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Urban Centers

It took us 5,000 years to get to this point; however,
it is expected that we will double our urban
infrastructure in the next 35 years through
construction. These new systems will last more
than 50 years.

 Currently, 49% of the world’ s population (81% in
the U.S.) live in urban areas.

 This figure is expected to increase to 75% by the
year 2050 as people look to urban centers for
employment opportunities.
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Urbanization is Turning Big Cities into Megacities
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B Limited space available to install utility services such
as sewage lines, water pipeline, electric cables, gas
pipelines, communication cables etc.



The world beneath our feet
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Aging Underground Infrastructure

Source: ECTP, 2005
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U.S. Alrports serve 2 million
passengers daily
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9.19% of bridges rated
structurally deficient

15,498 (17%) dams identified
as high-hazard potential
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Wastewater

Demand on treatment plants
il grow more than 23% by 2032

53% of schools need W T — Am—
improvements to
reach “good” condition

6 billion gallons of
treated water lost every day
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$90 billion transit maintenance backlog
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AMERICANS O THE U5 WATER CRSI xylem

Let's Solve Water

Growi ing populations, rapid urbanization and chronic underinvestment
are putting pressura on our nation's aging water infrastructure,
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RECOGNITION OF THE WATER CRISIS

Americans recognize that our nation’s water resources are increasingly
at risk and are concerned about the state of our infrastructure system
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Drinking Water

6 billion gallons of
treated water lost every day




Wastewater Treatment

Infastructure in the U.S.

16% of Population
Rely on 14,748
Treatment Plants

Co 1 Billion Gallons
S$271 Billion Water reclaimed

Needed for everyday
WWastewater

8 Million Tons Infastructure
Sludge created annually 4%

by Treatment Works Nation’s electricity

usage to treat
wastewater

-+
ASCE 2017 Wastewater
Infrastructure Rating

1. Wastewater Stats in the U.S. (2013, September 10). In Public Works. Retrieved March 19, 2017, from http://www.pwmag.com/water-sewer/wastewater-stats-in-the-us__o
2. "Wastewater.' Infrastructure Report Card, ASCE, 2017, www.infrastructurereportcard.org/cat-item/wastewater/. Accessed 19 Mar. 2017.
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How big is this issue?




What Is underground?
















Sewer Lines

= Offset pipes
= Deterioration
= Root intrusion

= Crowned or
cracked

= |eaking

= Capacity issues

= Rain infiltration/
inflow




Water Lines

= Encrusted

= Corroded

= | eaking

= Capacity issues
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“Your infrastructure needs work.”
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Open Heart Surgery Open Cut Constructio















Costs of Open Cut Pipe Replacement

Pavement saw-cutting
Excavation

Trucking spoil and
dump fees

Backfill and transport
Compaction
Concrete or asphalt
Traffic control




Angioplasty

Trenchless Technology



Why Trenchless?
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Many Arizona agencies are taking advantage
of the benefits of trenchless technology
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http://www.dot.state.az.us/index.html
http://www.dot.state.az.us/index.html
http://www.elpaso.com/default.asp
http://www.elpaso.com/default.asp

Horizontal Directional Drilling

— ut|I|ty condwts , X R Y& |

— pipelines | 3 | A4

— gravity sewers | I N | -
— force mains —

— horizontal remediation wells
— geotechnical investigations o



HDD Process

Pilot Bore——)
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HDD Process

Product Line\
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Speed Camera (Shea Blvd/124 St.)
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Pipe Replacement Process
(Static)

Lowering of next drill rod section \ |\

l|=-\-j




Pipe Replacement Process
(Static Cont.)

Insertion pit




City of Phoenix Sanitary Sewer
Replacement Program

« 35th Avenue and Peoria Avenue
« Approximately 7,400 LF replacement

Proposed 1,430.m {4,700 ft) Plpe Burst

', Proposed 760 m (2,500 ft} Pipe Burst
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Completed In 3 hrs vs 7 days










Auger Boring

L_engths of up to 150 m

eDiameters of 200mm to
1,500mm

*Applications:
erelatively short
crossings of pipes and
conduits
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USMH: 1386A
DSMH: 1386
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NN natural gas lines ™ -



Before and After Rehabilitation




Lining of Pipe

Reel & Equipment Truck

Support Truck

Segmental Sliplining



Mobile CIPP
System Hea
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Trenchless Technology
Magazine
February 2007

3,200 LF of 8”7 sewer
and 10 MH’ s
(completed in 90 days)




Conclusions

Urbanization of metropolitan areas has
resulted in a need for minimizing
surface damage

There is a need for repairing and
expanding our utility infrastructure

There are various prescriptions to
address these needs

Minimally-intrusive construction
practices should be employed




HOW WOULD
YOU PUT A
UTILITY
ACROSS?
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Contact Information

Samuel T. Ariaratnam, Ph.D., P.E., P.Eng., FASCE
Professor & Construction Engineering Chair

Arizona State University

Chair, ASCE Pipelines Division

Past Chairman, Int’l Society for Trenchless Technology
School of Sustainable Engineering & the Built
Environment

Ira A. Fulton Schools of Engineering

P.O. Box 873005

Tempe, Arizona USA 85287-3005

Tel (480) 965-7399

Email: ariarathnam@asu.edu

IraA. Ful_tun Echools of
ﬂl Engineering
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