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NCDOT LIDAR Applications in Transportation
• Background
• Overview of  Applications
• LIDAR in Resilient Planning
• Hydraulic Modeling and Design
• Flood Warning Tools
• Research 

NCDOT Surveying - UAS Updates
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NCDOT 
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NCDOT FIMAN-T:  NCDOT’s Response Tool for Managing Flood 
Impacts to Transportation Assets



Overview of LIDAR Applications
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• Highway Design and Corridor Mapping:
• Design Improvement
• Elevation and cross-section
• Topographic Survey

• Hydraulics and Hydrology
• Digital Elevation Model
• Coastal Change
• Flood inundation mapping
• Flood Warning Tools

• Pavement
• Grade estimation 
• Cross-slope 
• Resurface assessment 
• Crack detection 

NCDOT LIDAR Applications

• Bridges:
• Structural health monitoring
• Geometry and clearance measurements
• Restoration

• Construction
• Earthwork quantity estimation
• As-built Modeling

• Geotechnical Engineering
• Rock mass characterization
• Rockfall characterization
• Landslide mapping
• Slope stability



LIDAR in Resilient Planning
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2018:  Hurricane Florence
FIMAN-T:  NCDOT’s Response Tool for Managing Flood 
Impacts to Transportation Assets



2024:  Hurricane Helene
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Partnership
Fall Floodplain Institute - NCAFMP



Statewide Road Elevation Model



Planning and Project Delivery Resilience 
Tools 

Landslide 
Risk

Coastal Road 
Flood Risk - 
SLR
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Flood Risk

Rail Flood 
Risk

Asset 
Management



LIDAR in Hydraulic Modeling and Design
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I-5870 – Raleigh Outer Beltline 







YANCEY-040 HYDRAULIC MODELING

• Tropical Storm Fred caused significant damage to 
Yancey-040 bridge at NC-197 in Yancey County.

• It is estimated that almost 6000 Cu.Yd. of soil 
material was carried downstream from the right 
bank.

• NCDOT proposed a bank stabilization design for 
the right bank.

• Proposed design section is analyzed and 
supported with two different hydraulic models, 
HEC-RAS 2D and SRH-2D.



2D Hydraulic Modeling – Terrain Development

• Post-Fred (Existing Terrain) was developed by 
combining different data sources:

• Lidar survey collected by ESP
• Survey collected by NCDOT
• QL1 Lidar collected by NCEM
• Yancey-040 standing bridge piers and 

abutment wall
• Hydro-correction to maintain 

connectivity on Haney Creek



• Proposed Terrain Development NCDOT bank 
stabilization design is incorporated in the existing 
terrain and verified.

2D Hydraulic Modeling – Terrain Development



Final Product – Monitor with LIDAR



Helene Recovery 2D Modeling 



Flood Warning Tools
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T-SAPP – Before the Storm
• T-SAPP: Transportation Surge Analysis Prediction Program

• Predictive tool based on ADCIRC modeling provided by UNC-RENCI Center capable or providing advance awareness of 
potential coastal roadway flood impacts for entire NC coast specific to individual storms

23August 30, 3:00pm



Predicted Coastal Surge Impacts
(T-SAPP)

Photo Taken 
Here.

August 31st, – 8:10pm August 30, 3:00pm



BridgeWatch 
Alert Data

Alert Source Total Alerts >=500-Year Alerts

QPE 5,963 2,397

NEXRAD 9,818 6,044

NCEM Gage 104 N/A

USGS 71 N/A

Alert Map at 7am EDT on 9/27/24
% of Structures Receiving NEXRAD 
Alerts at 5:30am EDT on 9/27/24



The Tools during Hurricane Helene-RIT and FIMAN



Hurricane Helene I-40 at French Broad River: Proactive Response
• IMAP Crew was dispatched to I-40 to monitor potential flooding at the French Broad River crossing. 

• IMAP and SHP observed water rising along road and initiated a control closure and rerouting prior to water 
impacting the travel lanes.

NCDOT knew I-40 would flood at Asheville 2 days before Helene | Raleigh News & Observer

https://www.newsobserver.com/news/state/north-carolina/article295690619.html


LIDAR Research
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A deep learning-based 3D modeling framework for the automated classification of 
hydraulic structures from LiDAR and sonar data. 



Thank you!

Matt Lauffer
mslauffer@ncdot.gov

919-621-0443

mailto:mslauffer@ncdot.gov

	NCDOT LIDAR Applications in Transportation� �
	Slide Number 2
	NCDOT 
	NCDOT
	Overview of LIDAR Applications
	NCDOT LIDAR Applications
	LIDAR in Resilient Planning
	2018:  Hurricane Florence
	�
	Slide Number 10
	Statewide Road Elevation Model
	Planning and Project Delivery Resilience Tools 
	LIDAR in Hydraulic Modeling and Design
	Slide Number 14
	Slide Number 15
	Slide Number 16
	YANCEY-040 HYDRAULIC MODELING
	2D Hydraulic Modeling – Terrain Development
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Flood Warning Tools
	T-SAPP – Before the Storm
	Predicted Coastal Surge Impacts�(T-SAPP)
	BridgeWatch Alert Data
	The Tools during Hurricane Helene-RIT and FIMAN
	Hurricane Helene I-40 at French Broad River: Proactive Response
	LIDAR Research
	Slide Number 29
	Slide Number 30
	Slide Number 31

