgia DOT experience, the following
conclusions have been drawn.

1. The response-type road rneter is a rapid,
inexpensive instrunent that can be used to nonitor
the riilability of road construction projects.

2. Calibration is a problem and freguent cali-
bration checks are necessary when the roughness
rneter . is used for acceptance or rejection of con-
struction projects.

3. Shock absorbers are the most corunon reason
for roughness neters being out of calibration.

4. Specifications for surface tolerance nust be
realistic, and the lirniting values should be estâb-
lished based on results obtained on projects that
hâve acceptâble ride quality.

5. The inclusion of the pCÀ neter andl the ¡¡tays
neter in the specificatlons has inproved the overall
ride guality of ceorgia roads.

It is reconnended that

1. Reseârch continue on irnproving calibration

ñJ
;
o
Fz
e
U

;
o
l¡¡II
Ê

U
!.

PRE CONSTRUCTION

TIME (YEARS)



Transportation Research Record 946

Figure 4. D¡str¡but¡on of roughness plotted from Mâys Meter graph.

ilevíces, especially on developing lovt-cost devices
for ¡neasuring pavenent profilest

2. High-quality shock absorbers designed for
roughness testlng be ¡naile available; and

3. Àny agency that wants to adopt ridability
values established by other agencies do so only
after correlations have been obtaineil between the
roughness meters of the two agencies.

M.J. FLEMING, J.C. WAMBOLD, AND G.F. HAYHOE

A microcomputer-based data acqu¡s¡tion and processing system developed as a

replacêment for the Mays ride meter is described. The system reta¡ns the same

bas¡c operat¡onal character¡st¡cs as the Mays meter but offers iinprovements in
resolution, cost-effectiveness, and ease of use and requires a min¡mum of opera-
tor train¡ng. System operation ¡s interactive, and the operator is prompted by
an alphanumeric display and backl¡ghting of the data ¡nput keyboard. Highway
eyent data and roâd roughness measurements are stored on magnetic dig¡tal
cassette tape for automatic transfer to a road ¡nventory or pavement manage-
ment system data base.

The vehicle-mounted lrtays ride meter (!4Rr¡!) is witlely
used by highway departments to make records of road
roughness. These records are used to inspect ne\t
construction anil to dêtermine the ¡naintenance needs
of existing roads. A modification of the com¡ercial
t'inM systern was deslgned at the PennsyLvania Trans-
portation Institute by Bhârgava (1). The systen re-
ptaced the graphical output of the comrnercial ldRltl

system with printed nu¡nericaL output from an on-
board computer. rhe systetn uses the photocell-based
transducer uEeal in the comnercial !¡lRl¡l to neasure
roughness input.
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The development of a systern that uses an incre-
mental digital encoder as the transilucer is de-
scribed in this paper. The systen was developed in
cooperation with the Pennsylvania Departnent of
Transportation (PennDOT) to perforn onboar¿l pro-
cessing of the encoder output and to store the re-
sulting measurements of road roughness on a digital
cassette tape recorder.

COMI,TERCIAL MÀYS RIDE I4ETER

The comnercial ÈtRIq operates in a vehicle traveling
at highway speeds and is powered by the vehiclers
12-v electrical system. There are t$¡o nain compo-
nents of the system: the transnitter. vrhich mea-
sures the motion of the rear axle in relation to the
vehicle body, and the recorder, which records data
from an odorneter' an event button, ând the trans-
nitter.

The transmitter is attached to the body of the
vehícle above the differential. Digital signals
sent to the recorder by the transtnitter indicâte the
novenent of the rear axle in relation to the vehicle
body with a resoluèion of 0.1 in. (0.25 cm). - The
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Penn State Autom atic System for Collecting and Processing

Road Meter Records
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