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BACKGROUND

Pavement Roughness

 Akey functional performance indicator
affecting comfort, fuel efficiency, safety, and
maintenance costs.

 Lower initial IRI (post-construction) is o
generally associated with improved long- ZaBzExe At
term pavement performance and reduced [
maintenance needs.

e« Many transportation agencies have adopted
rideability specifications for new pavement
construction.




BACKGROUND

SC RI d eab I | I ty S p eC I fl C atl O n Supplemental Technical Specification for

Rideability for Asphalt Mixtures

« SCDOT implemented a rideability specification R T—D—
based on the International Roughness Index (IRl). | <=

*+ The specification establishes incentive and
disincentives to improve ride quality, tailored to e e RCE G s o b i b s
dlfferent prOJeCt types' 2. REFERENCED DOCUMENTS

2.1. SC-T-125, Measurement of Pavement Rideability using the Dynatest 5051 Mark Il Road

I I I S t O ry Surface Profiler with LMI 3D Gocator series wheel path lasers.

» September 2008 : Applied to new construction
and resurfacing projects Sprung

Mass: mg

Unsprung
M my

rideabllity research

e April 2016: Transition from point laser to line laser
technology

e July 2021: Addition of CMRB single lift provision

« September 2011: New Tables introduced following = $CSL
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South Carolina’s Rideability Specification SC-M-403

Table 1 — New Construction and ML E Table 3 — ML Overlay on Non- Table 3 — Reclamation
Overlay on Interstate and Limited Access . Limited Access Segments
Table 4 - OGFC l l
................. L Y St Z
Table 6 — Single Lift Overlay Reclamation Single Lift

(Resurfacing)

l

Overlay <= 150 psy

Same functional class but
different amount of material
available to improve profile




BACKGROUND

Motivation for Revising SC-M-403

A comprehensive statewide analysis of historical project-level rideability

performance has not been recently conducted, limiting data-driven updates
to the specification.

Current framework may not optimize cost—benefit or long-term pavement
performance incentives.

Field experience shows recurring CMRB chatter issues, potential gaps in
smoothness/ride quality evaluation.

Current ride specification does not capture localized roughness; a localized
roughness-based spec could better address this gap.

Specification complexity leads to interpretation and implementation
challenges.
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STUDY OBJECTIVES

« Literature Review - Rideabillity specifications, methodologies, and practices
from other states.

« Historical Rideability Data Analysis - SCDOT'’s historical rideabllity data to
assess the effectiveness of the current incentive and disincentive framework.

 Performance Based Ride Specification - Conduct performance-based
assessment of rideability provisions by linking initial pavement smoothness to
long-term performance and economic outcomes.

 Localized Roughness Specification Analysis

 Proposal of New Thresholds - Develop recommendations for refinement to
SCDOT’s existing rideability specification.
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Survey Questions (July 2024)

e Structure of ride quality
specifications

« Performance requirements and
acceptance criteria

 Incentive and disincentive
provisions

« Area of localized roughness (ALR)
requirements

« Measurement technologies ‘

e QOperational and implementation _
procedures

B Response received
No response

= No response but reviewed online
Surveying state




STATE OF PRACTICE

IRl Requirements

| H Incentive @ Full payment = Disincentive B Corrective work*

SC (OGFC Overlay)
SC (Micro-milling)
SC (Non-limited access)
SC (Limited Acces)
SD (Opt. 3)

SD (Opt. 2)

SD (Opt. 1)

MS (B)

MS (A)

X

MO (< 45 mph)

MO (> 45 mph)

AL

VA (Non-interstate)
VA (Interstate)

AK

IN (A)

KY (A)

KY (B)

Segment IRI (in/mi)

0 10 20 30 40 50 60 70 80 90 10011012013014

NC

MN (C)

MN (B)

MN (A)

IL

RI (< 35 mph)

RI (40 - 45 mph)
RI (50 mph)

RI (55-65 mph)
WY

ND

IA (Interstate)

IA (Non-Interstate)
OH (A)

NV (Open-graded)
TN (3)

TN (1)

FL
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Segment IRI (in/mi)

0 10 20 30 40 50 60 70 80 90 100110120130140
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Pay Incentive and Disincentives

Portion of Unit Bid Value Fixed Dollar Amount
140 $1,750
120 $1,250 | IL
Q MN (A)
£ 100 1= = ~ $750 MN (B)
4GC—)' \_‘ ’..,." § I\N/Ig ©)
= 80 - c $250 - ND
g o : e KY (A)
= 60 T S ($250) | ?‘: ----- KY (B)
© IN AK 8 b SD (1 Opt.)
c>5* 40 H VA (Interstate) VA (Non-Interstate) ($750) - W |eee-. SD (2 Opt.)
o} AL MO >45mph ({4 L SD (3 Opt.)
MO <45mph MS (_Category A) IA (Interstate - Full depth
20 MS (Category B) (Limited access) ($1,250) r (Interstate - Full depth)
------- SC (Non-limited access) == =«SC (OGFC Overlay) IA (Interstate - Overlay)
SC (Micromilling) IA (Non-interstate)
0 : : : : : : : ($1,750) : : : ' : : :
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200

Segment IRI (in/mi) Segment IRI (in/mi)




STATE OF PRACTICE

Implementation of Area of Localized Roughness (ALR) Provisions
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HISTORICAL RIDEABILITY DATA

Temporal IRl Analysis

* Analysis of IRI trends over the past 10 years

New Construction/ML on Interstate & Limited Access

Interquartile
Range (IQR)

ML on Non-Limited Access
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|<— Q3 +1.5*IQR

<+— Q3 (75™ percentile)
Mean
<+— Q2 (Median)

<

<«— Q1 (25" percentile)
+—(Q3-1.5*IQR

Reclamation ML

250
= 225
E 200
£
=175
L 2 o
w —
o125 | &£ O
g T g
o 0| > 2
< 75 o ®©
® 50| 5 O
£ o o
w 25 i =

0

No data available

250
225
200
175
150
125
100

75

50

25

.

No data available

250
225
200
175
150
125
100

75

50

25

-

No data available

2016 2017 2018 2019 2020 2021

*ML = Multiple lifts

Year

2022 2023 2024 2025

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Year

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Year
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<+—— Ouitliers
<+«— Q3 +1.5*IQR

Temporal IRI Analysis 03 75 percentie)
Interquartile <> 4 Mean
« Analysis of IRI trends over the past 10 years range (10%) “— Q2 (Median)
<«— Q1 (25™ percentile)
Reclamation SL OGFC |<— Q3-1.5*QR
250
§225
= 200
= 175 o 2 B
% 150 © LA @ 2 o o
o @ © © e 2 Q9o o
> 125 - s @© = = =2 2
o © © o © © T ©
G 100 sl Rl el ol e £ 8 : SEEE
3 | S : 1 S T |z S | g 8 8
g o)\ T 2 “r1= \g\é—éﬁ'ﬂé’éﬁﬁ S T T
< o © o o
w 25 prd prd Z Z
0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
*SL = Single lift
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<+—— Outliers
| +«—— Q3 +1.5*IQR

Temporal IRl Analysis — Qa (75" percentie)

Interquartile > 4
Range (IQR)

Mean
<+— Q2 (Median)

* Analysis of IRI trends over the past 10 years

<+—— Q1 (25" percentile)

Overlay <= 150 psy Resurfacing L—Q3 -154QR

/

j;

oo g - gk

¥

No data available

3
/
No data available

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Temporal IRl Analysis

* Analysis of IRI trends over the past 10 years

Average Final IRI (in/mi)

Project/Specification
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Avg.

New construction/ML 56.0
ML non-limited access 62.6
Reclamation ML 68.7
Reclamation SL 89.0
OGFC Overlays 45.4
Overlay <= 150 psy 81.4

Resurfacing 67.8




HISTORICAL RIDEABILITY DATA

Statistical Distributions
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« Distributions of IRI values for each project type and assessment of current thresholds
Specification: Table 1 Specification: Table 3
0.025 ] Segment IRI Price Percentage Segment IRI Price Percentage
(in/mi) Adjustment (%) (in/mi) Adjustment (%)
N\ Less than 39 107% 17.9 0.020 Less than 46 107% 18.6
o 39 -43 105% 10.2 46 - 54 105% 19.5
44 - 65 100% 43.1 0.015 55 - 90 100% 53.2
2 0015 66 — 70 95% 6.6 2 91 - 95 95% 25
g 71-75 90% 53 % 96 — 101 90% 2.1
2 o010 80% 3.4 Q 0010 102 - 106 85% 1.2
- 135 107 - 111 80% 0.7
0.005 0.005 Greater than 111 - 2.2
0.000 0.000
0 25 50 75 100 125 150 175 200 225 250 275 0 25 50 75 100 125 150 175 200 225 250 275 300

IRI (in/mi) IRI (in/mi)
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Statistical Distributions

« Distributions of IRI values for each project type and assessment of current thresholds

Specification: Reclamation ML (Table 3) Specification: Reclamation SL
Segment IRI Price Percentage L] Segment IRI Price Percentage
(in/mi) Adjustment (%) ,\ (in/mi) Adjustment (%)
. Less than 46 107% 8.4 01015
: Less than 59 107% 7.8
46 - 54 105% 151
59 -69 105% 12.4
0.015 55-90 100% 63.6
- - 69-115 100% 66.3
b= 91-95 95% 3.7 - 0.010
0 w - 116 - 127 95% 6.0
5 96 — 101 90% 3.2 o
A 0.010 a . Greater than 127 - 75
102 - 106 85% 1.8
L3 107 =111 80% 1.1 0.005
0.005 Greater than 111 - 3.1
0.000 0.000
0 25 50 75 100 125 150 175 200 225 250 275 300 0 50 100 150 200 250 300 350 400

IRI (in/mi) IRI (in/mi)
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Statistical Distributions

« Distributions of IRI values for each project type and assessment of current thresholds

Specification: Table 6 Specification: Table 6
250 ) 250 Price Percentage
= = Adjustment %

25 y=40.1+0.24 x, R“ =0.33 295 i (%)
107% 11.0

200 | ,' | e 8 105% 22,0

175 175 10 100% 58.4

150 150 95% 47
Repair 3.9

N
o
o

Final IRI (in/mi)
s B

Final IRI (in/mi)
X

75

~
(¢,

50 50
25 25
0 0
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450

Existing IRI (in/mi) Existing IRI (in/mi)




HISTORICAL RIDEABILITY DATA

Statistical Distributions

300
275
250
225

i)
AN
N O
o O

150
125

Final IRI (in/m

100
75
50
25

Distributions of IRI values for each project type and assessment of current thresholds

Specification: Overlay <= 150 psy

y=43.5+0.246 x, R? = 0.40

0

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450
Existing IRI (in/mi)

Specification: Overlay <= 150 psy
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Z

Price
Adjustment

Percentage
(%)

100%

95.9

80%

29

Repair

1.2

0
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 45(

Existing IRI (in/mi)



CONCLUSIONS

Conclusions

« Slight increase in IRI for some project types, while no consistent trend was observed for
others

 Major segments achieve full pay or qualify incentives
 Small percentage of segments fall into disincentive or corrective-action categories

=
o

Beyond Today’s Presentation

 Performance-based assessment linking
initial smoothness to long-term pavement
performance and economic outcomes
through roughness deterioration modeling.

Millions
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e Propose updated rideability specification
with new thresholds for each table.
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THANK YOU

KiIMD@SCDOT.GOV

SCCST

South Carolina Department of Transportation

JPRECIADOCASTILLO@ARA.COM

+ARA
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