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Roadway/Bridge Design/Construction
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New Highway Infrastructure Projects

• Economy driver
– “Expected to create 2.5 million 

jobs over the next couple of 
years” 

• Cost intensive 
– “Investment worth Rs. 914,000 

crores in Roads & bridges”

• Fast pace
– 30 km/day
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New Highway Infrastructure Projects

• Habitat destruction/disturbance
– Land acquisitions

• Congestion
– Induced demand

• Pollution
– Air and water 

• Climate change
– Vehicular emissions
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Highway Maintenance Anyone?
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Maintenance Mindset

• Maintenance is mostly reactive in nature, and 
often inadequate

– “If it is not broken, don’t mend it”

– For most rural roads in India, annual costs of routine 
maintenance is less than 4% of the construction cost 
of the road

– Only 30% of maintenance requirements are met for 
PMGSY road network 
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Timely Vs. Untimely Maintenance
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Road Construction vs. Maintenance 
Cost
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Traffic Growth Vs. Highway 
Maintenance
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Asset Management

“Transportation Asset Management is 
a strategic and systematic process 

of operating, maintaining, 
upgrading, and expanding physical 
assets effectively throughout their 
lifecycle. It focuses on business and 
engineering practices for resource 
allocation and utilization, with the 
objective of better decision-making 
based upon quality information and 

well-defined objectives”
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Highway Maintenance Management

• DeLeuw & Roy Jorgensen model of 1960s in 
United States of America (USA)
– State departments of transportation (DOT) have 

implemented and improved upon this model

• United Kingdom (UK)
– County Councils including Hertfordshire, 

Hampshire, etc. 

• International Organization for Standards (ISO)
– Specifications – ISO 55000, 55001, 55002
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Highway Maintenance Management

• India
– National Highways Road Asset Management 

System (RAMS)
• Initiated by NHAI is 2014

• Automated inventory and condition data along NHs

– Indian Bridge Management System (IBMS)
• Launched by MoRTH in 2016 

• Detailing structural condition of bridges
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Highway Asset Management
Define Customer Needs

Measure Current Performance Level

Set Level-of-Service Objectives

Determine Level of Work Effort for 
Various Levels of Service

Define Work Priorities and 
Deploy Resources

Determine Level-of-Service 
Objectives and Budget

Measure Outcomes

Evaluate Performance Against 
Established Objectives

Planning

Budgeting

Scheduling & 
Execution

Monitoring & 
Evaluation



Highway Preservation - Citizen Input

Condition 5. No contiguous drop-off, which is in excess of 2 
inches, along the roadway. Vehicles and travelers experience 
no discomfort while pulling onto and off the shoulder.

Condition 4. Contiguous drop-off in excess of 2 inches 
stretching for only about 500 feet along the roadway. 
Travelers may experience a moderate bump when they leave 
the paved surface 

Condition 3. Contiguous drop-off in 
excess of 2 inches stretching for less 
than 1/4-mile along the roadway. 
Noticeable bump when pulling onto 
the shoulder

Condition 2. Contiguous drop-off in excess of 2 inches 
stretching for about 1/3-mile along the roadway. Vehicle may 
be damaged when pulling onto the shoulder 

Condition 1. Contiguous drop-off in excess of 2 inches 
stretching for more than ½-mile along the roadway. Driver 
might lose control of the vehicle



Typology

Asset Class

Asset Elements

Deficiency Criteria

Level of Service (LOS)

LOS Indicator

LOS Measure
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Highway Preservation – Asset Class

Pavement
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Structures Drainage 

Traffic Control Devices Roadside Vegetation 



Highway Preservation – Asset Class & 
Elements

Asset Class
• Pavement

• Drainage

• Traffic control 
devices

Asset Elements
• Fatigue cracking; 

faulting; rutting; surface 
roughness

• Side/cross drains; 
ditches; drop 
inlets/catch basin

• Striping; guardrails; 
delineators; signs
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Asset Elements and LOS Measure
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LOS Measure Example

Service Level Indicator: Condition
Drainage elements: Blockage/damaged

Deficiency Criteria: Deficiency extent
 Drainage elements: >30% blocked

Level of Service Measure:
 Drainage elements: % blocked

19



Data Collection – Example
Asset Group: Asphalt Pavement
Asset Element: Rutting
Definition:
Ruts are defined as vertical deformations in the pavement surface along the wheel tracks that can 
hold ¾ inch or more of water. In severe cases, pavement uplift may occur along the sides of the rut, 
but in most instances, only a depression is noticeable. Rutting can cause water accumulation, 
which poses a hazardous condition.

Measurement Unit:
Inventory: Asphalt lane-miles.
Condition: Linear feet of rutting per asphalt lane-mile.
Inspection Procedure:

The average linear feet of rutting per asphalt lane-mile will be obtained from PMS data from the 
MDOT Research Division, for each District and road class. 

Should PMS data not be available, the data will be collected at the sample sites in the field. For 
each sample on asphalt-surfaced pavements, inspect the surface area for rutting. Measure and 
record the total length of rutting in all lanes that will cause water accumulation, using a straightedge 
and ¾ inch shim to determine the depth and the measuring wheel to determine the length. 
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Current LOS
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A B C D F
Potholes B
Rutting B-
Stripping B+
Alligator Cracking B
Block Cracking C
Linear Cracking C-
Edge Raveling A+
Shoving B
Sweeping F
Spalling / Potholes F
Faulting B-
Joint Sealing B-
Crack Sealing B+
Punchouts B+
Pumping A
Sweeping A+
Potholes D
Edge Raveliing D-
Dropoff B-
High Shoulder B+

Concrete

Paved
Shoulder

Unpaved
Shoulder

Asset

Asphalt



LOS – Current and Desired
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Maintenance 
Element

LOS
Measure

LOS Classes
Current

LOS Measure
Current 

LOS
Desired

LOS
A B C D F

Asphalt Cracking Linear ft. of unfilled 
cracks per lane mile 0-250 250.01-

500 500.01-1000 1000.01-
2500 >2500 900.0 C- B

Concrete Spalling Number of spalls per 
lane mile 0 0.01-2 2.01-5 5.01-10 >10 12.0 F B

Shoulder Drop off Linear feet per 
shoulder mile 0 0.01-500 500.01-1000 1000.01-

2500 >2500 800.0 B- B

Paved Ditches % of ditch length 
defective 0 0.01-5 5.01-10 10.01-15 >15 5.5 C+ B

Litter Control
Number of fist-size 

objects per shoulder  
mile

0-50 50.01-
100 100.01-300 300.01-500 >500 320.0 D+ B

Guardrail % of guardrail length 
defective 0-1 1.01-3 3.01-5 5.01-10 >10 2.4 B- B

Bridge Pier/Caps % deficient 0-5 5.01-10 10.01-15 15.01-20 >20 9.5 B- B



Performance-based Budget
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Risk Management

• Risks of delayed or deferred maintenance
– Identify

– Evaluate

– Manage
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Risk = Likelihood x Consequence



Thank you for your attention!
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