


MDOT SHA Highway Network

Condition Data – State and HPMS metrics

Data Analytics – Optimization

• State Optimization

• Federal Optimization (MDOT TAMP)

Reports

• Optimization Reports

• MDOT SHA System Preservation Report

• HPMS Report



MDOT SHA maintains

- 17,210 lane miles (as of Jan 2019)
14,837 mainline LM (7629 LM is NHS)

• 63% flexible pavements (AC only)

• 36% composite pavements (AC over PCC)

• 1% rigid pavements (JPCP/JRCP/CRCP)

Geographical divisions 

– 23 Counties 

– 7 Districts 

– 3 Regions (Mountainous, Central, Coastal)
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Surface Type State PMS Federal Requirements

All Pavements International Roughness Index (IRI)
(average, in/mile)

IRI
(average, in/mile)

Asphalt Structural Cracking Density
(extent of cracking on wp) / total area

Cracking Percent –AC
(length of cracking on wp) / wp_area

Functional Cracking Density
(extent of cracking outside wp) / total area

Rut Depth
(average, inches)

Rut Depth
(average, inches)

Friction 
(speed adjusted skid number)

None

Jointed 

Concrete

Structural Cracking Density
(%cracked slabs)

Cracking Percent - JCP
(%cracked slabs)

Functional Cracking Density
(faulting)

Faulting
(right wp)

Continuously 

Reinforced 

Concrete

Structural Cracking Density 
(punchouts + long. cracking area)

Cracking Percent - CRCP
(punchouts + long. cracking + asphalt and 

concrete patches area)
Functional Cracking Density 
(asphalt and concrete patches area)
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OPTIMIZATION 

OVERVIEW



split: any change in ownership

split: any committed project

split: any PCC (concrete sections)

split: any long bridge (bridge >= 0.25 mile)

split: any pavement change

split: any significant change in cracking condition

section length: Min 0.5 miles, Max 6 miles 

Manual review follows dynamic segmentation.













• e.g. Min. Budget per Shop.

Analysis Priorities

• System Preservation Budget by District and Treatment type.

Investment/Budget 

Performance Models

• Feasibility – defines when a treatment can occur.

• Cost – defines total project cost for a treatment.

• Consequences – what happens after a treatment is placed.

Treatments

Committed projects / Planned projects











Condition Metric Model Specification

IRI Exponential

Cracking Percent/Crack Density Sigmoidal/S-shape

Friction Linear

Rutting Linear

Faulting Linear
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Treatment ADT IRI SCD FCD FN RUT

A. Crack/ Joint Seal CRACK SEAL <=170 <5 <=10 >40

B. Asphalt 

Rejuvenator

FOG SEAL <=25000 <=100 <5 <=10 >40

REJUVENATOR <=25000 <=100 <5 <=10 >40

C. Aggregate Seals

CAPE SEAL <=25000 <=170 <5 <=1

CHIP SEAL <=4000 <=100 <5 <0.5

MICRO SURFACING <=100 <5 <=10 <=1

SAND SEAL <=25000 <=100 <5 <=10

D. Asphalt Overlay

MILL-ULTRATHIN BONDED WEARING 

COURSE <5 <=1

ULTRATHIN BONDED WEARING COURSE <=170 <5 <=10 <0.5

MILL-OVERLAY <=1.5IN GRADE INCREASE <25

MILL-OVERLAY >1.5IN GRADE INCREASE

OVERLAY <=1.5IN ASPHALT <=170 <5 <0.5

OVERLAY >1.5IN ASPHALT <=170

E. PCC Overlay
BONDED PCC OVERLAY >=25

UNBONDED PCC OVERLAY <25 >=0.5

F. Spot Repair ASPHALT PATCH ONLY <25

G. Surface 

Texturizing

DIAMOND GRINDING <5 >=0.5

SURFACE ABRASION <=170 <5 <=40 <0.5

H. Major Rehab

COLD-IN-PLACE RECYCLING-OVERLAY >=25

BREAK-CRACK-SEAT-OVERLAY >=25 >10

RUBBILIZATION-OVERLAY >=25 >10

I. Reconstruction
RECONSTRUCTION >=25

FULL-DEPTH RECLAMATION-OVERLAY >=25



Interstates and Urban OPA Fwys/Expwys –

use Gap graded mix







Treatment Unit Cost ($/LM)

Asphalt Patch Only $40,000

Crack Seal $7,000

Overlay <=1.5in Asphalt $152,000

Surface Abrasion $21,000

Micro Surfacing $54,000

Mill-Overlay <=1.5in Grade Increase - Gap $300,000

Mill-Overlay <=1.5in Grade Increase $230,000

Chip Seal $35,000

Mill-Ultrathin Bonded Wearing Course $160,000



Treatment Consequence

Crack Seal/Fill

Micro surfacing

Improves functional cracking condition; No structural benefit

Fills minor wheel ruts.  Also improves friction.

Chip Seal Low cost, improves friction, slows cracking; Cracked windshields

HMA Overlay Moderately improves all measures, unless pavement is failed; 

More expensive than preventive maintenance.

https://www.roads.maryland.gov/Index.aspx?PageId=12

MDOT SHA Pavement and Geotechnical Design Guide:

Section 2.09 Supplemental Treatment Information

https://www.roads.maryland.gov/Index.aspx?PageId=12




𝐹𝐶 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑎𝑓𝑡𝑒𝑟 = 0.7 𝐹𝐶 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑏𝑒𝑓𝑜𝑟𝑒
𝑆𝐶 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑎𝑓𝑡𝑒𝑟 = 𝑁𝑜 𝐶ℎ𝑎𝑛𝑔𝑒

𝑆𝐶 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑎𝑓𝑡𝑒𝑟 = 0.6

𝐹𝐶 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑎𝑓𝑡𝑒𝑟 = 2.0

𝑅𝑢𝑡𝑡𝑖𝑛𝑔𝑎𝑓𝑡𝑒𝑟 = 𝑁𝑜 𝐶ℎ𝑎𝑛𝑔𝑒

𝑅𝑢𝑡𝑡𝑖𝑛𝑔𝑎𝑓𝑡𝑒𝑟 = 0.2842 𝑅𝑢𝑡𝑡𝑖𝑛𝑔𝑏𝑒𝑓𝑜𝑟𝑒

𝐴𝑔𝑒𝑎𝑓𝑡𝑒𝑟 = 0

𝐴𝑔𝑒𝑎𝑓𝑡𝑒𝑟 = 1 + 𝐴𝑔𝑒𝑏𝑒𝑓𝑜𝑟𝑒
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Compare average 
treatment unit cost 
(UC) with historical 

UC data and 
contractor bid data.

Suggested treatment 
lane miles should be 

contract worthy.

Predicted treatment 
life extension should 

be within the range of 
expected values.
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