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Preface 

 

 The 7th International Conference on Road and Airfield Pavement 

Technology 2011 is jointly organized by the Ministry of Transport in collaboration 

with Chulalongkorn University and Roads Association of Thailand. The 

conference sessions provide a wide range of academic topics for researchers and 

practitioners from around the world to exchange views and experiences under the 

theme of New Horizon on Pavement Technology. 

 The scientific program is combined with nine interesting topic areas, which 

are Construction, Design and Analysis, Maintenance and Rehabilitation, Testing 

and Evaluation, Management System, Economic and Environmental Issues, 

Materials, Operational Characteristics and Performance and Planning and 

Financing. The recent advancement in pavement technology is focused to help 

with pavement technological development in developing countries. 

 We hope that the readers would find this volume valuable as discussion 

topics of knowledge frontiers during the conference. 

 

 

 

 

          Dr. Yongyuth Taesiri      Prof. Emeritus Dr. Direk Lavansiri 

Chair of the Scientific Committee                   Chair of the Organizing Committee 
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ABSTRACT 

 

      The remaining service life (RSL) of a pavement section is typically calculated using 

the time series distress data, a distress index, or the International Roughness Index (IRI) 

and a pre-specified threshold value. First the data are used to generate the best fit 

pavement performance curve using either exponential, power or logistic function. Second, 

the time at which the pavement reaches the threshold value is calculated and the RSL is 

estimated. Theoretically, the RSL of any pavement section, where no pavement 

preservation actions have been taken, must decrease by one year for the passage of one 

physical year. Time series distress data were requested and obtained from four Highway 

Agencies; the Michigan Department of Transportation (MDOT), the Louisiana 

Department of Transportation and Development (LADOTD), the Colorado Department of 

Transportation (CDOT), and the Washington State Department of Transportation 

(WSDOT). Analyses of the data showed that, for some pavement sections, the actual RSL 

values also decrease one year for every physical year elapsed.  
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 The presentation and the paper address the history of the RSL, the algorithm for the 

calculation of the RSL, and the theoretical and actual trends of the RSL using real distress 

data. It is also shown that the RSL could be used and are being used to establish cost-

effective pavement preservation strategies, to select project boundaries, to check the 

accuracy of the time series distress data, and to assess the impact of data sampling and 

data collection frequency on the accuracy of the pavement management decisions. 

KEY WORDS 

Pavement management, remaining service life, distress, decisions 

 

INTRODUCTION AND BACKGROUND  

 
      Starting in 1946, an engineer from the Michigan Department of Transportation (MDOT) 
walked along the road and drew a strip map of every crack along and across the road. Later 
he used the data and calculated the remaining life of the pavement structure. In the late 1950s 
and early 1960s, engineers and technicians monitored the American Association of State 
Highway Officials (AASHO) Road Test and recorded the ride quality, cracking and rutting 
(HRB 1962).  Based on the data, the AASHO (later the AASHTO, where the letter ñTò 
stands for the added term ñtransportationò) Pavement Design Guide was established.  Since 
the AASHO Road Test, measurement of existing pavement distresses has become an 
essential part of cost-effective pavement management.  The 1986 and 1993 AASHTO 
Pavement Design Guides include the use of pavement distress data to calculate the remaining 
life of a pavement section (AASHTO 1986, AASHTO 1993). There are two classes and 
several types of distress that are associated with each type of pavement.  In general, two 
classes of pavement distress and/or failure can be found: structural and functional (ERES 
Consultants 2010, Canadian Good Road Association 1961, Baladi 1979, Baladi & Snyder 
1992).  The former is associated with the ability of the pavement to carry the design load. The 
latter addresses ride quality and safety issues.  For example, ride quality (smooth and 
comfortable ride); safety (skid resistance, bleeding and rut, that affect tire-pavement friction 
and hydroplaning).  Pavements that exhibit structural distresses and/or failures (e.g., severe 
alligator or fatigue cracking) will also exhibit functional distress and/or failure. Inversely, 
functionally distressed and/or failed pavements (e.g., very rough) may be structurally sound. 
In addition, each class of pavement distress (functional or structural) contains several types of 
distress and/or failures.  Table 1 provides a list of the various types of distress for various 
pavement types. The class (functional or structural) of each type of distress is also listed in 
the table.  
 
      During the pavement distress survey, each distress should be properly identified by type 
and extent.  In general, each type of distress is caused by one or more of the variables (such 
as moisture, drainage, environment, and load) listed in Table 2.  Knowing the causes of the 
pavement distresses would provide great insight into the mechanisms of distress initiation and 
pavement deterioration.  Hence, for each pavement type, the pavement evaluation program 
should include scheduled forensic investigation to determine the causes of distress. The 
information would assist the highway agency in selecting feasible and cost effective 
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pavement rehabilitation and preservation alternatives. 
 
      Unfortunately, there is no universally accepted distress identification manual.  However, 
some standardization exists and various but similar distress identification manuals have been 
published. The ones that contain the most similarity are the Highway Pavement Distress 
Identification Manual published by the Federal Highway Administration (FHWA) (Smith 
1979) and the Distress Identification Manual for the Long- Term Pavement Performance 
Studies, which was published by The Strategic Highway Research Program (SHRP) (Smith 
1979, Smith 1987, Rauhut, 1984, Miller 2003).   

 

      Various pavement distress data collection methods are being used across the globe. These 

include manual, low speed shoulder pass, high speed lane pass, semi- automated, 

photographic, and digital (Canadian Good Road Association 1961, Baladi 1979, Smith 1987, 

FHWA 1991, Baladi and Snyder 1992, Miller 2003). The purpose of a distress data collection 

is to periodically monitor the condition and other properties of the pavements. The use of the 

pavement distress data depends upon its detail, quality, and accuracy.  For example, detailed 

data collected at short intervals (e.g., every 0.1-mile (0.16 km)) along the pavements could be 

used at both the network and project design levels.  Coarse data, on the other hand, that are 

calculated based on the average pavement surface conditions along long sections (e.g., 1 mile 

(1.6 km) or larger segments), may not be accurate enough to be used at the project design 

level.  Hence, for project analysis and design, more detailed and accurate data needs to be 

collected.  Nevertheless, within the framework of a Pavement Management System (PMS) of 

a Highway Agency (HA), a PMS committee or task force is typically formed to draw the 

policy and objectives that address several PMS issues including:  

 

1. The type, severity and extent of the pavement distress data to be collected. 

2. The length of the pavement survey section such as 0.1 km, 1 km and so forth. 

3. The rating scale to be employed such as 0 to 100, 0 to 10, or any other scales. 

4. The threshold value for each distress index where the pavement is rendered in need of 

repair. 

5. The condition threshold value for each distress type such as half an inch (1.27 mm) of rut 

depth, 3 m/km IRI and so forth.  

6. The types of distress indices to be calculated and their attributes; several distress 

indices are currently calculated and used. These include: 

 

a) One distress index per distress type (itemized pavement distress indices) such as 

rut index, transverse cracking index, alligator (fatigue) cracking index, etc. 

b) Combined pavement distress indices such as surface distress index and structural 

index that are based on a combination of two or more distress types. 

c) An overall pavement distress index based on all or most types of pavement 

distresses and other factors such as traffic volume, friction, functional 

classification, and so forth. 
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 The distress indices could be used to determine the relative conditions of the various 

pavement sections and the network and to assess the global rate of pavement deterioration at 

both the project and network levels (Canadian Good Road Association 1961, Darter 1985, 

Baladi 1992, Rijkswaterstaat 2005).  However, distress indices have several limitations 

including: 

 

1. The value of a pavement distress index reflects the pavement condition observed during 

the distress survey only. The value of the index alone does not reflect the rate of 

pavement deterioration. 

2. The values of the distress indices of newly rehabilitated or reconstructed pavement 

sections are generally the same regardless of the design life of the pavements or the 

thickness of the overlay. 

3. It is possible that two or more pavement sections having the same value of the distress 

index have drastically different rates of pavement deterioration. 

4. The distress indices alone cannot be used to assess the short- and long-term benefits of 

any treatment action.   

5. Rehabilitation decisions based on distress indices alone would not help the HA to control 

future distributions of the pavement network conditions. 

 

      The ultimate pavement condition index or health indicator is the remaining service life 

(RSL). The RSL could be calculated based on the actual distress data without the need to 

assign or calculate distress indices. The calculation of the RSL is a function of the measured 

time dependent distress data and the distress threshold values. Example of threshold values 

include 1.2 cm (0.5-inch) rut depth, 3 m/km IRI, 300 transverse cracks per km (480 

transverse cracks per mile), 2000 m of longitudinal cracks per km, and so forth. The distress 

threshold should be based on the distress type, the cost of pavement rehabilitation, and the 

policy of the HA. Nevertheless, for each pavement section, one RSL value could be 

calculated per distress type.  The shortest RSL will control the rehabilitation of the pavement 

section. Figure 1 illustrates the calculation of the RSL values for three distress types; rut 

depth, IRI, and cracking.  For illustrative purpose only, the distress threshold values for all 

three distresses in the figure were assumed to be the same. The RSL value expresses the 

condition of the pavement section and its rate of deterioration. The RSL values are being used 

to: 

 

1. Determine the optimum time, type, and space (project boundaries) for pavement 

preservation and rehabilitation treatments. 

2. Evaluate and improve pavement design, construction and rehabilitation practices. 

3. Assess the effects of maintenance practices upon pavement performance and life. 

4. Assess user benefits 

5. Improve pavement management practices. 

 

      This paper addresses the calculation and use of the pavement distress data to calculate the 

RSL at each pavement section (project-level) and the network. 
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CALCULATION OF RSL  

 

      For a given pavement section, the RSL could be calculated using the following two 

steps (Baladi 1991, Kuo 1991, Novak 1991, Baladi 1992): 

 

Step 1 - Depending on the type of pavement distress, the measured time series distress 

data (a minimum of 3 data points is required) are used to generate the best fit 

pavement performance curve. Traditionally, following three functions are used: 

 

a) Pavement surface roughness, IRI data - The time dependent IRI data could be 

modeled using the exponential function form of Equation 1. 

 

   ( )ɓtexpŬIRI=                 Equation 1 

 

b) Rut depth data - The time dependent rut depth data could be modeled using the 

power function form shown in Equation 2. 

 
wlt==RDdepthRut             Equation 2 

 

c) Cracking - The time dependent cracking data could be modeled using the logistic 

function (S shaped curve) shown in Equation 3. 
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 Where: IRI = International roughness index; 

 Ŭ, ɓ, ɚ, ɤ, ɗ, and ů = statistical parameters of the best fit curve;  

 t = time (years); and 

 th = threshold value at which the cracking level is not acceptable. 

 

 

Step 2 - The time at which the pavement reaches the pre-specified distress threshold value 

is calculated and the RSL values are estimated based on the IRI, rut depth, and 

cracking data using Equations 4, 5, and 6, respectively. 
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 Where: IRIth =  the IRI threshold value (3.5 m/km = 220 inch/mile) is recommended; 

 RDth =  the rut depth threshold value (1.25 cm = 0.5 inch) is recommended for 

primary roads; 

Crackingth = the cracking threshold value (for example 50 transverse cracks 

per 100 m, 200 m of longitudinal cracks per 100 m, and 100 m long 

alligator (fatigue) cracked area per 100 m) are recommended; 

 SA =  the pavement surface age (years), the number of years between the last 

pavement rehabilitation or preservation action and the year during 

which the RSL is being calculated; and 

 DL =  the pavement design life (years) or the design life of the last pavement 

treatment. 

 

      The RSL value to be assigned to each pavement section should be the shortest of the three 

values obtained from Equations 4 through 6. It should be noted that the three equations limit 

the value of RSL to be equal to or less than the pavement design life. The reason is to assign 

RSL value to the newly constructed or rehabilitated pavement sections where the pavement is 

not showing any sign of distress at its early age. 

 

THE THEORETICAL AND ACTUAL TRENDS OF RSL  

 

      Theoretically, the RSL of any pavement section, where no pavement preservation 

actions have been taken, must decrease by one year for the passage of one physical year as 

shown in Figure 2.  That is if the calculated RSL value in 2007 was 7 years and no treatment 

was applied in 2008, then in 2008, the RSL should decrease to 6 years and to 5 years in 2009 

and so forth. To verify this theoretical trend, time series distress data were requested and 

obtained from four State Highway Agencies (SHAs); the Michigan Department of 

Transportation (MDOT), the Louisiana Department of Transportation and Development 

(LADOTD), the Colorado Department of Transportation (CDOT), and the Washington 

State Department of Transportation (WSDOT). The number of available data points, the 

time span during which the data are available, and the frequency of data collection are 

listed in Table 3. 

 

       

 In addition, the Minnesota Road Research Project (MnRoad) and the long term 

pavement performance (LTPP) data were used in the analysis.  In this section, the 

theoretical and the actual trends of RSL over time are presented using real distress data. It 

is shown that the RSL could be used and are being used to establish cost-effective 

pavement preservation strategies, to select project boundaries, to check the accuracy of the 

time series distress data, and to assess the impact of data sampling and data collection 
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frequency on the accuracy of the pavement management decisions. 

 

Verification Using the MnRoad Data 

 

      In 1992 the Minnesota Department of Transportation (MnDOT) constructed a 

pavement testing facility known as MnRoad. The facility consists of mainline and low 

volume road sections in the form of 500-ft (150-m) long cells. The mainline consists of 3-

miles (4.8-km) two-lane segment along westbound I-94 that includes fourteen 500 ft (150-

m) long traditional hot mix asphalt (HMA) pavement sections called ñtest cellsò. All 14 

HMA test cells were designed to last 5 or 10 years according to the MnDOT pavement 

design standards (McGhee 2004, Mulvaney 2002, Palmquist 2002, Zerfas 2003).  

 

      After several years of service under actual traffic, the pavement along the mainline test 

cells is showing signs of distress in the forms of (Worel 2006):  

 

¶ Multi -severity levels of low temperature transverse (thermal) cracks (Zerfas 2003). 

¶ Top-down cracks along more than 50 percent of the wheel paths of about 50 percent 

of the test cells.  The pavement along three cells has top-down cracks along 100% of 

the wheel paths.  

¶ Rutting in the wheel paths that varies from a fraction of an inch to more than 0.5-inch. 

The rut depth data were collected from 1994 to the present using two sets of 

equipment. One from 1994 to 2003 and the other from 2004 onward.  

¶ Roughness where the ride quality (measured by the International Roughness Index 

(IRI)) decreased to the level where some pavement maintenance activities are 

required. The IRI data were also collected using two sets of equipment. One set from 

1994 to 1997 and the other from 1997 until today. The data from the second set of 

equipment only are used in the analysis in this study.  

 

      To verify the theoretical RSL trend, the IRI data collected along the test cells of 

MnRoad were used. Figure 3a depicts the 40 available IRI data points for the driving lane 

of test cell 1 of MnRoad.  The data were collected between June 1997 (when the road was 

5.49 years old) and August 2005. The data were used to calculate eight values of the 

remaining service life (RSL) using one threshold value of 3 m/km. The first RSL value 

was calculated using only 9 data points as shown in Figure 3b. The other 7 RSL values 

were calculated at the time shown by the red arrows in Figure 3c. The eight calculated 

RSL values were then plotted against the elapsed time (or the road age) as shown in 

Figure 3d. It can be seen from the figure that the RSL values more or less follows the line 

of equality where the RSL decreases by one year for every elapsed year.  The slight 

division of the data from the line of equality is caused by the data variability as shown in 

Figure 3a. Nevertheless, similar results were found for the passing and driving lanes of the 

other test cells of MnRoad. Hence, one can conclude that the measured IRI data along 

MnRoad test cells confirm the theoretical trend of RSL. Since the collected data along 

MnRoad were very carefully collected and subjected to good quality control practice, data 

from the other SHAs were also used to verify the theoretical trend of RSL. These are 
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presented in the following subsections. 

 

Verification of the Theoretical Trend of RSL Using the Washington State Data 

 

      Figure 4a shows the time series rut depth data collected along a 9 mile (14.4 km) 

section of the flexible pavement along SRID 005 in the State of Washington. Since the 

Washington State Department of Transportation logs the data for each 0.1 mile (0.16 km) 

segment, 90 rut depth data points are collected every year along this pavement section. 

The time series rut depth data for five 0.1 mile ( 0.16 km) segments are shown in Figure 

4b. The data were used to calculate eight RSL values based on each of the three threshold 

values of 0.3, 0.4, and 0.5 inch (7.6, 10.2, and 12.7 mm) rut depths. The first RSL value 

was calculated using the first three data points that were collected during the first, second, 

and third year only. The second RSL value was calculated using the first four rut depth 

data only and so forth. Figure 4c depicts the eight calculated RSL values plotted as a 

function of the elapsed time for the three threshold values used in the analysis. The figure 

also shows the three lines of equality where the RSL value decreases by one year as the 

elapsed time increases by one year. It can be clearly seen that, regardless of the threshold 

value used in the analysis, on average, the RSL decreases by one year for each passing 

year. 

 

      Similar analysis was conducted on the IRI data of the 9 mile (14.4 km) section of 

SRID 005 in the State of Washington. Figures 5a through 5c show the eight calculated 

RSL values based on the IRI data and four IRI threshold values of 150, 175, 200 and 225 

inch/mile (2.4, 2.8, 3.2, and 3.6 m/km). The corresponding four lines of equality (where 

the RSL decreases by one year as the elapsed time increases by one year) are also shown 

in the figures. Examination of the data in the four figures indicates that regardless of the 

threshold value used in the analysis: 

 

1. On average, the RSL value decreases by one year as the elapsed time increases by one 

year. 

2. The data for the elapsed time of 6, 7, and 8 years follows lower line of equality than 

the rest of the data. The reason is that the State of Washington used different sensor 

based equipment in these three years to measure the IRI.  

 

      It is important to note that similar results were obtained from the PMS data of various 

other roads located in the State of Washington. Based on the results of the analysis 

presented above and the results from various other roads, it can be stated that, on average, 

the IRI and rut depth data obtained from the State of Washington confirm the theoretical 

trend of RSL.  

 

      One other very interesting outcome using the RSL is the results of the longitudinal 

cracking analyses conducted along an 8.5 mile (13.6 km) section of SRID 020 in the State of 

Washington. The analyses were carried out as outlined above. Results of the analyses for one 

0.1 mile (0.16 km) are illustrated in Figure 7. The data in the figure indicate that the 



 
The 7th International Conference on Road and Airfield Pavement Technology 

10 

 
relationship between the RSL values and the elapsed time consists of two sets of straight lines 

of equality.  All the data from 1999 to 2004 (elapsed time 3 to 6 years) follow one line of 

equality whereas the data between 2005 and 2009 (elapsed time 7 to 10) follow another. The 

results were presented to the PMS staff of the WSDOT. The author asked the staff whether or 

not the WSDOT changed the data collection company or equipment in 2004. As it turned out, 

WSDOT changed the procedure by which it counts the cracks in the year 2004. This along 

with results of other roads indicate that when the RSL values do not follow the negatively 

sloped line of equality with the elapsed time period, the database is likely missing some 

information regarding pavement maintenance and/or preservation actions or the way the data 

were calculated. 

 

Verification of the Theoretical Trend of RSL Using the Colorado Data 

 

      Similar analyses were also conducted using the rut depth and transverse cracking data 

of various roads in the State of Colorado. Examples of the results along a 5 mile (8 km) 

pavement section of Highway 24 are shown in Figure 8. Figures 8a and 8b depict the 

calculated RSL versus elapsed time for two 0.1 mile (0.16 km) segments along Highway 

24 based on three rut depth threshold values. Once again, regardless of the threshold value 

used in the analysis, the data more or less follow the lines of equality. Similar conclusion 

can be made regarding the transverse cracking data shown in Figures 8c and 8d.  

 

Verification of the Theoretical Trend of RSL Using the Louisiana Data 

 

      Time dependent analyses of RSL were also conducted using the PMS IRI data 

obtained from the State of Louisiana. Figure 9 depicts the RSL as a function of the elapsed 

time for two 0.1 mile (0.16 km) segments along a section of Route LA 21 in Louisiana. As 

it was expected, results of the analyses for beginning mile point (BMP) 15.0 indicate that, 

on average, the RSL value decreases by one year as the elapsed time increases by one year 

and that the RSL is independent of the threshold value used in the analyses. Similar results 

were also obtained for the BMP 4.6 (see Figure 9b). However, the IRI data along that 0.1 

mile segment are higher than the lowest threshold value of 150 inch/mile (2.38 m/km) 

used in the analyses. Hence, the RSL of the pavement is zero. It should be noted that when 

the analyses showed negative RSL value (the measured distress is higher than the 

threshold value), the RSL was increased to zero.  Similar results were also obtained for the 

various 0.1 mile (0.16 km) segments along sections of Route LA 21, Route LA 182, and 

US 61 in Louisiana as shown in Figures 10, 11 and 12.  

 

 

USES OF RSL VALUES AND TREND 

 

      For each pavement segment along the network, several RSL values could be 

calculated (one RSL per distress type). For example, one RSL value could be based on 

IRI, the second on rut depths, another on transverse cracks, still another on fatigue cracks 

and so forth. The lowest RSL value controls the time of the treatment to be applied to the 
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pavement segment. The lowest RSL value of each pavement segment could then be used 

to calculate the weighted average RSL of the network, which expresses the longevity of 

the pavement network and its value. The decreases in the weighted average RSL value of 

a network due to lack of appropriate funding level could be used to calculate the rate of 

depreciation in the network asset value. Likewise, increases in the weighted average RSL 

of a pavement network due to rehabilitation actions could be calibrated to parallel the rate 

of appreciation of the network asset.  

 

      Past and current state-of-the-practice of many HA includes the use of the RSL of the 

various pavement sections of a network to: 

  

¶ Prioritize the various pavement segments or sections for rehabilitation and preservation 

purposes. 

¶ Determine the benefits of the pavement rehabilitation and preservation programs at both 

the project and the network levels. 

¶ Estimate the trends of the health of the network for the given set of constraints such as 

budget level and other resources. 

¶ Produce balanced and cost-effective pavement treatment strategies. 

¶ Estimate future network conditions and hence control the future distribution of the RSL 

along the pavement network. 

¶ Enhance inter and intra communications between engineers, managers, and legislatures. 

¶ Determine the optimum time, type, and space (project boundaries) for pavement 

rehabilitation and preservation treatments. 

 

      Knowing that the RSL for a given pavement segment or section, where no pavement 

preservation actions have been taken (which include almost 90 percent of the pavement 

network on a yearly basis), the RSL should decrease by about one year as the pavement 

surface age increases by one year, the information could be used to: 

 

¶ Assess the quality and accuracy of the distress data. For example high variability (more 

than 2 years) in the RSL value from one year to the next may be the direct result of 

inaccurate data or inaccurate location referencing system. 

¶ Establish quality control measures to be implemented while the distress data are being 

collected or digitized from electronic images. This could be accomplished by 

calculating the RSL value instantly and comparing it to that of the previous years. 

¶ Check whether or not pavement preservation and/or maintenance actions have been 

appropriately recorded. For example, increases in RSL values from one year to the next 

(decreases in distress data) may be caused by a pavement preservation action that was 

taken but not recorded in the database.  
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SUMMARY AND CONSLUSIONS 

 

      The paper shows that the RSL of the pavement sections and of the network can be 

calculated using distress data without the need to calculate distress indices. The theoretical 

trend of RSL (RSL decreases by one year as the elapsed time increases by one year) was 

verified using IRI, rut depth, and cracking data. The paper also shows that the calculated 

historical values of RSL could be used to detect errors in the distress data, missing pavement 

maintenance and preservation records, or changes in procedure by which the pavement 

distress are collected or accounted for. Based on the data analyses presented in this paper, the 

following conclusions were drawn: 

 

1. For all do-nothing pavement sections (on a yearly basis, this is about 90 percent of the 

pavement network) the RSL and the pavement surface age or the elapsed time have linear 

relationship. The RSL decreases by one year as the pavement age or the elapsed time 

increases by one year. 

2. The historical RSL values could be used to detect problems in the distress data or to 

pinpoint changes in the data collection procedures.   

3. The RSL could be used as the pavement index to estimate and predict the health of the 

network and the various pavement sections.  The RSL can be used to: 

 

¶ Prioritize the various pavement sections. 

¶ Determine the benefits of rehabilitation activities. 

¶ Estimate the trends of the health of the network. 

¶ Produce balanced and cost-effective pavement treatment strategies. 

¶ Estimate future network conditions. 

¶ Control future distribution of the RSL of the pavement network. 

¶ Enhance communication at the engineering, management, and legislative levels. 

¶ Evaluate the strategies of the HA. 
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Table 1: Classes and types of pavement surface condition distress (Baladi 1992) 
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Table 2: Possible causes of pavement surface distress (Baladi 1992) 
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Table 3: Available semi-automated historical distress data in four State Highway Agencies 

 

State 

Historical distress data points Data collection 

frequency 

(year) 
Total From To 

Colorado 5 1998 2009 2 

Louisiana 6 1995 2009 2 

Michigan 9 1992 2009 2 

WSDOT 10 1969 2007 1 
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Figure 1: Illustration of the remaining service life (RSL) concept for three distress types 

 

 

 
Figure 2: The theoretical trend of RSL 
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Figure 3: Time dependent analysis of the RSL based on IRI for cell 1, driving lane, MnRoad 
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Figure 4: Time dependent analysis of RSL based on rut depths along SRID 005, flexible pavement, Washington State  

(1 inch = 2.54 cm) 


