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LTPP Analysis: Putting the Data to Work

he Long Term Pavenent
Perfornance (LTPP) program
gathers and processes data
describing the structure,
service conditions, and perfornance of
inservice test sections in adl 50 Sates,
the Dstrict of @l unbia Ruerto Rco, and
10 Ganadi an Provinces. To derive berefit
fromthis data, engineers nust and yze it,
and LTPP s analysis program does just
thet. It takes the rawdsta thet is cdlect -
ed fromnore than 2,400 pavenent test
sections throughout North Anerica and

converts it into useabl e i nffornation.

Indeed, LTPP s ana ysis program address-
es a broad array of topics fromfield val -
idation of pavenent design procedures,
tostudes of variadlity intraffic and na-
terials data, toinvestigating the devel op-
nent of pavenent roughness. H ndings
fromthese anal yses provi de key inforna-
tion that helps higway eng neers and
nanagers in their day-to-day operations.
(For nore infornation see sidebar on the

followng page Hghlights of Key FH ndings
FromLTPP s Ceta Adl ysis Program)

Sone analysis findings have aso led to
the devel opnent of products, such as
Rgd Pavenent Design software and
LTFE nd. Athough not all LTPP anal yses
inmediately result in hands-on tod's, all
provide val uad e insight and direction to
gude future LTPP data collection and

adysis efats.

Thus, LTPP s data anal ysi s programserves
a dud function.
identifying and devel opi ng

It provides the technica
basis for
tool s/products that pavenent engineers
and nanagers can use to design nore
cost-effective and better perforning
pavenents. It also ensures that the data
being colected is of the quaity and com
pl et eness needed to find answers to how
and why pavenents performas they do.
Inths fuction LTPP s anaysis program
isthe utinae tod for ensuring the qua -

ity o the LTPP data




Highlights of
Key Findings
From LTPP's
Data Analysis
Program

HGLIGITS G- KEY FIND NS FROM VAR Q5 LTPP
ANALYS S PROIECTS | NOLWDE

O In 1997, LTAP adysis findngs resuted in the
adopti on by AASHTO of new design procedures for
jointed concrete pavenents (1998 Suppl enent to
the AASHTO Gide for the Design of Pavenent
Sructures, Pat |1 Rgd Pavenent Design & Rgid
Pavenent Joi nt Design). These procedures hel p en-
gneers tailor pavenent design to site conditions to
achieve the best balance between initia construc-
tion costs and long-term perfornance. The Rgid
Pavenent [Design software assists in the use of the
suppl enent .

O BEngineers have long believed that the long-term
perfornance of a pavenent is related totheinitia,

as-constructed snoothness. In fact, a nunber of

agenci es pay a bonus for snooth pavenent. Anal ysis
of the LTPP data has provided quantitative evi dence
suypporting this practice. Pavenents that start out

snooth deteriorate nore slowy than those that are
| ess snoot h.

O Adysis of the LTRP traffic data has yid ded pre-
viously unavailable infornation on the anount of
traffic data needed to accurately estinate total de-
signtraffic loads a a particda site

O Adysis o LTPP roughness data found that even
thin overlays can yield substantia inprovenents in
roughness. This finding supports the common prac-
tice of using overlays to correct rough pavenents
and suggests that structura rather than functional
consi derati ons shoul d govern overl ay thi ckness.

O Adysis of LTPP tenperature data resulted in an
i nproved tenperature prediction tool for use in se-
| ecting Superpave binder grades. LTPPB nd software
assists inthe sdection of asphalt binders.
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In 1998, the Federal Hghway Adminis-
tration s (FHWAS) ddility to pursue andy-
sisd the LTPP data was curtailed by the
passage of the Transportation Equity Act
for the 21st Gentury (TEA21). TEA 2L €f -
fectively reduced LTPP s overa |l budget
by one-third. Inthe face of this cutback,
only $500, 000 per year would be al |l ocat -
ed to the nationd LTFP andysis effort.
(Ranmning prior to the passage of TEA21
caled for annual anal ysis budgets in the
range of $2 mllion to $25 mllion per

year)

Qui ck to recogni ze the danger of a budg-
et cut of this nagnitude, severa Aner-
ican Association of Sate Hghway and
Transportation Oficias (AAHTQ sub-
conmttees drafted resol utions address-
ing the shortfal. As aresut, the AASHTO
Board of Drectors approved $4.7 nallion
in suppl enental funding for LTPP as part
of the National operative H ghway
Research Program(NH®) for fiscal year

(FY) 199. @ this anount, $1.275 mallion
is directed tovard andysis. Smlarly,
AASHTO a located $5.025 mllion of the
NCHRP budget for FY 2000 to LTPR wth
$950,000 to be used for andysis. The
NCHRP LTFP andysis proects wll be
nmanaged by NCHRR Thus, the analysis of
LTHP data on a national level, which has
been the sole responsibility of FAM
since 1992, is nowa shared responsi bility
bet ween FHWA and NOHRRP

This report, LTFP Analysis: Rutting the

Data to Wrk, provides an overview of

LTPP s analysis proggam Seecificaly, it
outlires the andysis prgects that wll be
undert aken by FHM in FYs 1999 and 2000
and those planned for pursuit through
203 In addtion, since adysis of LTPP
data is now a shared responsibility wth
NCHRP, this report dso autlines the prg -
ect sel ection process and proj ects recom
nended for the FYs 1999 and 2000 NOH=P
LTAP andl ysi s prg ects.
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-SPONSORED ANA

Planning

Prior to 1997, a needs-based approach
was used in planing for the andysis of
the LTHP data. The sel ection of specific
projects to be undertaken was driven by
two prinary considerations: (1) needs, as
defined and articuated by Sate and
Provincial highway agency personnel,
FHWA staff and contractors, and others;
and (2) the extent to which the data then
availdd e inthe LTPP dat abase coul d sup-
port the anaysis projects. This approach
has been very fruitfu, but resuts in un-
even use of the data. Sone data types
have seen close scrutiny in severa differ-
ent analysis projects, whereas other data
types have scarcel y been exanined at al |l .

The strategic approach to LTHP analysis
adopted by FHM in nid-1997 provi des
for a nore systenatic exannation of the
LTPP data, wth work organized into four
naj or stages. The first stage of amdysis
cals for systenatic review eva uation,

and processing of individua data types

to: (1) derive conputed paraneters
(sunmary statistics or engineering pa-
raneters derived fromthe raw LTPP dat a)
needed for use in subsequent ana ysis;
(2 characterize the variddlity of the
data; (3) assess the adequacy of available
datainreationto andysis needs; and (4)
idertify, examne, and attenpt to explain
anonal ous or counterintuitive data. The
later stages focus on nore advanced per -
formance conparisons and anal yses, as
vell as nodel eval uation, devel opnent,
and refinenent.

Inlight of the severe fund ng constraints
i nposed by TEA-21, FHMSs highest andy-
sis priorities are those prgects nost
closely linked with issues of data quaity
and conpleteness, i.e., the first-stage
analyses. Hans to initiate nore advanced

anal yses in the future depend on changes
inthe fudng situation

Identifying Analysis Projects
FHWA staff and the Transportation Re
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search Board (TRB) LTFP Data Analysis
Expert Task Goup (ETQ work together to
idertify specific adysis prgects. Lists o
potential projects are drawn up and sub-
sequently vetted through a series of EIG
neetings. Qiteriafor identifying andysis
projects currently underway and pl anned
for pursuit by FHM include data avall -
dility, findngs o previoss LTPP anal y-
ses, and the anticipated need for com
puted paraneters to support nore ad-
vanced anal yses. For exanpl e:

O Sverd of the adysis prgectsintiat -
ed in 1995 idetified the presence of
couterintuitive trends in the prdfile in-
dices. This work pointed to the need for a
cl ose examnation of the profile data to
(1) determne whether these trends were
infact red, o nerely an artifact of er-
rors in the data colection process; and
(2 quatify the variability present inthe
profile data Thus, amalysis to examne
the longitudina profile data was pl anned

and under t aken.

© The use of backcal cul ated | ayer nodul i
in severd amaysis prgects, ad the ex-
pectation that they would be needed in
future anal yses, coupled wth the nature
of the backcal cul ation process, pointed
to the need for applyi ng uni formbackcal -
cuation processes to dl of the LTPP de-
flection data and adding the resuts to
the LTPP dat abase.

O Aticipated applications of the data
fromthe LTPP seasonal nonitoring sites
pointed to the need for interpreting the
data from the noisture, tenperature,
and frost penetration instrunentation to
derive estinates of in situ noisture con-
tents and frost penetration for addition
to the dat abase.

© Know edge of the differences between
the two nethods of distress data collec-
tionused in LTPR, and the need to be abdl e
to use the data fromthe two nethods in-
terchangeabl y, pointed to the need for

and ysis to reconcil e the differences be-
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tween the two data sets and to create a
consol i dated distress data set that naght

be used in future perfornance anal yses.

Factors considered in scheduling the pro -
ects included the anount of data accu-
niated in the pertinent tables of the
dat abase, and the urgency of the need
for the adysis resuts to (1) provide a
basis for decisions regarding future data
cal lection, and (2) provide the foundation
for future anal yses.

Getting the Job Done

9nce 1994, the vast ngjority of LTPP
data analysis has been conducted
through FHWA research contracts. A
snal | conponent of the analysis pro-
gram is acconplished through FHM
staff research. Advice and guidance on
LTPP analysis, including planning and
project selection, peer reviewof analy-
sis reports, and assistance wth over -
sight of ongoing work, are provided by

the TRB LTPP Gomrmittee and its sup-

porting ETG. The EIG on LTPP Data
Analysis carries the bul k of the responsi -
bility for this function. The Traffic and
Dstress ETG a so provide val uabl e ad-
vice on anal yses dealing with traffic and
distress data. EIG nenbers are ap-
pointed by the National Acadeny of
Sciences and a portion of the ETG nem

bership rotates each year.

Projects

FHWAs LTPP andysis efforts for P
1999 and 2000 are focused on the sys-
tenatic review and processing of the
LTPP data. FHWA has adopted this focus
toensure that all of the datainthe LTPP
dat abase see the kind of scrutiny need-
ed to identify problens while there is
still tine to fix them These anal yses
wll provide the technica basis for three
types of products:

O Informational products to support
sound pavenent design and nanagenent

deci si ors.
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O nputed paraneters to support fu-
ture pavenent perfornance anal yses
(whet her sponsored by FHM, NOHRR in-
dviduld Sates, o aher etities).

O Inprovenents and enhancenents to
the LTPP dat abase by way of the feedback
provided to LTHP operationd activities.

The specific projects selected for pursuit
by FHM in FYs 1999 and 2000 are sum
narized in Tables 1 and 2 (tabl es begin on
page 12). Projects that have been identi -
fied for pursuit in FYs 2001 through 2003

are sunmarized in Tdde 3

In these tables, the NEEDS col unm sum
narizes the prinary notivation for pur-
suit of the project. In the EFECTED QJT-
QOMES col unm, out cones expected to be
of inmediate interest or benefit to the
pavenent engineering community at
large are denoted by gray boxes. The
benefits of the renaining outcones wll

be inmediately evident prinarily to

those naking direct use of the LTPP data
Qrer tine, broader benefits wil accruein
the formof inproved efficiency in future
dat a anal yses and nore sound concl usi ons
resulting from the expansion and im
provenent of the LTPP dat abase.
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P-SPONSORED ANA

Project Identification and

Selection

The project identification and selection
process for NOHRP sponsored LTPP anal y-
ses began in Septentber 1998 wth a TRB
LTPP Gormitt ee-sponsored workshop to
devel op a set of candidate LTFP anal ysi s
project statenents. Wxrkshop partici -
pants included the TRB Expert Task
Goups on LTFP Data Aalysis, and repre-
sentatives of the Dstress and Trefic
ETG. TRB and FHWALTFP staff served as
coordinators for the breakout groups.
Background nateria provided to partici -
pants included a broad array of inforna-
tion on needs and expectations assem
bed in supart of previous LTPP data
analysis plaming efforts.

A the concl usion of the workshop, nore
than 50 project statenents had been de-
vel oped. Each participant was provi ded
wth a set of the proect statenents and
vas asked to conplete a ballot rating al
of the progects. The balot resuts vere

conpi | ed and sunmarized by the FHM
and TRB staff. In addition, detailed as-
sessnents of data availability (inreation
to analytical requirenents) were pre-

pared for the nore highly rated projects.

The ballat resuts and the deta availabili -
ty assessnents served as the starting
point for MNovenber 1998 deliberations
(by the workshop participants) as to the
fird sdection o LTFP data analysis pro -
ects to be reconmended for inclusion in
the FY 1999 NO-HRP program The pro-
gram of analysis recormended by the
vorkshop participants was forwarded to,
and subsequent!ly approved by, the TRB
LTPP Gormittee.

The process used to develop a recom
nended set of LTFP andysis prgects for
pursuit by NOHRP in FY 2000 was sinil ar
to the one outlined above, but it differed
in a fewkey details. Secificdly, add -
tional proect statenents were solicited
and added to the set renaining after the
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sel ection of the FY 1999 and ysi s prgj ects.
Wor kshop participants agai n conpl eted a
ballot rating the proposed projects, and
detailed data availability assessnents
vere prepared for all of the proposed
projects. The conpiled bal lot results and
data availability assessnents were used
in the deliberations a a January 1999
neeting in which the proects to be rec-
ommended were selected. The set of
projects reconmended by the Analysis
ETG was subsequent!ly forwarded to the
TRB LTPP Cormittee. The TRB LTPP
GCommittee approved the recommended
projects and forwarded the problem
statenents to the AASHTO Sanding
Gommittee on Research (SOR for con-
siderationinthe balating of the FY 2000
NCHRP program Utinately, dl o the
recommended LTHP analysis projects

vere sel ected for pursuit.

Getting the Job Done
The 1999 NOHRP-sponsored LTFP and ysi s
is being conducted in accordance wth

NOHRP procedures. The NOHRP panel s for
these projects are drawn from Sate,
hi ghway, and acadenic experts, as well
as nenbers of LTPP expert task groups.
Liaison representatives from the FHM

staff facilitate coord nation.

Projects

The FYs 1999 and 2000 NOHRP LTPP anal y -
sis projects as recomnmended by the TRB
LTPP Data Analysis EIG are summari zed
in Tables 4 and 5 In these tables, the
NEEDS col unm sunmarizes the prinary
nativation for purstit of the proect. In
the BEXPECTED QUTGOMES col umm, out -
cones expected to be of inmediate in-
terest or benefit to the pavenent eng -

neering conmunity at large are denoted

by gray boxes.

The projects identified in Tables 4 and 5
vere subsequent |y grouped by NJHRP (or
in one case, conined wth another pro-
posed NOHRP project). As wth all NHP

projects, refinenents or adjustnents to
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the project statenent are the purvi ew of
the individua prgect panels.

The array of needs addressed by these
proectsis qute broad Sone address im
nedi ate needs, whereas others wll con-
tribute toward achievenent of nore
long-range and ytica gods. Both types of
projects are essetia to the long-term
success of LTPP
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ork is now underway
to identify and sel ect
a s o LTPP data
andysis prgects to
be reconmended for inclusion in the FY
2001 NCHRP program The process used
for this effort wll besimla tothat used
for prior fisca years, though wth broad-
e paticipation. Key elenents of this

process are:

O Slicitation of proect statenents from
the Sate and Provincia hi ghvay agenci es
and industry groups.

O A Septenber 1999 workshop to identi -
fy, define, and eval uate the projects that
mght be recommended for AASHTO fund-
ing in FY 2001. The project statenents
received from the Sates and industry
groups Wil be considered and eval uated
inthis process. WWrkshop pertici pants wi |
include the TRB Expert Task Goup on
LTRP Dt a Anal ysi s; representati ves of the

B S

TRB LTPP Gormittee; the other BExpert
Task Goups supporting LTPR, AASHTQ
Sate departnents of transportation
(DOrs), and pavenent industry groups;
and FHWA and TRB staff nenbers in-

va ved in LTPP

O An ctober 1999 neeting of the TRB
Expert Task Goup on LTAP Data And ysi s,
at which the recormended set of analy-
sis proects wll be sd ected.

O A Novenber 1999 neeting of the TRB
LTPP Gonmittee, at which they wll con-
sider the projects reconmended by the
Analysi s EIG

The expected outcone of this process
wll be asa o LT data analysis prg -
ects recoomended for pursuit by NHRP
in FY 200L. These project statenents wil
then be forvarded to SCRfor consi dera-
tion in the sdection of the Fy 2001
NCHRP proj ects.




PROJECT

Review of the LTPP Pavenent M nten-
ance & Rehabilitation (MR Data

Review of Sructural Factors ($°%51 ad
2) and Rehabilitation Experinents (55
and 6)

Review of Laboratory Mterias Data

NEEDS

This study will help to ensure that the
nai ntenance and rehabilitation data
avaladeinthe LTPP database is as com
plete and reliabl e as possibl e

A conprehensi ve review of the SPS ex-
perinents, as they were actually con-
structed, wll provide nuch needed infor -
nation to guide (1) planing for future
anal yses involving these experinents,
and (2) future nonitoring of the test
Stes

This study wll identify and provide the
basis for resaving any anonal ous obser -
vations present in the LTPP laboratory
naterials data. Laboratory resilient nod-
ulus data for asphalt concrete (AQ nate-
rias wll be addressed in a separate

st udy.



FY 1999 FHWA LTPP Analysis Projects

OBJECTIVES

1. Examine the MR data in the LTPP database to: (&) eval u-

ate conpl eteness and quality, and (b) identify anonal ous
data requiring cl oser exanination and expl anation.

Examne and expl ain anonal ous data to discrimnate be-
tween true errors and val i d observati ons.

. ldentify renedia actions as appropriate.

ldentify specific applications/and ytical objectives that
shoul d be pursued.

. Bvaluate the data and test sections in each experinent.
Identify areas of strength and weakness, and recommend
corrective neasures to strengthen each experinent.

. Identify confounding factors in each S°S experinent that
vere not accounted for in the original experinental de-
son

. Bvaluate the quality and conpl eteness (in relation to cur -

rent data collection requirenents) of the S°S construction
det a.

. BEvaluate the adequacy of existing data and current data
collection requirenents in relation to anticipated ana yti -
cal needs.

. Exanine the naterials data in the LTPP database to: (a)
eval uat e conpl eteness and quality, and (b) identify anom
alous data requiring cl oser exanination and expl anati on.

Exanine and expl ain anonal ous data to discrimnate be-
tween true errors and val i d observati ons.

3. ldentify renedia actions as appropriate.

. Depict differences between design and as-built properties.

Descri be/ characterize inconsistencies in the data or test
procedures used to obtain them

Establish procedures to account for data differences aris-
ing frommultiple | ocations and sources.

EXPECTED OUTCOMES

Inproved quality and conpl eteness of
the LTPP MR dat a.

Quantitative infornation as to the
change in key perfornance neasures
that can be expected as a resut of dif -
ferent MR treatnents.

Reconmended program of anal ysis for
the 1, 2, 5 and 6 experinents.

Infornation and observations wth re-
gard to the perfornance of the design
features and treatnents consi dered.

Reconmendations as to the resol u-
tion/correction of data that are anom

aous or of inadequate quality.

Reconmendat i ons as to adjustnents in
test section nonitoring.

Besis for identifying typical o repre-
sentative naterial paraneters as a
function of naterial type or classifica-
tion

Infornation on the nagnitude of dif -
ferences between designed/ pl anned
naterial paraneters and as-built con-
dtioms.

Infornation to guide future applica-
tion and use of LTPP naterials data in
and ysi s.

Reconmendations wth regard to the
need for future inprovenents/en-
hancenents of the LTFP naterial s data

Inproved overall quality of LTPP mate-
rids data



PROJECT

Review of LTPP Layer Thickness Data

Bra uation of LTPP Qinatic Data

Review of Verificaion of Srategc Hgr
way Research Program (SHP) Asphalt
Secification and Mx Design (59
Experi nent)

NEEDS

This review of the LTFP layer thickness
data wll serve to idetify and resdve
di screpancies in the pavenent structure
description based on | aboratory and field
neasurenents of pavenent thi ckness.

Thisreviewof the clinatic data co | ected
a LTPP seasonal nonitoring and Specific
Pavenent Sudies (§9 test sites wll
serve to identify and resod ve discrepan-
cies in those data A\D provide inforna-
tion on the accuracy of the clinatic data
obtained for the LTPP General Pavenent
Sudies (9 test sections.

A conprehensi ve review of the 59 ex-
perinent as actually constructed wll
provide nuch needed infornmation to
quide (D planing for future anal yses in-
voving this experinent, and (2) future
nonitoring of the test sites.



FY 2000 FHWA LTPP Analysis Projects

OBJECTIVES

Exam ne LTFP pavenent |ayer thickness data to:
(D) evaluate quality and conpl eteness, (2) iden-
tify and expl @ n anonal ous observations, and (3)
characterize the extent of variation: (@) between
neasurenents at different |ocations, and (b) be-
tween as-designed (inventory) and as-construct -
ed (neasured) thicknesses.

Examine LTFP clinatic datato: (1) eva uate qual -
ity and conpl eteness, (2) identify and explain
anonal ous observations, and (3) characterize the
extent of variation between on-site neasure-
nents of clinatic conditions and estinates de-
rived fromnational weather data.

1 ldentify specific applications/analytical ob-
jectives that should be pursued.

2. Biduate the data and test sections in each
experinent. ldentify areas of strength and

weakness, and recomnmend corrective neas-
ures to strengthen the experinent.

3. Identify confounding factors that were not ac-
counted for in the origina experinental de-
son

4. Biadluate data quality and conpl eteness (in
relation to current data collection require-
nents).

5. Bvaluate the adequacy of existing data and
current data collection reguirenents in rel a-
tion to anticipated anal ytical needs.

EXPECTED OUTCOMES

Infornation as to the extent of deviation be-
tween pl anned and as-constructed | ayer thick-
ness.

Inforn@tion as to wthin-section thickness
variation.

Infornation to guide use of LTHP thickness data
infuue and yses.

I nproved quality of LTFP thickness data

Qidelines for using National Qinatic Data
Genter weather data to estinate site-specific
weat her condi ti ons.

Infornation to guide use of LTFP clinatic data
infuue and yses.

Inproved qual ity of LTFP clinatic data

Reconmended programof analysis for the SPS
9 experi nent .

I nfornation and observations wth regard to the
perfornance of the design features and treat -
nents consi der ed.

Recormendati ons as to the resol uti on/correc-
tion of data that are anonal ous or of inade-

quate quality.

Reconmendat i ons for adjustnents in test sec-
tion nonitoring.



PROJECT

Review of the Sudy of BEwironnental
Hfects in the Absence of Heavy Loads
(SPS- 8 Experinent)

Review of Laboratory Resilient Mdul us
Cata for ACMterias

Assessnent of FHeld Miterials Data

Review of Inventory Miteria s Data

Bval uation and Gharacterization of Pave
nent Drai nage

NEEDS

A conpr ehensi ve review of the S5 8 ex-
perinent, as actualy constructed, wll
provide nuch needed infornmation to
quide (D planing for future anal yses in-
voving this experinent, and (2) future
nonitoring of the test sites.

This study wll identify and provide the
basis for resaving any anonal ous obser -
vations present inthe M data for AC na-
terids.

This study wil identify and provide the
basis for resaving any anonal ous obser -
vations present in the LTPP naterials
datacdlectedinthe fidd (e.g, k-vaue
insitudensity and noisture).

This study wll identify and exdan any
anonal ous infornation present in the
LTPP inventory nateria s data

This study will examne the depth-to-wa-
ter-table data colected a the LTPP sea-
sonal nonitoring sites in order toidentify
and resol ve any anonal ous observati ons.
It wil aso develop a schene to charac-
terize pavenent drai nage conditi ons.



FHWA LTPP Analysis Projects
Planned for FYs 2001-2003

PRELIMINARY OBJECTIVES

1 ldentify specific applications/ana ytica objec-

tives that shoul d be pursued.

. BEvaluate the data and test sections in each ex-
perinent. ldentify areas of strength and weak-
ness, and recommend corrective neasures to
strengt hen the experi nent.

. ldentify confounding factors that were not ac-

. Examine the asphalt concrete resilient nodu-
lus data in the LTPP dat abase to: (&) eva uate
conpl eteness and quality, axd (b idetify
anonal ous data requiring closer examination
and expl anat i on.

. Bxamine and explain anonal ous data to dis-
crimnate between true errors and valid ob-
servati ons.

. Examne the field nateria s data in the LTPP
database to: (&) evaluate conpl eteness and
quaity, and (b) identify anonalous data re-
quiring closer examnation and expl anati on.

Exammne and explain anonal ous data to dis-

. Examne the inventory naterials data in the

LTPP database to: (&) eval uate conpl et eness,
and (b) identify anonal ous data requiring cl os-
er exanmnati on and expl anati on.

Exammne and explain anonal ous data to dis-
crimnate between true errors and valid infor -
nat i on.

. Exanmine the depth-to-water-table data in the
LTPP dat abase to: (&) eval uate conpl et eness,
and (b) identify anonal ous data requiring cl os-
er exanination and expl anation.

EBxamine and explain anonal ous data to dis-
crimnate between true errors and valid infor -
nat i on.

counted for inthe origina experinental design.

. Bvaluate data qual ity and conpl eteness (in re-

lation to current data collection require-
nents).

Bval uate the adequacy of existing data and
current data collection requirenents in rela-
tion to anticipated ana ytical needs.

3. ldentify renedid actions as appropriate.

Depi ct differences between desi gn and as-buil t
properties.

Descri be/ characterize inconsistencies in the
data or test procedures used to obtain them

. Establish procedures to account for data dif -

ferences arising frommitiple locations and
SOUr Ces.

crinmnate between true errors and valid ob-
servati ons.

3. ldentify renedia actions as appropriate.

Descri be/ characterize inconsistencies in the
data or test procedures used to obtain them

. ldentify renedial actions as appropriate.

Descri bel/ characterize inconsistencies in the
data or test procedures used to obtain them

3. ldentify renedia actions as appropriate.

Devel op a schene to characterize pavenent
drai nage condi ti ons.

Based on the schene devel oped in (4), com
pute drai nage parangters for each LTHP test
dte



PROJECT

Eficacy of Sealing Jointed Hain
Gncrete Pavenent (JPCP) Joints

Determnation of Service Life for
Rehabilitation Qptions

Timng and Efectiveness of Min
tenance Treatnents for Hexible
Pavenent s

Variability of Design Inputs for
Mechani stic Design

Verification of Pavenent Design
Val ues sing Gnstruction Test Data
fo 51 ad 2 Stes

Procedures for Estinating Seasonal
Variations in Load-Grryi ng Gpecity

Factors Affecti ng Roughness

NEEDS

This vork wil apply data fromthe LTPP S-4
experinent to address the question of whet her
jan sedingis o is nat cost-effective

This vork wll address the need for infornation
on the service life that nay be expected for
different rehabilitation neasures under vari -
0us Ci rcunst ances.

This investigation wll provide expanded infor -
nation as to the effectiveness of pavenent
nai ntenance treatnents for flexible pave-
nent s.

This study will provide quantitative inforna-
tion as to the variability of key pavenent de-
signinpus.

This study wil provide infornation on the ex-
tent to which as-constructed values for key
pavenent design paraneters are consistent
wth the val ues used in design.

This study isinended tofill avodwth regard
to consi deration of seasonal variations in pave-
nent desi gn.

This study wll build upon previous ana yses of
the LTPP pavenent roughness data to devel op
nore conplete infornation as to the factors
that af fect pavenent roughness.



Recommended FY 1999 NCHRP LTPP Analysis Projects

OBJECTIVES

1. Bvaluate the perfornance of the LTHP 54 test sections to
quantify the inpact of joint seaing on the subsequent per -
formance of the pavenents.

2. ldentify the factors that influence that inpact.

1 Awlyze the data fromrehabilitated LTHP test sections to de-
termne the expected service life of different rehabilitation
opti ons.

2. Quatify the effect of pre-rehabilitation condition on per-
f or mance.

1. Bvaluate the effectiveness of each treatnent considered in
the LTPP SPS-3 experi nent .

2. ldentify the factors infl uencing nai ntenance treatnent effec-
ti veness.

3. Devel op guidelines for application of nai ntenance treat nents.

1. Develop a nethodol ogy to eval uate year-to-year changes in
traffic | oad ng estinat es.

2. Ad yze data cd lected a the LTPP seasonal nonitoring test sec-
tions to provide quantitative infornati on on the extent to which
pavenent naterial characteristics vary over tine and space.

1. Qonpare the design val ues for key pavenent design and na-
terial paraneters wth as-constructed val ues obtai ned during
or shortly after construction and quantify the differences.

2. Qaracterize the variability of the as-constructed val ues.

Devel op practical procedures for estinating the in situ structura
characteristics of the pavenent |ayers.

1. Bvaluate and quantify short-termvariations in roughness, the
rel ati onship between roughness and the presence of other
forns of distress, and the devel opnent of roughness over
tine as a function of pavenent type and key pavenent design
factors.

2. Develop guidelines for calection, interpretation, and applica-
tion of pavenent roughness data and predictive nodel s.

EXPECTED OUTCOMES

Fectual infornati on on the efficacy of jont
seding

Expanded infornation on the service life
that nay be expected for different rehabil -
itation neasures.

Qidelines for application and effective
use of pavenent nai ntenance treatnents.

Infornation as to the nagnitude of varia-
tion in key pavenent design paraneters.

Qantitative infornation as to: (1) the
nagni tude of differences between desi gn
and as-constructed values for key pave-
nent design paraneters, and (2) the vari -
ability in the as-constructed val ues.

Qi delines for estinating the seasona vari -
aios in the structwa characteristics of
pavenent | ayers.

Qidelines for the cdlection, interpreta-
tion, and application of pavenent rough-
ness data and predictive nodel s.



PROJECT

Bfects of Pre-Rehabilitation Roughness
on Rte of Deterioration of Qerlaid
Pavenent s

Variation of ACAr Vo ds as a Function of
Secifications and Its dgnificance to
Per f or nance

Fessihility o Wing FlingWigt D=
flectoneter (M) Data for Rapid Feld
Gharacterization of Pavenent Quality

Soificance of Tradtional Mterid Pay
Fectors to Pavenent Perf or nance

Mbi sture and Tenperature HEfects on
Mteria Properties

Gmmon Characteristics of God- and

Poor - Perf orning Pavenent s

Quidelines for Qerating and M ntai ni ng
Rdidde Pavenent Traffic Loading Data
Q@i lection

Quantify the Benefits of Accurate Pave
nent Traffic Loading Data

BENEFITS

This study wll address the question of the im
pact of pre-overlay roughness on deterioration
rates for overlaid pavenents.

The FY 2000 phese of this proect wll assess
the fessibility of using the LTPP data to quan-
tify theinpace variaility in ACar vads.

The study wll use the LTPP data to expl ore the
feasibility of using PID deta as a tod for as-
sessi ng pavenent construction quality.

The FY 2000 phase of this study wll assess the
fessihility o wing the LTPP data to devel op
infornation to guide sel ection of nore appro-
priate pay factors for pavenent construction.

This vork wll contribute to i nproved net hods
to account for seasonal variations in pavenent
desi gn and eval uati on.

This vork wll followup on a previous FHM
sponsored study addressing the sane basic
question wth regard to pavenent design:
Wiat works and what doesn t?

need in
reliable

This study addresses a fundanental
pavenent engineering the need for
traffic loadng data

This study wll address the question:
curate does traffic data need to be?

How ac-



Recommended FY 2000 NCHRP LTPP Analysis Projects

OBJECTIVES

Assess and quantify the effects of pre-overlay roughness on the rate of deterioration

of overladrigidand flexibl e pavenents.

Phrese |:

1 Braluate the feasibility of appying the
LTPP data to address the objective
identified for Prese ll.

1 Awlyze LTPP PMD data to eval uate the
feasibility of using RV/ID data to cher -
acterize pavenent quality.

Phese 1:

1 Assess the feasibility of using the LTPP
data to address the Phase Il b ecti ves.

Prese I1:

1. Develop recommendations as to the
specific test or neasurenents that can
be used for quality assurance and

Phese |1 (FY 2001):

1 Qentify variability in ACair vaods as
const ruct ed.

2. Conpare as constructed values for
ACar voids to design val ues.

2. ldentify and eval uate nethods of data
inerpretaion sutabe for use in this
application of R/ data

whi ch have the greatest influence on
AC and portland cenent concrete
(PAQ pavenent perfornance.

2. ldentify key nateria properties for use
in perfornance-rel ated specifications.

Devel op rel ationships or procedures to enabl e examination of in situ pavenent nate-
rial properties based on tenperature and noisture conditions wthin the pavenent

structure.

1 Develop guidelines for the design ad
construction of long-lived AC and RCC
pavenent s.

2. Qantify infornation on the benefits of
sel ected design features

3 onpare and assess design/ perform

1. Devel op guidelines for pavenent traf -
fic loading data cdlection

2 ldentify sanpling protocas for both
equipnent location and quantity of
data to be collected.

3 ldetify site characteristics that sig-
nificantly affect location, sanpling

Apy the LTHP traffic data, selected
pavenent design nodel s, and probabilis-
tic life-cycle cost concepts to estabdish

ance characteristics for newand reha-
bilitated pavenents.

4 Develop qualitative and quantitative
infornation on the effects of specific
desi gn features on perfornance.

schenes, and reliability.

4. Devel op nethods for processing |arge
volunes of continuous weigh-in-no-
tion (WNl or autonatic vehicle classi -
fir (AVQ data in preparation for de-
taled adysis.

the costs and benefits associated wth dif -
ferent levels of accuracy in traffic data
cd | ection

EXPECTED OUTCOMES

Infornation to guide deci -
sions on the use and tining
o overlays.

I nproved guidelines for se-
lecting design AC ar vod
contents. (Phese I, assum
ing coclusion of Prese | is
posi tive.)

Prototype procedures for in-
terpreting PD data for
quality contra applications.

Basis for inproved pave-
nent speci fications.

(Phase 11, assumng Phese |
conclusion i s positive.)

Procedures for estinating
seasond variaions in pave-
nent nateria properties.

Gidelines for the design
and construction of long
l'i ved pavenents.

Qonpr ehensi ve  gui del i nes
for the cdlection of reiade
traffic load ng data

Infornation to guide invest -
nent decisions (both how
nuch and where) related to
traffic deta cdlection



