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Introduction 
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• Bicycling and walking are integral components of 

transportation network 
• Build effective livable communities 

• Reduce auto usage, congestion and associated environmental consequences 

• Enhance the quality of life and general public health 

• Cost of constructing independent bicycle and pedestrian 

facility play a major role in 
• Prioritization 

• Decision-making 

• Improve the accuracy of programmed project funds 

• Allocation of funds 



Objectives 

4 

• To collect cost data pertaining to an adequate number of 

bicycle and pedestrian facility types 

• To review NCDOT’s highway cost estimation tool’s 

methodology for approximating right-of-way costs and 

determining its applicability and use for independent 

bicycle and pedestrian projects 

• To determine preliminary engineering, design, and 

environmental review costs tied to bicycle and 

pedestrian projects 

• To determine contingency costs applied to bicycle and 

pedestrian projects 



Objectives (Cont.) 
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• To account for inflation factors, regional locational 

factors, and mobilization costs when developing cost 

estimates 

• To provide preliminary, planning-level cost estimates that 

will be automatically computed (or cross-referenced) with 

planning-level user-entered inputs in an Excel-based 

spreadsheet format 

• To ensure that cost estimation methodologies are 

available for use with the statewide project prioritization 

process by focusing on the most common types of 

facilities 

 



(a) Shared Lane Markings  (b) On-street Bicycle Lane - Parking 

(c) Green Bicycle Lane  (d) On-street Bicycle Lane 

Selected Facility Types 
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• Sidewalk 

• Bicycle lane 

• Shared use path 

• Mid-block crosswalk 

• Paved shoulder 

• Pedestrian intersection 

treatments 

• Bicycle/pedestrian bridge 

• Shared lane markings 



Sampling Strategy 



 

(a) Pedestrian Sidewalk  (b) Median Island with Crosswalk 

(c) Trail    (d) Bicycle & Pedestrian Bridge 

Sampling Strategy (Cont.) 

The total number of federally 

funded or similar size 

independent bicycle and 

pedestrian projects in the 

state of North Carolina 

from year 2006 was 

expected to be around 500. 

The final adjusted sample 

size (N) obtained by 

substituting this value from 

equations (1) and (2) is 81. 



Data Collection 

Sampling approaches 

• General survey 

• Projects list from NCDOT 

• Communication with NCDOT Divisions 

• Websites of neighboring state agencies 

• Interview selected consultants 



Summary of Sample Size 
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Facility Type 

Summary of Data Sample Size 

Construction 

Cost 

PE, Design 

and Env. 

Review 

Cost 

Construction 

Engineering 

& Inspection 

Cost 

Right-

of-way 

Cost 

NCDOT 

Oversight 

Cost 

Sidewalk 50 24 27 33 7 

Bicycle Lane 5 3 0 2 1 

Shared Use 

Path 
23 10 4 2 4 

Pedestrian 

Bridge 
1 1 1 1 1 

Trail 4 2 3 1 1 

Sidewalk 

Extension 
5 0 0 0 0 

Total 88 40 35 39 14 



Cost Categories 
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• Preliminary engineering, design and 

environmental review cost 

• Includes permits cost 

• Right-of-way costs 

• Land may be donated 

• Capital or construction cost 

• Includes equipment and mobilization costs 



Cost Categories (Cont.) 
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• Construction engineering and inspection cost 

• Material testing as well as inspection costs 

• Associated fees or permits 

• Contingency cost (usually included in 

construction cost) 

• To account for uncertainty 

• Estimated based on past project experience; typically 

computed as a % of the overall construction cost 

• NCDOT oversight costs 

• Usually $5000 or 5% of the total cost of the project 



Inflation Factor 
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• Computed by comparing the consumer price index 

(CPI) with Florida DOT’s Present Day Cost (PDC) 

multiplier 

• PDC computed inflation rate is 3.5% 

• Average growth rate for the past 22 years 

 



Summary of Aggregated Construction Cost Elements 
Cost Elements Description 

Asphalt Paving This is the process of installing pavement. Paving of asphalt includes installation base, intermediate and surface concrete course. 

Clearing and Grubbing 
This consists of clearing, removal and disposal of debris and vegetation in the project area limits. Clearing involves cutting of trees, shrubs, vines, trash and 

other debris from the site. Grubbing is removing roots, weeds and logs following the clearing process. 

Concrete Barrier 
A concrete barrier acts as a safety structure by controlling the direction of a colliding vehicle. It also reduces risk on pedestrian and bicyclists from errant 

vehicles. 

Crosswalk 
A crosswalk is a designated path for pedestrians to cross roadway and at intersections. It typically includes stripes, which are white vertical or oblique 

stripes. 

Curb and Gutter 
Curb and gutter is typically used in urban environments to reduce the overall “footprint” of the roadway, and quite often accompanies sidewalk and bicycle 

lanes. 

Drainage 
A comprehensive drainage plan is essential to drain the roadways and prevent them from deterioration. The size, type, location and construction criteria 

are decided based on hydraulic calculations and environmental considerations. 

Erosion Control Erosion control involves covering bare ground with seeds, mat, and mulch to prevent movement of sediments, during and even after road construction. 

Fencing It is a barrier used for security/safety purposes or to prevent access to or from adjacent property. 

Guardrail 
A guardrail is a safety rail or barrier installed to prevent vehicles proceeding past into dangerous area.  The guardrail face redirects vehicle back onto road 

absorbing energy generated from impact. 

Handrail Handrails support and protect pedestrians from accidents like vertical drop-offs to provide stability. They are less restrictive than guardrails. 

Median Island 
Medians provide safety features by separating traffic movements. They may be raised, flushed or depressed relative to the travel way. Raised medians and 

islands provide space for pedestrian signals and features installation. 

Mobilization Mobilization consists of preparatory work and operations necessary for the movement of personnel, equipment, supplies, and incidentals to the project site. 

Pavement Marking Pavement markings are used to separate traffic, provide direction, guidance and alert about the upcoming events and hazards. 

Pavement Widening  Pavement widening concerns the widening of the existing roadway for provision of a bicycle lane. 

Retaining Wall 
Retaining walls are structures built to retain any material (usually earth) and prevent it from sliding or eroding away and can significantly reduce the right-of-

way required by a project. 

Sidewalk Concrete A path provided for pedestrians along the roadway usually separated from the vehicular traffic by a curb. 

Signalization Signalization is the process of installing signals at a study location. 

Signing Signing provides directional, warning, regulatory and spatial information. 

Stop-bars A stop bar is a 12-24" wide solid white line, extending across the lanes in both directions for motor vehicles to stop at signs or signals. 

Traffic Control This covers all temporary work and items used to protect workers, motorists and pedestrians during the construction of a facility. 

Utilities 
Utilities include the demolition, construction and relocation of public and private facilities used to deliver goods and/or services to customers. Examples 

include the following: water, sewer, gas, electricity and telecom. 

Curb / Wheelchair Ramp These ramps provide access for the wheelchair users and are common at bicycle and pedestrian facilities and exist in pairs. 



Construction Cost Elements by Facility Type 
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Facility Type Construction Cost Elements 

 Sidewalk 

Clearing and Grubbing, Crosswalk, Curb and Gutter, Drainage (Per Ft), Earthwork (grading) (CY/Ft), Erosion 

Control (AC/Ft), Pavement Marking, Sidewalk Concrete, Signalization (EA), Signing, Traffic Control, Utilities 

and Wheelchair Ramp 

Bicycle Lane 

Clearing and Grubbing, Crosswalk, Curb and Gutter, Drainage (Per Ft), Earthwork (grading) (CY/Ft), Erosion 

Control (AC/Ft), Pavement Marking, Signalization (EA), Signing, Traffic Control, Utilities, Pavement Widening 

and Wheelchair Ramp 

Shared Use Path 

Clearing and Grubbing, Concrete Barrier, Crosswalk, Crosswalk Stripes, Curb and Gutter, Drainage (Per Ft), 

Earthwork (grading) (CY/Ft), Erosion Control (AC/Ft), Pavement Marking, Asphalt Surface for Greenway, 

Signalization (EA), Signing, Traffic Control, Utilities, and Wheelchair Ramp 

Mid-block 

Crosswalk 

Crosswalk, Pavement Marking, Signalization (EA), Signing, Median Island, Traffic Control and Wheelchair 

Ramp 

Paved Shoulder 
Clearing and Grubbing, Earthwork (grading) (CY/Ft), Erosion Control (AC/Ft), Pavement Marking, Signing, 

Traffic Control, Utilities and Pavement Widening 

Pedestrian 

Intersection 

Treatments 

Crosswalks, Pavement Marking, Signalization (EA), Median Island and Wheelchair Ramp 

Bicycle / Pedestrian 

Bridge 

Clearing and Grubbing, Concrete Barrier, Curb and Gutter, Drainage (Per Ft), Earthwork (grading) (CY/Ft), 

Erosion Control (AC/Ft), Pavement Marking, Sidewalk Concrete, Signalization (EA), Signing, Traffic Control, 

Utilities, Reinforced Steel (Bridge), Bar Metal Rail, Concrete Barrier Rail, Chain Link Fence and Wheelchair 

Ramp 

Shared Lane 

Markings 
Pavement Marking, Signing, Traffic Control, Utilities and Pavement Widening  



Cost of Various Elements 
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Items Units 
Minimum 

Cost 

Percentile 

(10) 

Percentile 

(25) 

Percentile 

(50) 

Average 

Cost 

Percentile 

(75) 

Percentile 

(90) 

Maximum 

Cost 

Clearing and 

Grubbing 
(AC/Ft) $0.21 $0.61 $1.02 $2.05 $5.28 $3.63 $9.11 $48.86 

Crosswalk (EA) $2,290.10 $2,432.24 $2,645.46 $3,000.81 $3,000.81 $3,356.17 $3,569.38 $3,711.52 

Crosswalk Stripes (Per Ft) $4.30 $4.95 $5.48 $5.74 $6.21 $6.60 $7.83 $9.25 

Curb and Gutter (Per Ft) $7.63 $14.96 $17.77 $21.14 $23.43 $28.84 $34.42 $45.80 

Drainage (Per Ft) (Per Ft) $0.001 $0.01 $0.08 $0.47 $0.88 $1.07 $2.46 $4.51 

Earthwork 

(grading) (CY/Ft) 
(CY/Ft) $1.05 $3.81 $8.98 $16.34 $17.89 $23.25 $35.98 $44.06 

Erosion Control 

(AC/Ft) 
(AC/Ft) $0.12 $0.72 $1.44 $3.51 $6.33 $4.91 $8.23 $87.39 

Pavement 

Marking 
(LF/Ft) $0.12 $0.27 $0.44 $1.21 $7.53 $4.82 $7.26 $100.42 

Sidewalk 

Concrete 
(SqYd) $14.76 $27.79 $29.74 $35.65 $36.94 $40.72 $47.51 $84.87 

Signal Heads (EA) $950.15 $1,069.03 $1,536.57 $1,852.40 $1,947.92 $2,170.96 $3,058.00 $3,175.17 

Pedestrian Signal 

Heads 
(EA) $646.92 $883.59 $1,130.70 $2,528.30 $2,108.99 $2,806.60 $3,077.08 $4,004.16 

Signing (Per Ft) $0.12 $0.14 $0.23 $0.49 $1.95 $1.50 $4.61 $19.38 

Traffic Control (Per Ft) $0.00 $0.61 $1.02 $2.07 $2.85 $3.63 $6.62 $10.57 

Utilities (Per Ft) $0.14 $0.31 $0.47 $1.14 $1.39 $2.17 $2.54 $3.87 

Pavement 

Widening 
(SqYd) $24.84 $33.31 $46.01 $67.18 $67.18 $88.35 $101.06 $109.53 

Wheelchair Ramp (EA) $127.23 $264.00 $636.14 $974.69 $992.44 $1,183.39 $1,428.52 $2,375.37 



Minimum, Average and Maximum Construction Costs 
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Construction 

Costs 

Facility Type 

 Sidewalk   

(0.25-mile) 

Bicycle 

Lane (0.25-

mile)  

Shared Use 

Path (0.25-

mile) 

Mid-block 

Xwalk (1) 

Paved 

Shoulder 

(0.25-mile) 

Ped. 

Intersection 

Treatments 

(1) 

Bicycle / 

Ped. 

Bridge 

(100 ft) 

Shared 

Lane 

Markings 

(0.25-mile) 

Minimum 

Cost 
$25,760 $33,153 $12,393 $3,340 $20,532 $14,343 $122,992 $7,781 

Percentile 

(10) 
$50,320 $54,366 $25,380 $3,542 $29,324 $16,133 $124,934 $11,528 

Percentile 

(25) 
$65,571 $77,505 $32,236 $3,809 $41,226 $20,081 $126,062 $16,355 

Percentile 

(50) 
$89,364 $112,490 $46,152 $4,323 $64,468 $24,546 $128,121 $26,185 

Average Cost  $82,918 $105,099 $70,264 $4,940 $84,092 $25,923 $130,120 $37,829 

Percentile 

(75) 
$121,661 $156,596 $72,398 $5,132 $93,438 $28,563 $130,972 $41,919 

Percentile 

(90) 
$164,125 $203,395 $108,479 $5,966 $126,145 $32,629 $135,146 $57,410 

Maximum 

Cost 
$534,578 $552,659 $437,238 $14,167 $438,737 $56,897 $162,890 $209,319 



Summary 
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• Details pertaining to construction cost for 88 projects 

were gathered through various data sampling 

approaches 

• Projects are geographically distributed across the state 

of North Carolina 

• Cost estimates well represent the entire state 

• Higher data sample yields accurate cost estimates of 

bicycle and pedestrian facilities 

• Recommended to collect and add more data to the 

database; Preferably, 30 data samples for each facility 

type 



Summary (Cont.) 
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Preliminary engineering, design and 

environmental review cost 

• Vary based on the type of project, location 

and site conditions 

• Minimum of 10% of the overall construction 

cost; maximum of 20% of the overall 

construction cost 

Environmental review cost 

• Vary based on the type of environmental 

study 

• For example, the costs for flood study could 

range from $10,000 to $40,000 



Summary (Cont.) 
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Right-of-way costs (NCDOT’s highway cost estimator tool) 

• 40-50% of the total construction cost for highway projects in 

urban areas 

• 20-25% of the total construction cost for highway projects in rural 

areas 

Construction engineering and inspection cost 

• Range from 10% to 15% of the overall construction cost 

Contingency costs 

• ~30% of the overall construction cost 



About the Tool & Cost Estimates 
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• All the costs obtained from the tool 

are estimated as the present value 

based on the current year entered 

• Cost estimator tool developed allows 

to add data to the existing database 

• Minimum, average and maximum cost 

as well as the percentile costs of 

various categories and elements in 

each tool is automatically updated 

 


