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National Park Service

Level I documentation:
Measured and interpretive drawings
Large-format photographs
Written historical reports 











Can create detailed 3D 
images.
This image is an 
assembly of millions of 
3D measurement points 
which provide an exact 
digital reproduction of 
existing conditions.



A laser beam is emitted from a rotating mirror 
out towards the area being scanned. The laser 
beam is then reflected back to the scanner by 
objects in its path. The distance to the objects 
defining an area is calculated as well as their 
relative vertical and horizontal angles (Faro 
2011). 



To examine the technical feasibility of 
using laser scanning technologies for 
obtaining as-built records for historic, 
covered timber bridges and demonstrate 
its potential.



6 bridges selected in Minnesota, Wisconsin and 
Madison County, Iowa
Faro 3D Scanner used by Sightline LLC and Faro
Use software to connect the scans creating a 3D 
point cloud image
Import the scans into AutoCAD® and create 2D 
and 3D drawings using kubitUSA software
Create a 1/100th replica of the Zumbrota, 
Minnesota Bridge using rapid prototyping 
technology.





































Step Time Duration
Setup and place
targets

2 person-hours

Conduct multiple 
scans (up to 20)

8 person-hours

Link scans 8 person-hours
Produce images 30-60 person-hours











3D laser scanning is an effective and accurate 
technique for documenting as-built conditions of 
historic covered bridges. 
Comparisons between digital scan data dimension and 
actual dimension showed that the scanner used in this 
study met the manufacturer reported accuracy of 5 
mm at a distance of 75 meters.
Post-processing of the scan data requires experience to 
cost-effectively create as-built documentation. 
A 3D scanner can be used to create a range of outputs 
such as point cloud scans, parametric images, and 2D 
and 3D AutoCAD® drawings.



This study is conducted under a joint agreement between the Federal Highway Administration –
Turner Fairbank Highway Research Center, and the Forest Service – Forest Products Laboratory.

Federal Highway Administration Program Manager – Sheila Rimal Duwadi, P.E.

Forest Products Laboratory Program Manager – Michael A. Ritter, P.E.

This study is part of the Research, Technology and Education portion of the National Historic 
Covered Bridge Preservation (NHCBP) Program administered by the Federal Highway 

Administration.  The NHCBP program includes preservation, rehabilitation and restoration of 
covered bridges that are listed or are eligible for listing on the National Register of Historic Places; 

research for better means of restoring, and protecting these bridges; development of educational aids; 
and technology transfer to disseminate information on covered bridges in order to preserve the 

Nation’s cultural heritage.
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