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Subsurface Boring Investigations
.Q

* Prior to performing the subsurface boring
investigations, available information was reviewed
*2APT 000 A£O0T 1 DPOAOGEIT OO !'" 0% xI OE A
* Mining information

* An initial boring investigation was performed in 2012;
the final boring investigation was performed in 2014.

* Boring logs and profiles were developed.

Mine Maps Covering the Project Areg

-’

Maps obtained from MSHA irder of depth, startingat
the surface:

* Marcy

* General Clark

* Clark

* Bottom Clark

* Stark

* General Bottom Red Ash
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Background Mining Information

Sections AA, BB, and G&C
Coal Seams Below Airport
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Taxiway BExtension

Subsurfacelnvestigation Program

21 Boring

s Total ——_—

Glide Slope
Subsurfacelnvestigation Program

9 Borings Total —
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Borrow Area
Subsurfacelnvestigation Program

-’

Summary of Subsurface Investigations
* Boring Logs
* Profiles (Sections -b)
* Mine Information & Analyses

* Subsidence Potential

* Pillar Collapse

* Individual Room Roof Falls (Pothole Subsidence or Sinkhole)
* Settlement and Subsidence Estimates
Slope Stability
* 2:1 Slope
* 38-degree friction angle forRockfill Embankment

*
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Profile Review

\

* Voids/coal seams extrapolated/interpolated between
borings

* Longest intact piece of rock core

* Generally, longest piece was less than a foot when coring above a void, and
greater than a footwhen coringbelow a void

* Possible indication that subsidence has occurred/is occurring

Profile along Taxiway BBaseline

Section 1
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Profile along Taxiway Baseline

Section 2
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Profile along Taxiway Baseline

~ Section 3
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Profile alongGlide Slope
~Section 4
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Profile in Borrow Area
Section 5
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Mining Analyses

Subsidence Potential
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Mining Analyses

Pillar Collapse

* Calculations were based on the pillar dimensions
obtained from the mine maps.

* A factor of safety of 1.7 was considered against pillar
collapse.

* Based upon the results, estimating the subsidence
potential was considered to be a better assessment
of surface subsidence
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Mining Analyses

Individual Room Roof Falls

* ShallowcaprockAT 1 1 ADOA AT T OEAAOAA
OOET EET T A6 OOAOEAAT AA
* Assumed a wedge type mechanism to estimate the height

of propagation
* Assumed a bulking factor of 0.40

* For a Rectangular Prism Mechanism: H= t/B
* For a Ellipsoid Mechanism: H=1.5t/B
* Fora Wedge Mechanism: H=2t/B
* For a Cone Mechanism: H=3t/B
Where: H = Height of propagation
t = Seam thickness
B = Bulking factor

Mining Analyses
\
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Settlement & Subsidence Estimates

Settlement Monitoring Plate 1-3 \

* Compression Index
* Soil-Used SPDlowcounts
* Rockz Used:
* Recovery
* RQD
* Longest Intact Piece
* Subsidence due to mine
collapse
* Estimated settlements

compared with monitored
settlements.

Settlement & Subsidence Estimates
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Settlement & Subsidence Estimates

Glideslope Settlament Plate Estimates
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Settlement & Subsidence Estimates

\

Taxiway B Settlement Plate Estimates

1 2 B 4 s | 6
omateg | VOID/COLLAPSE

Settiement | Applicable m‘::: Comprassion |  void 50%
Plate Boring | > settiement” | space | VO
(inches) 1™ (inches) | (inches) | 5P™*
(inches)

2 B9 732 1.30 96 a8
3 B8 168 147 120 6.0
) 817 204 1ad 0.0 0.0
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Settlement & Subsidence Estimates

e

Taxiway B Settlement Plate Estimates (continued)
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Slope Stability
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Preparation of the Embankment Base

\

* Clearing and grubbing

* Irregular ground surface (mounds, depressions, etc.)
* Areas with uncontrolled fill material

* Several open fractures were visible on the rock ground surface

*

Shallow void areas

3/24/2016
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Google eartt

Project Flythrough

Preparation of the Embankment Base

" - -
- N
\..
== | ¥
' 1
- P
[0 - . . Nz~
e
§7
-]

3/24/2016

17



3/24/2016

Preparation of the Embankment Base

Taxiway B Extension —

Area 1

Preparation of the Embankment Base

Taxiway B Extension —

Area 4
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Preparation of the Embankment Base

Glide Slope p—

Area 5 Area 6
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Preparation of the Embankment Base

‘———-—--.....I->
Glide Slope —

Soft clay layer excavated up to existing embankment
* Did not want to undermine the existingockfill embankment

* Geotextile placed againsthe clay which remained under the existing
embankment

*

* Excavated mounds of uncontrolled fill

Mechanically excavatedaprockabove an apparent
partially collapsed mine opening

All overexcavated areas were backfilled with aggregate

*

*

and/orrockfili AOAOEAT © j T6 1 ET OO A

Preparation of the Embankment Base

3/24/2016
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Preparation of the Embankment Base

Taxiway B Extension .

* Excavated mounds of uncontrolledill and cleared
depressed areas of debris

* Remedy for vertical rock fractures in detention facility

* Caprockabove mine voids initially removed by mechanical
means, then probing and controlled blasting was
implemented

* All over-excavated areasvere backfilled withaggregate
and/orrockfil i AOAOEAIT @ndpd i EEDOQ

Preparation of the Embankment Base

Taxiway B Extension —
Detention Facility :
v

_.“
e . 8
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I s

3/24/2016

21



Preparation of the Embankment Base

Taxiway B Extension

Vertical
Fractures

CaprockCollapse

* During clearing and
grubbing phase of the
work, the caprock
above a mine void
collapsed unexpectedly
within the proposed
embankment footprint.

3/24/2016
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Preparation of the Embankment Base

Taxiway B Extension —

Preparation of the Embankment Base

Taxiway B Extension —

FIGURE 7 /&
o

However, due to the
magnitude of the mine voids,
probing was used to get an
idea of the extents of the
mine voids within the
embankment area.

3/24/2016
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Preparation of the Embankment Base

e

FIGURE 7 22
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Taxiway B Extension
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Based on the profiles
developed from the probing,

an area was designated for
controlled blasting.
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Rockfill Placementand Compaction

‘\

Therockfill embankment consisted of two types of well
graded material:

* BulkMaterialz T8 | AGET O AEI AT OET 1|
* Cap Materiag ®6 | A@EI Oi AEI Al OET 1

The bulk embankment was placed and compacted in
maximum 3foot loose lifts from the existing grade to
approximately 6 feet below finished grade. Cap material
was used above this point.

\

* Blastingand Blast Monitoring
* Settlement and SlopeMonitoring

3/24/2016
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Blasting and Blast Monitoring
.‘

Blast monitors were set to keep blast motion (in/sec)
and air pressure (dB) within required limits for the
following facilities:

* Airport Traffic Control Tower

* Terminal Radar Approach Control Facility

* Airport Runways

* Airport Terminal

* Pennsylvania Turnpikg Northeast Extension

Blast Monitor Locations
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Settlement & Slope Monitoring
\

1. Existing Grade Settlement Monitoring Pipes

2. Embankment Settlement MonitoringPlates &
Taxiway B Settlement MonitoringPlates

3. Slope Monitors (Creep Monitors)
4. Ground Surface Survey Monitoring Points (#8 rebar)

5. Existing Runway & Taxiwa§urvey Monitoring
Points (PK Nails)

Monitor Detalls

3/24/2016
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Review of Settlement & Slope

Monitoring Readings

* Contractor obtained readings twice a week.

* The estimated total settlement and subsidence were
compared with the readings recorded from the
monitoring devices.

* Prior to constructing the Pavement for the Taxiway B
extension, monitor readings should level off (not
increase over time), indicating most/all
settlement/subsidence has occurred.
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Conclusions/Lessons Learned

For Projects in Mined Areas

——_

1. Importance of site reconnaissance and review of available information
(however, site conditions may vary)

2. Borings to extend to underlying mines within the zone of stress

3. Boring Profiles

4. Settlement/subsidence analyses based on available information and
boring profile review

5. Continued settlement/subsidence monitoring during and after
embankment construction until readings stabilize

6. Planning and monitoring (vibration and air effects) of blasts

7. Vigilance of onsite personnel for ground movement

8. Cooperation and a complete understanding between the Contractor, the
Engineer, and the Owner

I’
WilkesBarre/Scranton International Airport
L.R. Kimball

Leeward Construction
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Questions?
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