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Background

Used RAP routinely since 1980

50 Blow Marshall Mix Design until 1998
— Average RAP content ~ 25%

Superpave since 1998

No RAP in friction/wearing courses
— Issues with pavement friction




Background

« Statewide average pavement life:
— Approximately 14 — 15 years until deficient
— Resurfacing cycle 17 — 18 years




Pavement Performance




Statewide Pavement
Performance

Deficient Pavements (%)

Criteria | 2004 2005 2006 2007 2008 2009
Ride 6.3 5.6 3.8 3.5 3.2 2.6
Crack 16.5 17.0 15.8 14.6 14.9 13.0
Rut 1.2 1.2 0.9 0.9 1.0 0.6

Section 334.046 of Florida Statutes: “Ensuring that 80% of the

pavement on the SHS meets Department Standards”™
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Pavement Resurfacing
Program

 FDOT Resurfacing Cycle = 18 years
— Matches deterioration rate

System Size 42,082 lane miles
Cycle 18

1/18 or 5.6% of the system = ~2350 lane miles/year







Sources of Data

« Multiple databases:
— Mix Design
— Construction Reporting
— Financial Project Management
— Pavement Management

« Older computer systems/databases - not
really compatible

« "Manually automated” search




D.R.I.P

Data Rich....
Information Poor




Initial Search Criteria

Random list of mix designs with =2 30%
RAP

Constructed 1991 — 1999
— No construction data prior to 1991
Age when pavement became deficient

Cracking was the only distress
considered

— Most common mode of distress




Mix Design
Database

Construction
Project Test
Database

Financial Project
Management
Database

Pavement
Management
Database

Mix design
number

Project
number,
tonnage, test
data

Location,
traffic, lanes,
etc.

Performance
information




Mix Design used in: District 1

From : 01Jan1993
To : 31Dec1993

MIX DESIGN # # of TONS PLACED FROM DATE TO DATE
PROJECTS

QA-825522 1 468.94 01JUL1993 01JUL1993
QA-88-3876 1 162.64 09DEC1993 09DEC1993
QA-904570 1 682.03 12JUL1993 27JUL1993
QA-92-5169 1 713 25FEB1993 25FEB1993
QA-92-5522 1 102012 20JAN1993 20JAN1993
QA-92-5626 1 277.15 025EP1993 03SEP1993
QA-92-5527 1 840.95 08SEP1993 09SEP1993
QA-925169 1 321.25 23FEB1993 23FEB1993
QA-925522 1 40248 26JUN1993 27JUL1993
QA-925526 1 8431 18APR1993 18APR1993
QA-93-5806 1 2212 025EP1993 07SEP1993
QA-93-5979 1 a8.78 015EP1993 105EP1993
QA-93-92-5627 1 10101 075SEP1993 07SEP1993
QA-935806 1 278227 07JUN1993 08JUN1993
QA-935923 1 4158.78 08JUN1993 11JUN1993
QAS5527 1 850.85 14APR1993 14APR1993

Search results for Mix Design Number: QA92-5522

**{lick the red MATL. link to view test results**

TONS MIX DESIGN SAMPLE
MATL. JOB PLACED NUMBER REPORT|SAMPLE DATE SOURCE
120A 197494 -1 -52 -01 108.0900 QA92-5522 28402 L3012 02/04/1993 N/A
120A 197494 -1 -52 -01 426600 QA92-5522 28402 53013 02/05/1993 N/A

—




F
r D?T“ Fi nar - Florida Department of Transportation
= i Fi lal Project S h
et 08 '-t\ iInancial Project Searc
Infarmat=an Systeas -
Financial Project Number Search Search | Help | Contact Us
Zearch for financizl project numbers by locs Financial Project Detail
can be sslected to scoess mors detailed infg
blznk when not krnown)and click the submit b B - - Contracts
items with roadway locations will be returned| Fin- Proj. Moo 210884-1-82-01 dettvs Inactive
Eearch Criteria: Description: Sr 55/us 19 from Dixie Co. to 1.5 Mi. 5. Cf Salem
District Second 18150
1) S=lzct 2 geographic district: |N| Dist Major Work: Farp-pave Shoulders & Resurf.
Project Manager. Sw/da
2 Eelecta :
' county [l Cou Federal Project 1854016 p
d)Select a status: |':':"_'5t-': Transportation System: Intrastate State Highway
4} 5zl=ct 3 phass: | R -Col
5) Select a time peried: |2|}|}5 - Work Program Status History Additicnal Work Program Infermation
Status Dats
Optional Input: Line hem Completed BMEET  Version AD (Adopted)
Under Construction 5/1/1993 Current Status Line tern Completed
Begin | Contract Executed 8M/M1882  Managing District 0z
Enter Begin and End Milepost: | Awarded T/MiM1992 County 38 Taylor
i i /118992 C C
Enter a location: I— Bids Hfsu:en-ed a/1/1992 ::-!1trE|-:t lass 1 ToBe |._Et
Advertised 5119092 Lnit Of Measure E - English
Enter a readway id: | Plans&row In Talla. /1992
Select 3 work type: |—Nl:||‘|E.' Pre-const underway 771991
Candidate Line [tem 10/28/1989
Subm
Project Information _ 1 Roadway Location was found.
Enter 3 project number to bypass the seang =¥ ¥
Us 19/ US 27A /US98 /SR 55 TAYLOR
Financial Project Number: m Roadway I0: 28010000 Project Length {milesk 7.80%9
Beginning Sect. Pt O Ending Sect Pt 7.80%
HNo. of Lanes: 4 He. of Lanes Added: 0
Work Frogram ltem Segment Type of Work: Farp-pave Shoulders & Resurf mill And Resurface state Pave Shoulders & Resurf
Enter 3 Waork Program |tem Segment numb
Project numbsrs fior the entered Work Prog|
show all Financial Project nembers. for the | « Previcus Mext »
.1
[tem Segment Mumbsr:




Pavement Condition Survey
For Levy County

Other Conditions: Critical Value=6.4, Section= 050, Subsect= 000

Click on the Begin Mile Point to plot the history and forecast years of crack, ride and rut ratings distribution for a roadway segment.

Click on the Roadway ID to plot the current year of crack, ride and rut ratings distribution for an entire roadway.

Roadway Segment Tentatively Planned Project PCS Survey Information ——
SR US Begin End Rdwy Posted AADT Item Begin End Rdwy Fiscal Work Current Cracking Ride Rutting Lane
Mile Mile Side  Speed Segment  Mile Mile Side  Year Mix Pvmt 2009 2009 2009 Miles
Point Point Point  Point age In
[History Yrs
Link)
fata) i k- (URLNINY el L oo oaouy LTS TL ey el L™ AN UL e WL
5 19 0.000 983 R 65 5B0O0 2103762 0.000 9831 C 2007 0012 34 19.662
55 19 9.831 24026 L 65 3700 2103764 9831 24026 C 2009 0012 15 3.5 7.7 9.0 23.390
55 19 9.831 24026 R 65 3700 2103764 0831 24026 C 2009 0012 15 4.5 7.7 9.0 23.3%0
5 19 24.026 35060 L 65 2900 2103763 24.026 35028 C 2010 0012 15 4.5 7.6 7.0 22.068
5 19 24.026 35060 R 65 2000 2103763 24026 35028 C 2010 0012 15 7.0 8.3 7.0 220638
55 19 35.060 35637 L 45 3700 2103763 35.028 36847 C 2009 0012 15 4.5 7.2 9.0 1.154
55 19 35.060 35637 R 45 3700 2103768 35.028 36547 C 2009 0012 15 5.0 7.6 8.0 1.154
5 19 35637 36437 C 30 7500 2103763 35028 36547 C 2009 0042 15 5.0 6.4 30 2000
s 19 36137 36547 L 35 10500 2103763 35.028 366547 C 2009 0012 15 6.5 74 9.0 0.820
55 19 36137 36547 R 35 10500 2103768 35.028 36547 C 2009 0012 15 6.5 6.5 9.0 0.820
E
Al I

Download Report Table to Excel




Pavement Management Data

1994 L Z6.674 29148

1994 F 25.674 29.148
Tear Crack - B] Ride - B Rut - B Crack -L | Ride - L But - L
15981 87 a4 g 8.y &y T
1982 a8y 8.3 g .7 ay T
1983 a2y a3 g a4 a5 T
19584

1985 . . . . . .
1986 a4 83 El a4 83 El
1987 g4 a5 10 a4 BE g
1988 a4 ah q a4 ay q
1989 a4 8.3 q a4 a1 g
1330 a4 8.3 g a4 a4 g
1391 & k| g 7.8 g
1952 10 A 10 10 iR 10
1993 0 A g 0 a2 El
1994 0 a4 El 0 24 El
1995 0 a4 El 0 R El
1396 10 a4 El 10 85 El
1987 10 2k ] 10 2.5 ]
1998 10 a4 £l 10 4.1 £l
19939 0 a4 0 0 24 El
2000 il aa il il 24 |
2001 il aa | il 24 |
2002 1 a4 | | 24 |
2003 10 ar El El &y El
2004 10 a2 El 75 2.2 El
2005 10 a2 £l E g £l
2008 El A El E g g
2007 Th a2 El E g g
2008 7 gz El 45 iy g
2009 E5 a2 El 45 7.3 g
2010

2011

202

2013

2014 E5 g El 3 7.3 g

1934 L 29.145 32614

1994 5] 29.148 32614

Tear Crack - B] Ride - R But - B Crack -L | Ride - L Rut - L

1993 10 2.4 £l

1994 10 .8 10 El a3 L]

1995 10 a2 10 El iy L]

1996 10 a2 10 El a4 10

1997 10 8.3 10 El aE 10

1393 10 a8 10 )l )l )l

1993 10 aE 10 £l ah 10

2000 10 a8 10 El ah L]

2001 10 a8 10 iR a2 L]

o0z 10 a4 10 Th 8.3 0

2003 10 2E 10 7h 21 ]

2004 k| a4 £l E 7.4 £l

2005 k| a2 El 45 T4 El

2006 b a2 El 45 T El

2007 Th a2 El 45 T El

2003 7 A El 45 EA El

2009 ES 77 ] 45 E7 ]

2010

2011

2012

2013

2014 EfS 7 El 25 B3 g
Add lanes - Rehab Pavement

T —




Based on Age & RAP Content Alone

Percent RAP (%)




New Search with Additional

Criteria
Minimum 5,000 tons w/30% RAP
— Preferable 10,000 tons

Factored in traffic
— ESALs not available
— Used AADTT (AADT x %Trucks)

Considered friction course used
— Open vs. dense graded

Included virgin mixes as a benchmark &




Project
Construction number,
Project Test tonnage,
Database Desian No
. . (o)
Mix Design % RAP ‘
Database
Location,
Financial Project traffic, lanes,
Management etc.
Database
Performance
Pavement information
Management

Database




PROJECT PROJECT TONS PROJECT
NUNMEBER TO DATE NUMBER COUNTY | NAME|PLACED| FROM DATE| TO DATE NUMEER
QA94-6685 209266-1-52-01  Duval PR R LR R YLl 0g202 -1 -52-01]  clay | sR1s | 407643 | 29-Aug-95 |12-sep-95)210217-1-52-01
QA93-6217 213003-1-52-01  Baker LY ML o X L NV 101013007 -1 -52-01| Baker | SR8 | 357.75 | 25-0ct-95 | 31-Oct-95|213082-1-52-01
QA98-8767A 207794-1-52-01 Alachua L5 IR WET R LR N2 02017 -1 -52 -01| Bradford |SR200] 763149 | 7-Sep-99 |30-Sep-99
OA 98-B610A 213435-1-52-01 Madison 6339.15 19-Now-98 21-Dec-98 | 213434 -1-52-01] Madison | SR8 | 412843] 19-Now-88 | B-Dec-98
QA 98-8811A 213076-1-52-01 Columbia LT A P ITT T S STRt 0 5 1 3554 -1 -52 -01 | Suwannee | SR93 | 7143.45 | 22-Jun-98 | 7-Jui-98 |213560-1-52-01
QA957401 213007-1-52-01  Baker BN N LR Y WYX 1013007 -1 -52-01| Baker | SR8 [554175| 3-Dec-95 |23-Feb-96|213471-1-52-01
QA9B-88268 210800-1-52 01 Suwannee Ry IR T Wy WAl 008367 -1 -52 -01| Columbia | SR10 | 2799.35 | 4-Apr-00 | 13-Apr-00 | 208396 -1 -52 -01
0A93.5885 210376-1-52-01  Lewy pICT S My N R W, W W 010360 -1-52-01]  Lew | SR55 | 110168 28-lan-94 | 3-Feb-94
15 | oasssisaa [207794-1-52-01| alachua |sr 200 15137 | 13-Jui-ss | 7-5ep-2s
20 | oAoe-2299C (208351 -1-52-01| Columbia | SR 47 | 282884 | 24-Nov-98 | 25-5ep-95 ||[208386 -1 -52 -01| Columbia | SR 10 | 227476 | 31-Jul-88 | 24-Apr-5% | 208410 -1 -52 -01
22 [ omsos7s521 |213081-1-52-01] 4
23 0A 95-7378  [[213007 -1-52 -01 594412 | 20-Oct-95 |30-Mar-96]213471-1-52-01
25 QA 93-6072  [212851 -1-52-01 TOOk a randOm
25 QA 24-6537  |213082-1-52-01/ 4 39683.6 | 21-Apr-95 |21-Dec-95|213081-1-52-01
25 | oag7-8558a [[208013 -1-52-01 . 14256.6 | 29-Apr-99 | 1-Now-99 |210020-1-52-01
= e sl SAMP lin g of the data (el g Tisnse i 50,00
U5 ] QASS 24 [faw 52 e 52 D1V or T ot D3 | 18855 | 23UREE] LNOw . qomtn L Do oe] ] WR O3 | L., ey 23-lutas p16-lat . |BISBERETSSIE0L
25 oA 92-5183 [210001 -1 -52 -01] Putnam | sm21 [ 139523 [ 16-apr02]28-may-o2]210002 -1 52 01] Putnam | sr2e [ 138802 | 23-mar-o2 [29-apro2]210000 1 52 01
25 QA 93-6061 ||213084 -1-52 -01] Columbia | sre3 | 25214 [25-May-95]25-May-05|213082 -1 -52 -01] Columbia [ sR 93 | 496.14 | 25-May-05 [25-May-95
25 | qass-g2438 |[207794-1-52-01] Alachua |sr 200] 17906.9 | 18-1an-00 | 5-Dec-99
25 QA 93-6107 ||212951-1-52-01] Alachua | sr93 | 17697.4 | 14-0ct-03 [ 12-Feb-04
25 QA 94-6538  ||212697 -1-52 -01]suwannee| cr 136 ] 198912 | 24-1u1-97 [29-May-08|213084 -1 52 01| Columbia | sR93 [ 206945 | 17 0ct95 | 3-4an-96 [213082 -1 52 01
213003-1-52-01] Baker | sr& | 33355 | 13-Jui-os [10-Aug-95]213007-1-52-01
213002-1-52-01] Baker | srRg |1s3sga| 13-0c-95 |17-Now-95]213003-1-52-01
208193-1 52 -01] clay [ SrRis| 8067 | 13-ui-es | 13-1ui-e5 J208202 1 5201
| 30 | casoevsio 207667 -1-52-01] Alachua | sk 20 | s278.3 |15-May-98| s-0cr-g8 207668 -1-52-01f0a 96-7570| Sk 20 | 204414 | 14-Jan-37 | 5-Dec-os |208010-1-52 -01
| 30 | qacs-grass [208296-1-52-01] Duval | SR oA | 14865.6 | 24-Feb-00] 5-Nov-25 [[210570-1-52-01] Nassau |sr aiafi163s.41 | 14-mar-00 [15-Dec-ss
209528 -1 52 01| Duval [smz28] sooie | 140ui-e6 [19-nov-2s]209532 1 5201
| 30 | casgo-sease [208268-1-52-01] Duval |sSR Ala] 8131.12 |24-Now-87 | 25-Nov-57 (208401 -1 -52-01] Duval | sms5 | 5154 | 14-may-s8 [17-may-s8]210265 -1-52-01
212936 -1 52 01| Alachuz [ sroa | 23638 | 1Febo3 [ 7-maros
212928 -1-52 01| Alachus [ sroea 282162 2ui-e3 | o-aug-23 2129501 5201
213316-1-52-01] Duval | smre | 2213 | 4-apros | s-apros
| 35 | caoasazs [207%03-1-52-01] Baker | sr10 ] 18983 |25-apr-57[15-Nov-os]208538-1-52-01] Duwval |smri1s5| 108662 | 18-Mar-87 |20-Mar-87]213265-1-52-01
212943 -1-52 01| Alachus [ srez [ 1217951 27-Aus-93 [27-5ep-23]212950-1 5201
QA 93-56218  ||212936 -1-52 -01] Alachua 17809 4 | 19-1an-24 | 11-8pr-0a
QA 93-6110 |212959 -1-52-01] Alachua 13127.3 [ 15-0ct-23 | 27-0cr-03 222936 -1 52 01| Alachua [ smo3 [ 177587 | 15023 [27-0a23




Age (yrs)
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Only Projects >5,000 tons
(No consideration for traffic)

40 %

50 %

Percent RAP (%)
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Factored in Friction Course

All projects have a friction course

Friction courses are 100% virgin
materials

Open graded friction course — %" thick
Dense graded friction course — 1" thick




Type of Friction Course
¢+ Open = Dense
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Total Applied Truck Traffic (AADTT * Age * 365)

80

Type of Friction Course

¢+ Open = Dense

70 =

(o))
o

un
o

Millions
I~
o
oo

w
o

N
o

| | 0 o $
10 20 30 40 50
Percent RAP (%)




Age (years)
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Friction Course Related to Performance Age

¢+ Open = Dense
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Overall Average
10.7 yrs

18

Dense Graded

16

14

Age (yrs)

35%

40 %

% RAP




Overall Average

Open Graded

11.2 yrs
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Summary

« Data is somewhat questionable

— Pavement life less than what is
documented

— Limitations on getting complete information

* Does not appear to be a significant
difference between 0% and 30% RAP

—>30% RAP appears to be a reduction in
performance




