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Brief Background

. 2 Bannett Fleming
April 4 7 PennDOT and GF were
investigating a progressing
roadway displacement
Osubsidenced featur

,

April 6 " T identify retaining wall
movement on slope between the
roadway and community below
evacuate residents immediately

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

April 7 " 7 Major Landslide
Occurs;




Brief Background

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

A Directly impacting 2
Apartment Buildings and one

residential home

A A total of 34 residents were
displaced, 10 permanently.




What Now?

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

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

A PennDOT on -call drilling contractor also on
site to perform core borings at the direction of

GF and PennDOT Geotechnical Unit.

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



Preliminary Site Mapping - LIDAR

A GF developed a preliminary site plan using 2006 SO P A S D A Rttt
LIDAR imagery from PASDA: ’ |
httDS://WWW.Dana.DSU.Ed U/ Open GIS Data Access f ' Comn‘w;n‘:‘/éaltrof Pennsylv‘ania

A LIDAR - acronymof "1 i ght detect i oand a n (==
"l aser 1 maging, detection, and eceewos = b

= 3D laser scanning tool for high -resolution mapping. sooms imoery AE
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State of Pennsylvania: Current Counties include Adams, Crawford,
Cumberland, and Erie. Imagery Available for download in TIFF, SID.
JP2 formats as well as map services.

PA FISH & BOAT COMMISSION

PA Fish and Boat Commission data has updated it data with PASDA.
This data includes Class A Streams, Trout Stocked Streams. and
Class A Streams point data.

ion Interactive Maps

n Commission Mapping



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

Geotech resource maps

4.0 Approximate elevation of stratigraphic unit: (See Outcrop/Contacts

Map in Geotech Unit)

PA DCNR Bureau of Geological Survey
https://www.dcnr.pa.gov/Geology/
Allegheny County Landslide Portal

Stratigraphic units

Outcrop on the base/top of: Pittsburgh Coal
Project sk il Surface Elevation tratigrapty
Location Comg Elevation Difference Unit

Elevation f
Morgantown
Seg 230 Off 1000’ 870’ Roadway | -130’ Below Sandstone
1700 i
Massive
Birmingham
Seg 230 Off 1000’ 780" Toe 220" Below Sandstone an
1700 Shale
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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 " - Updated Mapping comparison:




Realtime Data Transfer
]

A TEXT MESSAGES:PHOTOGRAPHS E -MAILS
A Screenshot of survey

A Photos of core samples with A ;Ijeatn;g of h?”d V‘;”tte” Instrument transmitting
text descriptions of materials € " oring ogts (er borehole locations upon
for realtime decision making reda_\ 'Te 't”p]:J an completion prior to
based upon boring data and a Juts n;]e_n cl)d _ continued ground
termlnatlon criteria geotechnical design disturbance.
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the end of the box. Let us know
how much more you want. Will
keep going until we hear
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Geotechnical Design Model

April 10 th -12t : Stability Analysis

1

Remove all slide
Morgantown Sandst

material and replace
with durable rock

Exrerd
tench

neecedy
reoch L340

Schenley Redbeds EL 810

Flay when
Lo 1-_5;.\-.\\1 reocrests

":25:7‘\7

N
Assumed limit of slide material

' " “Wﬁ;. \\\\
Birmingham Shale EL 775 | a1ss s

i - | | R
Duqguesne Clay ancj,l;leestgﬂewEbeaeﬁﬂg through this interval as dimensioned

Grafton Sandstone EL 755




Final Plans
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UAV Construction Monitoring

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

A 1dentified Technologies of Bridgeville provided the UAV services.

A The drone was flown generally weekly and developed:
i 3D records of the project progress
I Quantities of excavation and fill vs. previous flights for progress payments
i As-built cross sections of final excavation and fill grades.

A Lesson 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




UAYV 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
]

A Contours of excavation progress @ 4/13/18



