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Sheetl
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Projects | PSI [Cost, & # 7z | Benefit, VMT | Benefit, Added
(1000 2 & 3tog) | Life (Years)
1-A 2.2 0.5 30 3
1-B 2.2 0.7 30 5
1-C 2.2 1.5 30 10
2-A 2.0 0.6 45 3
2-B 2.0 0.9 45 5
2-C 2.0 2.5 45 10
3-A 1.8 04 20 3
3-B 1.8 0.8 20 5
3-C 1.8 1.9 20 10
4-A 2.7 03 22 3
4-B 2.7 0.5 22 5
4-C 2.7 1.2 22 10
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Lecture #11:
© Example of Working System

- Basic Features of Working Systems
- Network Level Examples of PMS

- The ILLINET (Illinois Interstate Highways
Network Management System) Program

© Demonstration of ILLINET Program
| AZ XN~ BRIRAE ~ SRR

© Looking Ahead (LTPP)

- Demo of LTPP Data Request Program

- Analyzing Special Problems

- Application of Expert Systems and New
Emerging Technologies

- Institutional Issues and Barriers Related to
PMS Implementation

- Future Directions and Need for Innovation
in Pavement Management

© Brief Demo of the TKUPAYV Program

(NSC Project: New Stress Analysis and
Thickness Design Procedures for Jointed
Concrete Pavements)

(Lee, Y. H., et. al., “Modified PCA Stress
Analysis and Thickness Design Procedures™)



ILLINET K | ' set Defaults - - SN
""select D System Defaults
’ Edit Defau
£dit Inpu Analysis Parameters
Edit Forc
Run Prog Tri Inflation Rate (%) : 5
Edit Pave
Show Out Uni Maximum Number of Rehabs : 10
Save Defa
Exit to - Dec Percent Failures Patched : 80

Limit Budget or Performance : B

Default Yearly Constraint : 0

Figure 2.5 - Sample Input Data Menu and Input Screen.

=Rchab Select 1ormmm=

ILLINET Main Mehu Decision Tree
Life Cycle Cost
Select District Single Rehab

Edit Inputs .
- p==Benefit Opt ions=mws

Run Programs Average CRS
User Cost Budget, M$
Network Algorithms Pavement Life
VMT . Year 1 : 7
Forced Rehab only - 2 :7
ez 3 :7
Needs 4 : 7
, I Report number (0-9) : 14] 5: 1
Ranking 6 : 7
7 7
Benefit / Cost 8 : 7
9 : 7
Incremental B/C 10 : 7

Figure 2.6 - 5ample Run Program Menu and Input Screen.
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Table 8.2 - Default User Input Values for ILLINET.

Analysis Year 1987

Length of Analysis Period - 10 Year
Analysis Interval , 1 Year
Trigger for Accruing 6 CRS
Trigger for Backlog 4 CRS
Trigger for Rehabilitation 6 CRS
Inflation ' 5 Percent
No of Rehabilitations Allowed 1

Percent Patching 80 Percent
User’s Cost for CRS>=6 ‘ 27 Cents/mi
User’s Cost for 6 >CRS> 5 31 Cénts/mi
User’s Cost for  CRS<=5 34 ‘Cents/mi

Table 8.3 - Default Trigger Values for Decision Tree. .

Trigger Values for Rehabilitation
Rehabilitation BARE BARE BARE ' Asphalt
Type JRCP CRCP ‘D’ Cracked Overlays
CPR 6 6 n/a n/a
3.25-inch Overlay 5 5 6 _ 6
5.0-inch Overlay 4 4 4 4
Reconstruéﬁon 3 3 3 3
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DISIRICT §

Route = 57
Beg MP = 171.89
Length = 5.61
Type = JRCP
Dir =N

Sec ma.= 1

Network Description

RANKING
SUM COST,NS 69.8
v WIT BACKLOG 27.5

Netuwork Parameters

Min CRS 6.8
Inflation 5.8%

{C> Changes Route , { Dir-éct < Section , {(Enier) for éraph, <d> for Data
Figure 2.7 - Sample ILLINET Map (IDOT district 5).

Network Description

DHQT>W

RANKING
SUM COST, MG 69.8
% UNT BACKLOG 27.5

7 fdequate
% dceruing
v Backlog RN

[N -Nel

3 | G
S
!

- % PRT 1-2 - weswom
; % PRT 3-5 wossiss;

3 . % PRT 6+ SR
B §
5 - -
iS5 - - v Reconst KRR
- . . - % 5 ACOL -
5- ) Y . , - % 3 ACOL

Enter any key to continue
Figure 2.8 - Sample ILLINET Network-Level Graph.
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Hall, Lee, Darter, and Lippert

Remaining Life Along I-70 (Eastbound),
Years (1993 to Trigger CRS)
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Figure 3. Remaining life of pavement sections along portion of Interstate 70.
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6.0 Neads vs. IDOT Programming '94-'98

6.0 Needs vs. IDOT Programming '94-'98
District 6, Along I-55 (Southbound)

District 6, Along I-55 (Northbound)
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Figure 4. Rehabilitation needs (from ILLINET) versus rehabilitation programmed
(from IDOT 1994-1998 program) for portion of Interstate 55.



6 Needs vs. IDOT Programming '94-'98

District 8, Along |I-55 (Northbound)
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6 Needs vs. IDOT Programming '94-'98

District 8, Along 1-55 (Southbound)
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5.5 Needs vs. IDOT Programming '94-'98

ILLINET CRS

District 8, Along 1-55 (Northbound)
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5.5 Needs vs. IDOT Programming '94-'98

ILLINET CRS

District 8, Along 1-55 (Southbound)
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source( "summary.s")

> attach(allrpt.dat)

> x1 <- cbind(1lngth.6 = tapply(lngth, district, sum), lngth.55 = tapply(
Ingth.55, district, sum), lngth.5 = tapply(lngth.5, district, sum),
idot = tapply(lngthi, district, sum))

> print(xl)

Ingth.6 1lngth.55 1lngth.5 idot

1 412.59 170.31 153.14 185.81

2 320.10 114.71 51.55 109.76

3 476.63 123.85 93.73 117.73

4 207.26 91.09 72.90 107.27

5 510.82 146.81 112.90 162.47

6 246.56 43.57 32.78 62.54

7 405,93 143.98 113.28 144.49

8 352.16 86.77 37.62 72.82

9

>

229.88 53.82 7.91 25.48
print (sum(x1l[, "lngth.6"]))
[1] 3161.93
> print(sum(xl[, "lngth.55"1))
[1] 974.91
> print(sum(xl[, "lngth.5"71))
[1] 675.81
> print(sum(xl[, "idot"1]))
[1] 988.37

> detach(2)
sink()
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Handouts:

1. Hall, K. T., Y. H. Lee, M. I. Darter, D. L.
Lippert (1994), “Forecasting Pavement
Rehabilitation Needs for the Illinois Interstate
Highway System, ” TRR 1455, pp. 116-122.

2. Mohseni, A. (1991), “Alternative Methods for
Pavement Network Rehabilitation Manage-
ment,” Ph.D. Thesis, University of Illinois,

Urbana. (Appendix B: ILLINET User’s Guide)



Table 8.4 - Network Parameters for Six Application Runs for District 5.

Cost, )
Million Dollars 7 A 733 & e
Average network CRS 6.49 715 | 674 6.82 6.99 6.81
1-9 scale
Average % VMT 154 26 35 . 6.1 42 62
on Backlog ]

l I%emaining' Life, 35 47 38 4.2 44 4.3
Years / mile
‘17(6VMT-Backlog @ Year 35 10 14 17 14 17
Total CRS Area,
CRS-Year / mile 215 370 26.1 | 28.4‘ 31.6 292
User Benefit,
Million Dollars 218 443 %7 33 409 5
Total Added Life,
Years / mile 2.89 5.9 | 34 47 52 48
VMT on Adequate, 2.98 6.44 382 5.64. 6.02 563
Billions
Benefit (VMT-A)/Cost 40 715 52 77 80 79
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- Project Benefit

Network Cost

Figure 7.4 - Benefit-Cost Curve for Project Selection for a Given Year.

TTT
1
1

CRS

Years

Figure 7.5 - Incremental Benefit and Costs for Different Projects.




After projects for all deficient sections are arranged in the proper order at
the project level, all projects for all sections are arranged in descending order of
IBC such that the network IBC curve provides the steepest path when moving
from low to high cost (see Figure 7.8). This network IBC curve also can be
regarded as the steepest benefit path or highest gradient curve. Projects selected
from the steepest path curve contribute the most to the network benefit since they
provide the highest benefit per cost. The project selection continues on the
steepest path until the budget limit is reached. Itis evident from figure Figure 7.8
that the resulting neﬁvork benefit is the maximum possible for the budget limit.
When more thaﬁ one project is selected for a sectibn, the most recent project
selected replaces-all ‘previoué‘ projects. Thus, only one project is selected for each
section m the “n‘evt;vvork. ~ All sections that do not receive funding will be
maintained ( i.e. their rehabilitation is delayed for at least one year). When a
project is not selected because its cost of rehabilitation exceeds the budget, other
projects with the -lower IBC are considered for selection. In this case those
‘projects that were set aside at the project-level because they violated the concave

down rule are also considered in selection.

As shown before, the IBC method selects projects such that the resulting
network benefit is maximum for a yearly network budget limit. In effect, IBC
solves the optimization formulation (to be discussed in the next section) to

maximize yearly pavement network benefit for a limited budget.

Network Benefit

3 4 5 6 7
0 L Network Budget Lcoc,&)

Figure 7.8 - IBC Steepest Benefit Pa’h Curve for Project Selection.



'Project Benefit

Ac. Project Cost:

Figure 7.6 - Arranging IBC’s for One Section (Concave Situation).
@mmfﬁg%

Project Benefit

4 % Ac, +AcC,
Y/ a8,

ac, Project Cost

Figure 7.7 - Arranging IBC’s for One Section (Non-Concave Situation).
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