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Overview:

A Better Way to Determine 

Passing Sight Distance

www.washingtoncountyor.gov/lut  |  Department of Land Use & Transportation www.cityofvancouver.us/departments/public-works  |  Public Works Department



2008 Housing Crash – ARRA Money

• Funding for “shovel ready projects”

• First time Traffic Engineer assigned to Overlay projects

• Best time to modify striping is when the road is painted black

• Colleague got a call complaining about roadway striping
• 50 mph roadway

• Hilly

• They were right!

• Survey is too expensive and staff unavailable, so alternative used for analysis 
was the 2-car method



Two-Car Method

Driver & Recorder Driver 

Reset DMI to 0 in both vehicles and then Recorder notes where visibility lost

Problems with this method:
• Staff and equipment intensive
• Hard to do with vehicles passing the trailing car and making visibility difficult
• Hard to keep the spacing correct



Findings for Common Striping Errors

Once the two-car method was done, we had to correct it for other 
issues such as

1. WA State Law states that passing shall not occur within 100 feet of 
an intersection.

2. When a stop sign or signal is along the corridor, vehicles shouldn’t 
be passing if the driver is within the stopping sight distance of the 
sign/signal.

3. Passing zones were too short to allow for drivers to complete the 
passing maneuver.



Isn’t There a Better Way???

• LiDAR data can provide point clouds with lat, long, elevation. This can 
be post-processed by the vendor to provide breaklines and contours.

• Civil 3D can analyze point cloud data to provide latitude, longitude, 
elevation data along a centerline, along with providing stationing.

• Could I make a program or spreadsheet to take all of these into 
account?



Civil 3D Output

Profile Elevation Differences Report (csv format)



Spreadsheet Inputs



Spreadsheet Output (after 15-20 min)



Lesson’s Learned

• The spreadsheet does a great job in identifying decision locations for 
QA/QC checks.

• You need to get Lidar data when you get aerial photography; get it 
post-processed into contours and breaklines.
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BACKGROUND:

POINT CLOUD DATA
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What is Point Cloud Data?

• 3D model made of individual points
• Each point has an X, Y, and Z coordinate

• Can be derived from Light Detection and 
Ranging (LiDAR)
• Point coordinates calculated by laser (light) 

detection and referenced to base unit

• Historically expensive to collect and process, 
but becoming more affordable and accessible



Data Available to Us

• “truck-mounted” LiDAR data from 
Washington County
• Pros: higher point density

• Cons: points not classified; “noise” 
from adjacent vehicles

• “aerial” LiDAR data from Metro
• Pros: points classified; “bare earth” 

model available

• Cons: lower point density; “noise” 
from vegetation and canopies



Data Available to Us

• Decided to use “aerial” LiDAR data from Metro
• “bare earth” model provides more consistent roadway surface data 

• Data is available to most Metro jurisdictions (process can be replicated)

• Accuracy within 6-inches
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PROCESS:

POINT CLOUD TO SPREADSHEET

www.washingtoncountyor.gov/lut  |  Department of Land Use & Transportation www.cityofvancouver.us/departments/public-works  |  Public Works Department



Sample Corridor

• Segment of NW West Union Rd chosen as sample corridor
• Variety of horizontal and vertical curvature

• Confident in existing striping’s accuracy (can compare results)



Raw Data to Civil 3D

Raw LiDAR data 
(typ .las file)

Import to 
AutoCAD ReCAP

Clean point 
cloud in ReCAP

Import to 
AutoCAD Civil3D

Convert to 
Civil3D surface

1 2 3
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Civil 3D to Spreadsheet

Create alignment 
from surface

Create point group 
from alignment

Export XYZ data Input into 
spreadsheet tool

6
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8 9



Evaluating Results

• This method calculated passing zones that matched or were slightly 
more conservative than existing conditions.
• This method calculated no-pass zones further from the ends of horizontal 

curves than existing conditions.

• This method calculated passing zones for vertical curves within 25-ft of 
existing striping.



Key Takeaways and Future Work

• This method accurately calculates passing sight-distance considering 
horizontal and vertical roadway curvature.
• This method is less resource intensive than observational methods (e.g., two-car 

methods) and conducting a full survey.
• Applications of this method include producing centerline striping plans for overlays or 

to double check existing striping when responding to public inquiries.

• Future iterations of this process could use classified point cloud data to 
include vertical obstructions.

• Professionals should advocate for LiDAR data in their respective 
jurisdictions.
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