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East Pittsburgh  Borough / Electric Avenue  

Å East Pittsburgh Borough adjacent to Electric Avenue  

Å 30,000 ADT  

Å Major Artery from eastern communities to Parkway East and 
City of Pittsburgh  

Project Location  



Brief Background  

Å April 4 th  ï PennDOT and GF were 
investigating a progressing 
roadway displacement 
ósubsidenceô feature. 

 
Å April 6 th  ï identify retaining wall 

movement on slope between the 
roadway and community below ï 
evacuate residents immediately  

 

Å April 6 th  -  Close Route 30 and 
prepare to excavate material 
above wall  

 
Å April 7 th  ï Major Landslide 

Occurs;  



Brief Background  

Å 35,000 CY of material 
displaced down a 90 FT high 
slope over a length of 300 
feet  

 
Å Directly impacting 2 

Apartment Buildings and one 

residential home .  

 
Å A total of 34 residents were 

displaced, 10 permanently.  



What Now?  

Å PennDOT requests that GF prepare plans to 
bid a remediation design within two weeks.  

 

Å PennDOT emergency on -call contractor on 
site carefully removing debris and slide 
material while design is being prepared.  
 

Å PennDOT on -call drilling contractor also on 
site to perform core borings at the direction of 
GF and PennDOT Geotechnical Unit.  

 

Å Various other activities occur concurrently to 
investigate slide conditions, utilities, rights -of -
way, resident needs, and set design concepts 
in motion.  

 



Preliminary Site Mapping -  LiDAR 

ÅGF developed a preliminary site plan using 2006 
LiDAR imagery from PASDA: 
https://www.pasda.psu.edu/  

ÅLiDAR -   acronym of "light detection and rangingñ and 
"laser imaging, detection, and rangingò   

= 3D laser scanning tool for high - resolution mapping.  

 

 

https://www.pasda.psu.edu/


LiDAR Cross Sections  

April 6 th  ïConceptual Option 1  

 

 

Potential slide surface 
along fill/claystone 
interface  

April 6 th  ïConceptual Option 2  

 

 



Site History  

Geotech resource maps  

Stratigraphic units  
Landslide susceptibility  

Geologic Contacts  

Allegheny County Landslide Portal  
http://landslide -portal -alcogis.opendata.arcgis.com /  

PA DCNR Bureau of Geological Survey  
https://www.dcnr.pa.gov/Geology/  



Current Site Mapping Obtained  

Within 3 days of the landslide, Gannett Fleming obtained an FAA approved flight plan and used 
an UAV (drone) to develop detailed mapping suitable for final design.  

 

 

 



New Cross Sections vs 2006 LiDAR  

April 11 th  -   Updated Mapping comparison:  

 

 

 

LiDAR Surface  

Landslide surface  



Realtime Data Transfer  

ÅTEXT MESSAGES;PHOTOGRAPHS E -MAILS  

 

 

 

Å Photos of core samples with 
text descriptions of materials 
for realtime  decision making 
based upon boring data and 
termination criteria  

Å Texting of hand written 
field boring logs  for 
realtime  input and 
adjustment of 
geotechnical design 
models  

Å Screenshot of survey 
instrument transmitting 
borehole locations upon 
completion prior to 
continued ground 
disturbance.  



Geotechnical Design Model  

April 10 th  -12 th  :   Stability Analysis  

 

 

 

Morgantown Sandstone EL 840  

Schenley  Redbeds  EL 810  

Birmingham Shale EL 775  

Duquesne Clay and Limestone EL 765  

Grafton Sandstone EL 755  

Remove all slide 
material and replace 
with durable rock  

Assumed limit of slide material  



Final Plans  



Contractor Realtime Excavation Data  

 

ÅReal time checking of bench elevations  

Digital Terrain Model  

Machine Grading 
Guidance System  



Geotechnical Field Adjustments  



UAV Construction Monitoring  

ÅUAV mapping was also performed at regular intervals under PennDOT 
directives in order to monitor construction progress during 24 hour / 7 days 
per week operations.  

 

Å Identified Technologies of Bridgeville provided the UAV services.  

 

ÅThe drone was flown generally weekly and developed:  

ï3D records of the project progress  

ïQuantities of excavation and fill vs. previous flights for progress payments  

ïAs-built cross sections of final excavation and fill grades.  

 

ÅLesson learned.  UAV Construction surveys used independent references; 
therefore, they were not completely compatible with UAV design survey or 
contractor machine files.  



UAV 3D Models  

3D photo from 4/13/18 
showing initial landslide 
removal operations  



UAV 3D Models  

3D photo from 05/09/18 
showing completion of bench 
excavation and beginning of 
rock embankment placement  



 UAV 3D Models  

3D photo from 06/01/18 
showing retaining wall 
construction and rock 
embankment placement.  



UAV 3D Models  

3D photo from 06/19/18 
showing substantially 
complete retaining wall 
construction and rock 
embankment.  



Contour Plans of UAV 3D Models  

ÅContours of excavation progress @ 4/13/18  


