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Presenter
Presentation Notes
Good AfternoonMy name is Ana My presentation is about the first road project in Costa Rica where IRI specification was applied.If you have any doubts and questions I´ll appreciate we can discuss it at end.
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Case Study

OUTLINE

Presenter
Presentation Notes
The outline of the presentation is as shown:First I will give a brief description of my country, Costa Rica. Then I will talk a bit about LanammeUCR, which is where I workFor introducing the main theme of this PresentationI'll tell you about the experience in Costa Rica with the IRI specification and implementation in some projects. FinallyWe will see the specific application of IRI specification in concrete pavement and the application of fines for noncompliance.



COSTA RICA
• Located in Central America

• Area: 52,000 km2

• 4,000,000 people

• No army since 1948

• 2.5 million tourists in 2014

Presenter
Presentation Notes
 Costa Rica is located in Central AmericaThe country's total area is about 52,000 square kilometers slightly smaller than the U.S. state of West Virginia. And a population of 4 million peopleIn 1949, the abolition of the military was introduced in Article 12 of the Costa Rican Constitution. The budget previously dedicated to the military now is dedicated to security, education and culture. In 2014 more than 2.5 million people have visited Costa RicaGreat diversity in: climate, soils, materials, and load conditions



LanammeUCR

National Laboratory of Materials and Structural
Models of the University of Costa Rica

Presenter
Presentation Notes
The “National Laboratory of Materials and Structural Models” is a research center that belong to the University of Costa Rica. One of the main objective of this center is to ensure efficiency of national public investment on road infrastructure. Lanamme through the Technical Audit Unit, performs audits of new pavement projects, such as the one I am about to present, with the main objective of ensuring materials quality, and pavement structure performance, through the analysis of IRI, FED, GRIP measurements,  and the evaluation of construction practices and processes in order to comply with national technical specifications. 



IRI ESPECIFICATION

• CR 2010 National Specificacion Manual 
– Since 2011 

Same IRI values for Flexible 
and Rigid Pavement

Individual values: 3.0 
m/km

Data average: 1.85 m/km

Simple moving average
(SMA)

% 
(m/km)

Surface Layer

Road type

Highways and 
concessioned roads

Other roads

50 < 1.5 < 1.5

80 < 1.8 < 2.0

100 < 2.0 < 2.5

Presenter
Presentation Notes
In 2010 was made official  the national specification manual CR-2010, which means that from that moment is mandatory its use in all goverment road projectsThe IRI specification for flexible and rigid pavements it is incorporated and its the same for both kinds of pavements.The manual indicates that:Individual values: 3.0 m/kmData average: 1.85 m/kmSimple moving average (SMA) according to this table and this distribution of percentiles.IRI range varies by type of roads, being more permissive in "other roads"



Flexible pavements

Route 18

Max. 
value 3.0 

m/km

Route 21

Max. 
value 2.5 

m/km

Route 23

SMA, less
than 2.0 

m/km

Individual 
values 3.0 

m/km

Route 04

SMA, less
than 1.5 

m/km

Individual 
values 2.0 

m/km

PROJECTS IN COSTA RICA

Presenter
Presentation Notes
As shown in this slide there are some previous projects which implemented an IRI specification for flexible pavementIn this line we can see the specifications assigned to each project.In Route 18 the specification indicates that the maximum value accepted for individual values was 3.0m / km. For Route 21 it was 2.5 m / km. And for projects that were built on routes 23 and 4 not only individual data values were consider but also specified moving average. The project with the more rigorous IRI specification is the one in the Route No 4, which corresponds to a project that is part of the northern corridor of the country



• 30.4mi (50 km)
• Four lines
• Rigid pavement

CASE STUDY

Presenter
Presentation Notes
The project that is located in the North part of the countryIt is one of the two sections of the Panamerican Highway running through Costa Rica The project has four lanes, two in each direction with a length of 50km.In addition, the project included the rehabilitation of the drainage system, the construction of road shoulders, bus bays, pedestrian facilities and pedestrian walkways. The construction of 11 pedestrian bridges, three intersections, 18 new bridges and the rehabilitation of existing ones was also included.



Payment factor

Individual values: 2.0 m/km

SMA (5 individual values)

CASE STUDY
IRI Specification

IRI (m/km) ASTM E 70 Fines (%)

1.5 > IRI 0

1.5 ≤ IRI < 1.75 5

1.75 ≤ IRI < 2.0 10

2.0 ≤ IRI < 2.5 20

2.5 ≤ IRI 40

Presenter
Presentation Notes
this project has an IRI especification as a payment parameter, not an acceptance parameter.So It has an associated table of fines according to the value of IRI to be obtained from the moving average.For values less than 1.5m / km the fine percentage is zero and gradually increases up to a 40% when the average value of five consecutive sections is greater than 2.5m / kmIt also specifies that the data required for individual values must be less than 2.0m / kmThe measuring unit for a section is 200 m



• Objective: Obtain the IRI value and contrast it
with the IRI specification for the compliance
level and application of fines:
– Analysis 1: Regular sections
– Analysis 2: Repaired sections (diamond grinding)

CASE STUDY
Results

Presenter
Presentation Notes
To analyze the case studyWe did two studiessmoothness



• 396 sections of 200 m
• Approximately 79.2 km (39.6% of total project

length).

CASE STUDY
Analysis 1

Fine (%) Sections of 200m Project section
(%)

5 0 0
10 64 16.16
20 258 65.15
40 74 18.69

10% fine
16%

20% fine
65%

40% fine
19%

Presenter
Presentation Notes
For the first analysis we studied 396 sections of 200 meters each.This represents approximately 40% of the total project which is 200 kmin the section analyzed , all segments have fineThe following table shows the classification of sections according to the specified range of finesthe percentage of project analyzed with a fine of 20% is 65%the percentage of project analyzed with a fine of 401% is 19%the percentage of project analyzed with a fine of 10% is 16%



• 55 sections of 200 m, sections with initial high
roughness values where a diamond grinding
technique was applied

• Approximately 11.0 km (5.5% of total project
length)

CASE STUDY
Analysis 2

Presenter
Presentation Notes
Also, the study included the analysis of the pavement sections with initial high roughness values where a diamond grinding technique was applied. For this case we studied 55 sections of 200 meters each.This represents approximately 5.5% of the total project which is 200 kmAs shown in the picture this was the machine that the contractor used for the diamond grinding technique.This was the finishing of concrete slabs after applying the diamond grinding technique, you can see a difference in level on the track rail up to 2 cm



10% fine
4%

20% fine
34%

40% fine
62%

CASE STUDY
Analysis 2

Fine (%) Sections of 200m Project section
(%)

5 0 0
10 2 3.6
20 19 34.5
40 34 61.8

Presenter
Presentation Notes
The following table shows the classification of sections according to the specified range of fines for this Analysisthe percentage of project analyzed with a fine of 40% is 62%the percentage of project analyzed with a fine of 20% is 34%the percentage of project analyzed with a fine of 10% is 4%



• In the analyzed sections of the project, it was
obtained high percentages of fines:
– 27.7% of the sections have a fine of 20% and

10.8% of 40%.

• No decrease were observed in the percentage
of fines in sections of the project with initial
high roughness values where a diamond
grinding technique was applied

CASE STUDY
Conclusions



• Is the IRI specification too strict to be applied 
in a rigid pavement compared to a flexible 
pavement?

• Is the IRI value a quality acceptance or a pay 
parameter?

FINAL COMMENTS



Thank You
Questions? 

Ana Elena Hidalgo-Arroyo
LanammeUCR, University of Costa Rica

anaelena.hidalgo@ucr.ac.cr

mailto:Anaelena.hidalgo@ucr.ac.cr
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