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CONCEPT PLANS

Excited to see this project 
happening. I will be able to safely 
switch to 100% bike commuting 
when the bikeway is complete. "
 -  Comment on  

Project Website

"
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Made By: A.D'AIUTO Checked by: JPS

Date: July-2021 Date: July-2021

STRUCTURE
LOCATION TYPE EXISTING OR

PROPOSED

PROPOSED BRIDGE
TYPE & COST (HIGH END

IF APPLICABLE) *

PROPOSED BRIDGE
TYPE & COST (LOW

END IF APPLICABLE) *
BRIDGE LENGTH (FT) CLEAR

WIDTH (FT) DECK TYPE STRUCTURE
DEPTH (FT)

VERTICAL
CLEARANCE (FT)

DESIGN
LOADING

LIGHTING
CONSIDERATIONS

RAILING
CONSIDERATIONS

MAINTENANCE
CONSIDERATIONS

STAKEHOLDER
CONSIDERATIONS

OTHER
CONSIDERATIONS

over I-40 (near NC 54
exit)

Bridge Proposed Tied Arch: $4,070,000 Prestressed Concrete Box
Beam: $1,540,000

200 16 Concrete

Tied Arch: 2ft-4ft
Prestressed
Concrete Box Beam:
4ft-5ft

18 H10 Decorative Bridge
Lighting

Ornamental Fence and
Railing

NBIS Biannual
Inspection Required.
Fracture Critical
Inspection may be
applicable for tied arch.

-no center bent improves
MOT
-constructabilty over
Interstate
-consider future widening
(similar to ATT)

under NC 751 Tunnel Proposed Bored Tunnel: $4,393,125 Precast Concrete Box
(Cut & Cover): $1,564,875

225 16 n/a n/a n/a HL-93 Tunnel lighting n/a n/a
-constructabilty (tunneling
vs. cut & cover)
-NFPA-502

under Fayetteville
Road

Tunnel Proposed Bored Tunnel: $3,725,000 Precast Concrete Box
(Cut & Cover): $1,363,650

190 16 n/a n/a n/a HL-93 Tunnel lighting n/a n/a
-constructabilty (tunneling
vs. cut & cover)
-NFPA-502

over CSX RR Bridge Proposed n/a Proprietary Steel Truss:
$1,046,500

120 16 Concrete 1.5ft-2.5ft 23 H10 n/a Fence and Railing NBIS Biannual
Inspection Required

Future CSX track,
Maintenance road per
CSX, Exceed clearance of
existing highway bridges

on NC 54 over
Triangle Expressway

Retrofit Existing n/a Retrofit: $176,461 451 16 Concrete n/a 17.17 H10 n/a 2 Bar Metal Rail (54"
Tall)

NBIS Biannual
Inspection Required

over I-540 Bridge Proposed Curved Steel Beam:
$3,445,000

Prestressed Concrete Box
Beam: $1,712,500

Box Beam: 300
Curved Steel Beam: 500

16 Concrete

Curved Steel Beam:
8ft-10ft Prestressed
Concrete Box Beam:
4ft-5ft

18 H10 Decorative Bridge
Lighting

Ornamental Fence and
Railing

NBIS Biannual
Inspection Required

over I-40 (near RDU
airport)

Bridge Proposed Tied Arch: $4,070,000 Prestressed Concrete Box
Beam: $1,540,000

200 16 Concrete

Tied Arch: 2ft-4ft
Prestressed
Concrete Box Beam:
4ft-5ft

18 H10 Decorative Bridge
Lighting

Ornamental Fence and
Railing

NBIS Biannual
Inspection Required.
Fracture Critical
Inspection Appliance

-FAA height restructions
during construction

-no center bent improves
MOT
-constructabilty over
Interstate
-consider future widening
(similar to ATT)

Notes:

* These cost estimates excludes right-of-way acquisition, utility construction and relocation, signage removal and relocation, and any new signage, mobilization, contruction traffic control, design and construction management costs.

CAMPO TRIANGLE BIKEWAY
STRUCTURES DECISION MATRIX
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FINISHED GRADE <TYP> 

EDGE OF TRAIL 
<TYP.) 
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SEE CIVIL DWGS. 
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DECK TYPE LIMITS 
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_j 
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_j 
w 

21'-6" 
C.I.P. 

STRUT 
ffYP> 

3'-6" 0 DRILLED 
PIER <TYP> 

32+00 
48'-0" 

PRECAST PANELS 

DECK PROP 

33+00 
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C.I.P. 

END CATENARY 
BEGIN CIRCULAR ARC 
ST A. 32+55. 75 
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EL. 330.40 
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<DEPTH UNKNOWN> EXISTING LANE CONFIGURATION 
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12' 36' 4' 12' 15' 15' 12' 4' 36' 

lhvED'I" • * • 1 1 • * T 'I" T t • 1 1 • SHLD FUTURE LANE CONFIGURATION 
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434 FAYETTEVILLE STREET 
SUITE 1500 
RALEIGH, NC 27601 
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NOTE: BRIDGE RAILING AND FENCE NOT 
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NOTES: 

1. FOR LIMITS OF GUARDRAIL, SEE DWG.NO.DT-7. 
2. FOR FINISHED GRADING, SEE DWG. NO.DET-10. 
3. FUTURE CONDITIONS SHOWN FOR INFORMATION ONLY. 
4. NIC = NOT-IN-CONTRACT 
5. FOR BENCHMARKS, SEE DWG.NO. TR-3. 
6. ATT = AMERICAN TOBACCO TRAIL. 
7. FOR VERTICAL PROFILE DEFINITION, SEE DWG. 

NO. S-10. 
8. FOR DECK HORIZONTAL GEOMETRY, SEE DWG. NO. S-11. 
9. THE CONTRACTOR SHALL VERIFY THE LOCATION AND 

DEPTH OF ALL EXISTING UTILITIES WITHIN THE 
PROJECT LIMITS PRIOR TO THE START OF 
C.ONSTRUCTION. 

10. THE CENTERLINE OF I -40 SHOWN ON THE PLANS IS 
APPROXIMATE AND FOR REFERENCE ONLY.NO BRIDGE 
LAYOUT WORK SHALL BE BASED OFF OF THE 
CENTERLINE OF I-40 SHOWN ON THE PLANS. 
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Appendix B 
Application of Crossing Treatments 
This section explains the relationship between existing conditions at proposed crossing locations and recommended treatments to 
implement with construction of the trail to make crossings safer and more comfortable for all trail users.  

Existing Conditions of Proposed Trail Crossing Locations 
Each of the crossing locations of the proposed Triangle Bikeway route were assessed in terms of the following design elements: 
number of lanes, speed limit, traffic control, crosswalks, medians, and pedestrian signals. These elements can increase or decrease 
risk associated with trail users crossing the roadway. Based on existing conditions, crossings are categorized into six existing 
crossing types. Recommended crossing treatments are provided for each existing crossing type. Crossing types and corresponding 
treatments may need adjustment as the proposed route is refined. 

The table below depicts the existing characteristics associated with each existing crossing type. Following the table, an overview of 
each type is provided including example locations along the proposed Triangle Bikeway route. Preliminary concept designs for select 
intersections are also provided in Chapter 4 of the study report. 

Existing Crossing Types 
Type Lane Count Speed Limit Traffic Control Crosswalk Type Median Type Pedestrian Signal 

A 1-2 25-45 MPH None Standard, High-
visibility, or None 

Yes or No No 

B 3-7 25-45 MPH None Standard, High-
visibility, or None 

Yes or No No 

C 2-4 25-45 MPH Traffic Signal or 
Stop Sign 

Standard, High-
visibility, or None 

Yes or No Yes or No 

D 5+ 25-45 MPH Traffic Signal or 
Stop Sign 

Standard, High-
visibility, or None 

Yes or No Yes or No 

E Any (Interstate, 
freeway, or 

expressway) 

>55 MPH None None No No 

F Any (commercial 
driveway) 

N/A None or Stop Sign N/A Yes or None No 

  
Type B 

Existing conditions at crossing locations within Type B are 
best summarized as mid-block crossings over roads with 
three or more lanes. An example of where this occurs on the 
proposed route is at Slater Rd west of S Miami Blvd and the 
railroad (shown below). 

Other locations include, but are not limited to: 
• Hopson Rd and Keystone Park Dr 
• Edward Mills Rd and Wade Ave 
• Edward Mills Rd and Richland Creek Trail 

Type A 

Existing conditions at crossings that fall under Type A are 
best summarized as mid-block crossings over one- and two-
lane roads or at uncontrolled highway ramps. An example of 
where this occurs on the proposed route is at NC-54 near 
Boulder Rd (shown below). 

Other locations include, but are not limited to: 
• Triangle Expressway and Park Center Loop 
• Barbee Rd at I-40 
• S Alston Ave at I-40 
• N Harrison and I-40 
• Trenton Rd and Trenton Park Ln 



 2 

 

 

  

Type D 

Existing conditions at locations that align with Type D are 
best summarized as intersection crossings over 5+ lanes. An 
example of where this occurs on the proposed route is at NC-
54 and Davis Dr (shown below). 

Other locations include, but are not limited to: 
• NC-55 and Park Forty Plaza 
• S Miami Blvd and Page Rd 
• Airport Blvd and Aerial Center Pwky 

Type C 

Existing conditions at crossings that fit within Type C are best 
summarized as intersection crossings over 2-4 lane roads. 
An example of where this occurs on the proposed route is at 
Park Dr and Park Center Loop (shown below). 

Other locations include, but are not limited to: 
• Slater Rd and Emperor Blvd 
• Blue Ridge Rd and Westchase Blvd  
• NC-54 and S Alston Ave 

Existing conditions at locations within Type F are best 
summarized as unsignalized commercial driveways. An 
example of where this occurs on the proposed route are 
commercial driveways along NC-54 east of NC-55 (shown 
below). 

Type F 

Other locations include, but are not limited to: 

• Commercial driveways along Hopson Rd 
• Commercial driveways along NC-54 
• Commercial driveways along Blue Ridge Rd 
 

Type E 

Existing conditions at locations that fall under Type E are best 
summarized as interstates, freeways, and expressways 
without any pedestrian infrastructure. An example of where 
this occurs on the proposed route is I-40 between Aviation 
Pkwy and Old Reedy Creek Rd (shown below). 

Other locations include, but are not limited to: 
• I-40 southwest of NC-54 
• NC-147 south of I-40 
• I-540 south of I-40 
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Proposed Treatments 
The following pages present recommended typical treatments by existing crossing type. Example images are included for several of 
the recommended treatments. Recommendations are not a comprehensive list of best practices. Rather, recommendations respond 
to existing conditions along the proposed route. Grade-separated crossings, which are recommended as standard treatments for 
interstate, freeway, and expressway crossings (Type E), may also be appropriate at certain other crossings. As images are collected 
from across the United States, details and specific design features will vary from proposed treatments for the Triangle Bikeway. 

 
Type A 

Summary: 1-2 lane mid-block or uncontrolled highway ramp 
Existing Characteristics Recommended Treatments 

• Lane Count: 1-2 • Crosswalk Type: Standard, 
High-visibility, or None • High-visibility crosswalk with advance stop bar/yield lines 

• Speed Limit: 25-45 MPH • Yes or No • Narrowed travel lanes and median/refuge, where possible 
• Traffic Control: None • Pedestrian Signal: No • Trail crossing warning sign 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Existing Crossing Type B 
Summary: 3+ lane mid-block  

Existing Characteristics Recommended Treatments 

• Lane Count: 3+ • Crosswalk Type: Standard, 
High-visibility, or None • High-visibility crosswalk  

• Speed Limit: 25-45 MPH • Median Type: Yes or No • Rectangular Rapid Flash Beacon (RRFB) or High-Intensity 
Activated Crosswalk (HAWK) 

• Traffic Control: None • Pedestrian Signal: No • Narrowed travel lanes and/or median/refuge, where possible 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type C 
Summary: 2-4 lane intersection with traffic control device 

Existing Characteristics Recommended Treatments 

• Lane Count: 2-4 • Crosswalk Type: Standard, 
High-visibility, or None • High-visibility crosswalk  

• Speed Limit: 25-45 MPH • Median Type: Yes or No • Pedestrian signal enhancements and vehicle turning 
restrictions (e.g., no right-on-red) 

• Traffic Control: Stop Light or 
Stop Sign • Pedestrian Signal: Yes or No 

• Median/refuge, where possible 
• Truck aprons and/or tighter corner radii 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

Image 1: High-Visibility Crosswalk 

 
Image 2: Trail Crossing Warning Sign 

Image 4: HAWK Crossing Image 3: High-Visibility Crosswalk with Median Image 5: RRFB 

Image 6: High-Visibility Crosswalk Image 7: Truck Apron 
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Type D 
Summary: 5+ lane intersection with traffic control device 

Existing Characteristics Recommended Treatments 

• Lane Count: 5+ • Crosswalk Type: Standard, 
High-visibility, or None • High-visibility crosswalk  

• Speed Limit: 25-45 MPH • Yes or No • Pedestrian signal enhancements and vehicle turning 
restrictions (e.g., no right-on-red) 

• Traffic Control: Stop Light or 
Stop Sign • Pedestrian Signal: Yes or No 

• Lighting 
• Median/refuge, where possible 
• Truck aprons, tighter corner radii, and/or removal of slip lanes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type E 
Summary: Interstate, freeway, and expressways 

Existing Characteristics Recommended Treatments 
• Lane Count: Any • Crosswalk Type: None • Pedestrian- and bicycle-only bridge  
• Speed Limit: >55 MPH • Median Type: No • Interstate overpass 

• Traffic Control: None • Pedestrian Signal: No 
• Pedestrian- and bicycle-only underpass 
• Pedestrian- and bicycle-only tunnel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type F 
Summary: Commercial driveway 

Existing Characteristics Recommended Treatments 
• Lane Count: Any • Crosswalk Type: N/A • High-visibility conflict markings  

• Speed Limit: N/A 
• Median Type: Yes or No • Raised driveway crossing or pedestrian refuge, where 

possible 
• Traffic Control: None or Stop 

Sign • Pedestrian Signal: No 
• Driveway consolidation and/or narrowing, where possible 
• Truck aprons and/or tighter corner radii 

 

Image 10: Pedestrian- and Bicycle-Only Bridge Image 11: Interstate Overpass Image 12: Pedestrian- and Bicycle-Only Underpass 

Image 9: Signal Enhancements Image 8: High-Visibility Crosswalk with Median and Signal Enhancements 

Image 13: High-Visibility Conflict Markings at Driveway

 
Image 14: Raised Driveway Crossing 
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