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ABSTRACT

Presentation Overview
= |-95 in Philadelphia Rebuilt in 12 days using UL-FGA
= Primary Design Considerations: Underlying Utilities and Fast Construction

= UL-FGA Benefits: Low Density, Highly frictional, Permeable, Durable, Compatible with MSE, Quick
Delivery/Install, No weather delays
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m100% RECYCLED
container glass




Frost Resistant

Ultra-Lightweight

240 kg/m?3 (15.0 pcf)

Capillary Break

Good Insulator

Free-Draining
High Friction
Angle s#°

e ] Load-Bearing
Seismic Designs
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Clay, or Slate Aggregate 9



INFRASTRUCTURE

Retaining Walls &

Bridge Abutments Tunnels & Culverts Utilities

Embankments

COMMERCIAL AND RESIDENTIAL CONSTRUCTION

Foundation Walls
& Slabs

Greenroofs Plaza Decks



Sea Levels & Severe Weather
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Application Areas = Resiliency

UL-FGA BEMNEFITS

* Quick & easy to install

« Ultra-lightweight

* Frost proof

« Stability

* Excellent drainage properties

* Mot weather sensitive

STABILITY
Designs up to 45°
withiout additional

reinforcement

ULTRA-LIGHTWEIGHT
B0%s lighter than gravel.
Mo foundation required

LOAD CARRYING CAPACITY
Can be used for all load classes

RODENT RESISTANT

Resists burrowing
animals and insects

STORMWATER STORAGE
40% void space for addi-
tional stormwatser storage

and promotes infiltration




Surcharge and Buoyancy Calculations
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CONSUMER
GLASS WASTE

AERO AGGREGATES
Used in Sustainability
Construction Projects

A G G R E G A T E S AERO AGGREGATES PRODUCTION FACILITY

Refurbished Brownfield of Historic

SUSTAI NABILITY Baldwin Locomotive Works.

360°

LESS TRUCKS REQUIRED

AERO AGGREGATES
Made from 100% Recycled
Consumer Glass.

FOR DELIVERY

Ultra Lightweight Aero Aggregates
are 85% lighter than traditional
aggregates so you can deliver more
volume of product per truckload.
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Method Spec

Tracked Excavator or Dozer 625 - 1,025 psf
* 4 passes over the UL-FGA layer
* 24 inch maximum lift thickness :
Plate Compactor 110-220 lbs thickness
* 4 passes over the UL-FGA layer
e 12 inch maximum lift thickness

* Nonwoven Geotextile as separator
 Compaction typically 10-20% of a given lift




Scandinavian Installation Guides

-

k . Vegbygging

Swedish Geotechnical Institute Norwegian Roadway Authority Finland - National Roadway
(SGI) Handbook + Tracked equipment < 50 kPa (1044 psf) Guideline (InfraRYL 2006)
* Tracked equipment < 50 kPa (1044 psf) e Lift thickness max. 1 m (3.3 ft) * Tracked equipment 30 - 50 kPa (627 -
* Lift thickness max. 0.8 m (2.6 ft) « Lift thickness max. 0.6 m (2.0 ft) 1044 psf)
« Minimum of two (2) passes landscaping and retaining walls * Lift thickness max. 0.6 m (2.0 ft)

* Lift thickness max. 0.9 m (3.0 ft)

* Plate compactor weighing 100 to 200 kg » Vibroplate for landscaping and retaining lowest lift on soft subgrade

(220 to 440 Ibs) walls
e Lift thickness max. 0.5 m (1.6 ft)
*  Minimum of four (4) passes

* Minimum of two (2) passes

* Vibratory plate compactor weighing 50
to 200 kg (110 to 440 lbs)
* Lift thickness max. 0.4 m (1.3 ft)

* Minimum of two (2) passes
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Compaction Research with
Lafayette College
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Compaction Research with

Lafayette College
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State DOT Approvals

« FHWA Approval

/ L-m / - Federal Lands

- « AASHTO

e « NYNJ Port Authority
/// .- MBTA

) . SEPTA

 Port Authority of San
Francisco
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PHL - RON Apron
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Accelerated
Construction:

Delivered up to
3,200 cy/day

PHL - RON Apron




Structural Optimization

KTradisjonelle masser 2% " Glasopor skumglass 10-601%% 95

Glasopor, Norway



Route 7 Corridor Improvements
Fairfax, VA



Route 7 Corridor Improvements
Fairfax, VA
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Rehabilitation of 178th & 179th Street Ramps
GW Bridge

NYC,NY
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Normal Load Applied by Dead Weight

PET & HDPE Geogrids

Pullout Testing of Geogrids
and Straps for MSE

Images courtesy of SGI Lab, Atlanta, GA




Express Lanes
Charlotte, NC



I1-485 Express Lanes

Charlotte, NC



I1-485 Express Lanes

Charlotte, NC
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Ultra-lightweight Foamed Glass Aggregate

I-95 EMERGENCY REPAIR

Philadelphia, PA
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Area of 1-95

incident
i
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1-95 Emergency Repair

Philadelphia, PA




I-95 Carries Freight Through Northeast US

In 2021, trucks carried 21 million tons of freight worth $104 billion
through the Philadelphia region, largely over |-95. The top
categories:

Electronics $11.2B

10.5B

Motorized vehicles

Pharmaceuticals 91B

Machinery

=~
T
m

Mixed freight* [INRRE 665
Textiles & leather _ 6.1B
Plastic & rubber [N 555
Miscellaneous manufactured products _ 5.7B
Chemical products - 5.6B
Meat & seafood - 5.5B

Source: Bureau of Transportation Statistics
Note: Mixed freight includes office supplies, hardware, restaurant supplies,

etc.
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Post-collapse/ Pre-Demo
Philadelphia, PA



Y WIDE

OFING




Underground Utilities

86’ sewer line and 36" water line
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Solution for Rapid Repair
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Foamed Glass Aggregate Bﬂeﬂng

Philadelphia, PA



360 PSF TRAFFIC SURCHARGE

GRAVIX TRAFFIC BARRIER UNIT
(TYP, DESIGN BY OTHERS)

PENNDOT NO. 2A
COARSE AGGREGATE ——|
(TYP)

1107 110"
TRAVEL LANE TRAVEL LANE

(ROADWAY WIDTH 71-67)

|=— TEMPORARY ROADWAY MEDIAN BARRIER (DESIGN BY OTHERS)

110" 110" 110" 110"
TRAVEL LANE ™ TRAVEL LANE TRAVEL LANE TRAVELLANE |

—=— |-=—VARIES (MIN. 67) SET BACK

| 19NCH
T ROADWAY MATERIAL

8-INCH SUBBASE
v FILL

GEOGRID (TYP, SEE

NOTES 5 AND 6)

STEEL WWF
(TYP)

—— 200" (TYP, SEE NOTE 8) ———=={’

".__-.1'46"(TYP)-3_ B o

EXISTING GRADE

350" (SEENOTE 9) 2 is

WALL HEIGHT

MAX_ 22 5

(SEE NOTE 10}

"~ 35707 (SEE NOTE §)——

— 350" (SEE NOTE 9)-—

350" (SEE NOTE 9) = =

v Protects the
86” (2.2m)
dia. Sewer

Main

v Fast
Delivery and
Construction

v No Weather
Delays

v" Permeable/
Minimize
Stormwater
Issues

Temporary VISE Wall Typical Section




SUPPORT
STRUTS

20" OC (TYP)
(FIELD ADJUST
AS REQUIRED

0o
20" OC MAX_ T &\
(AS REQUIRED) SUPPORT
. STRUT (TYP)

4" x 4" -WA.D x W4.0
WELDED WIRE FORM

-q——————rﬁ"——————;J
ISOMETRIC VIEW A-A

BUTT THE END OF VERTICAL
BARS BETWEEM FACE PANELS

A —t g
. o \ SUPPORT STRUT LENGTH
: : (MEASURE INSIDE HOOK TO
INSIDE HOOK
s i i X )
| | | | \
_- |

——I CENTER \ q )
A - 0'-4" OVERLAP 220 4—‘ L,
(TYP)
. BLACK STEEL

a-g"
WIRE

PROFILE SUPPORT STRUT

1-95 Emergency Repair

Philadelphia, PA



First Lift - MISE Wall Construction
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1-95 Emergency Repair

Philadelphia, PA
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VISE Wall Construction




Compaction
Skid Steer




Geogrid Placement and Overlap




VISE Wall Construction




Prior to Subbase and Paving



Prior to Subbase and Paving



Precast Barrier Staging/ Placement
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I1-95 Emergency Repair In=-Service



~6 Days to Evaluate, Demo, ~3 Days to Build Wall ~3 Days for Paving

Design, Source Materials (24hr shifts) and Barrier
Bridge Coll i
ridge Collapse Demolish Bridge MSE Wall Construction Barrier I;Iac.ement and 1-95 Reopened
7:30am Sunday June 11t — June 16t June 16t — June 19 2vine June 22nd
June 11th une 117 - June June 19t — June 227 une

1-95 Re-opened on 12t day Post-Collapse






Reuse of FGA on PADOT CAP Project



Opinion We fixed 1-95 in 12

days. Here are our lessons for
U.S. infrastructure.

By Josh Shapiro
July 16, 2023 at 7:00 a.m. EDT

Source:

Washington Post 1) Empower strong leadership
2 ) Speed up the bureaucracy
3 Encourage creativity

4 ) Work together



he:100% RECYCLED
container glass

Ultra-Lightweight
Highly frictional

Free-draining/ high
porosity

Closed-cell/frost
resistant

30+ Year History in
Europe/ Established in
USA in 2017

High recycled content/
low carbon footprint

Compatible with MSE
Reinforcement

Easy/Quick Delivery +
Install

No weather delays




Contact:

Theresa Andrejack Loux, Ph.D., P.E., ENV SP
Aero Aggregates of North America, LLC

QUESTIONS? Phone: 610-447-8900

E-mail: tloux@aeroaggregates.com
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