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Biography

Sanja Zlatanic, P.E., graduated from the School of Civil Engineering at the
University of Belgrade, in former Yugoslavia, in 1988, at the top of her class. Her
academic standing led to a job offer prior to graduation at one of the country’s
most prominent engineering firms, Energoprojekt, which went on to endure the
tests of the country’s political challenges and economic hardships during the 90’s and still thrives today.

Sanja began her career at Energoprojekt working on international projects and continued in this domain
following a move to the United States with her husband, in 1991, shortly before the start of the civil war in
Yugoslavia. Within a few short years the bloody regional conflict led to the complete dismantling of the country
and the creation of new states. With her parents trapped in the region until the end of the war, Zlatanic raised
her two sons in New York, and pursued her carrier with great resolve. Her enthusiasm for engineering,
especially complex underground structures, overlapped with her appreciation of being a part of the ‘American
dream’, where personal growth is achieved through hard work, persistence, continuous self-improvement, as
well as love, empathy and the care of others.

In New York, Sanja joined a well-known tunneling company where she exercised all the ‘tools of the trade’ in
terms of tunnel design, construction and a sophisticated approach to risk-based decision making; she shared
these experiences with many prominent national and international experts engaged on the largest tunnel
projects in the United States, primarily for transportation.

Over the past 30 years, Sanja has been responsible for managing all phases of major multi-billion-dollar
projects, including extensive multi-disciplinary joint venture staff, from feasibility and conceptual engineering
through final design and construction. Her superb results in project management and multi-disciplinary
coordination and integration of complex underground structures and tunnels has been witnessed and
appreciated by clients and major transit agencies nationally and internationally. Her ability to bring forward
state-of-the-art innovative solutions through collaboration with top industry experts had brought value to many
mega-transit programs.

As an active member of various tunneling and underground societies, she is well recognized in the profession
and has published numerous articles, chaired conference sessions and made numerous presentations on the
design of construction of tunnels and underground facilities at national and international tunneling conferences.
She received a Technical Excellence Award and had been recognized as a Fellow, for extraordinary carrier-
long accomplishments, practicing technical excellence and championing innovative approaches to solving
underground engineering issues, especially in relation to minimizing the impacts of tunneling beneath densely
populated urban environments, communities and businesses. She is an elected Board Member and Secretary
General of ACUUS (Associated Research Centers for Urban Underground Space), an international, non-



governmental organization dedicated to partnerships among experts who research, plan, design, construct and
decide upon the best use of urban underground space.

Since 2016, Sanja has been Chair of HNTB’s National Tunnel Practice and has led and mentored dozens of
tunnel consultants bringing value to multi-billion-dollar tunnel projects, including the independent design
verification of the Istanbul Strait Road Crossing Tunnel project, in Turkey, overseeing design and construction
issues for the SR-99 Alaskan Way Tunnel project, in Seattle, WA, and developing a novel large-diameter
single bore tunnel option for transit in the United States, among others. Her projects have won many industry
awards.

Sanja firmly believes in the important role women perform in the tunnel industry; the teams who benefit from
diverse patrticipation, especially when solving challenges and exploring innovation, are generally more
productive. A few decades ago, when Sanja first chose her career, there were just a handful of female
professionals in this realm; today, many young women are interested in the field of tunneling and underground
engineering and they generally find the industry supportive and rewarding. Having never met a woman who
expressed a regret about being in tunneling industry, Sanja trusts it is a ‘happy’ career choice as well.

Tunneling and underground projects are among the riskiest engineering practice areas. Sanja trusts solid
engineering judgement and practical solutions that always have safety as a primary concern. Throughout the
years, she has learned the only way to successfully conquer great challenges is to rely on team contribution as
well as having the courage to pursue one’s own vision and convictions. Often it is not easy; however, in
practicing the perseverance, respect and camaraderie that is typical of the tunneling industry, it is possible.
Courage is also a big component — one should speak their mind, especially when it comes to ideas or solutions
that can move a project forward. The tunneling and mining industry is a very warm and gratifying environment
and a very conducive atmosphere for women engineers to thrive. This originates from a long-developed
culture of caring — the lives of miners are often in the hands of their teammates. This culture has transferred
into the consulting industry as well and a feeling of camaraderie and mutual respect is ever present.
“Occasionally, early in my career, | would find myself needing to work harder to ‘break the ice’ in terms of
obtaining a team'’s trust or having to prove a point — in retrospect, | am very grateful for those instances, as
they made me a fast learner, gave me courage to think ‘outside the box’ and propelled me to develop and put
forward innovative solutions,” Sanja notes.
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Sanja brings over 30 vyears of national and
international  experience in engineering and
design management of multi-billion dollar
tunnel and  underground projects. primarily for
transportation and infrastructure. She has been
responsible  for managing all phases of
major multi-billion-dollar projects, including extensive

multi-disciplinary  joint  venture  staff, from
feasibility and conceptual engineering through
final design and  construction. Sanja
achieved outstanding results in  multi-
disciplinary coordination and project
integration in domain of complex

underground structures and tunnels and has been
highly appreciated by clients and major transit
agencies nationally and internationally. Her ability to
bring forward state of the art innovative solutions
through collaboration with top industry experts
had brought value to many mega-transit
programs. As an active member of various tunneling
and underground societies, she is well recognized in
the profession and has published numerous articles,
chaired conference sessions, and made presentations
on the design of construction of tunnels and
underground facilities at national and international
tunneling conferences. She has received Technical
Excellence Award and had been recognized as Fellow,
for extraordinary accomplishments practicing
technical excellence and introducing innovative
approaches to solving complex tunneling issues,
especially related to minimizing impacts of tunneling
to densely populated urban environments,
communities and businesses. She is elected Board
Member and Secretary General of ACUUS (Associated
Research Centers for Urban Underground Space), an
international, non-governmental organization
dedicated to partnerships among experts who
research, plan, design, construct and decide upon the
best use of urban underground space. Her project
experience, among others, includes:
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Sound Transit -The West Seattle and Ballard Link Extensions (WSBLE)
Project - Technical advisor to ST for tunnels and complex underground
structures through Alternatives Development Phase to establish and refine
specific route, station locations and types, and tunnel alignment and types
during planning and advanced conceptual stage of environmental
assessment considering public and third-party inputs leading to the Sound
Transit Board identifying the project Preferred Alternative. The
assessments include twin bore as well as varying large-diameter
single bore tunnel configurations evaluated for their operational,
passenger circulation and experience, maintenance and safety
features, including fire life safety and compliance to NFPA 130 guidelines
as well as constructibility and risk aspects.

The WSBLE Project would provide fast, reliable light rail connections
to dense residential and job centers throughout the region and add a
new downtown Seattle light rail tunnel to provide efficient operating
capacity for the entire regional system. The Ballard extension would
operate 7.1 miles from downtown Seattle to Ballard's Market Street area
and include a new 3.3-mile rail-only tunnel from the International
District/Chinatown to South Lake Union and Seattle Center/Uptown. The
extension would serve three elevated stations in Ballard, Interbay and
near Smith Cove, and six underground stations at Seattle Center,
South Lake Union, Denny, Westlake, midtown and International
District/Chinatown areas.

Advisory Expert Services Start - End Date: 2018 - ongoing
Construction Completion Date: ongoing
Cost: $11.7B

VTA (Santa Clara Valley Transportation Authority) - Single Bore Tunnel
Technical Study and Program Management - Technical lead for Single
Bore Tunnel Technical Study, and Engineering Manager for technical
criteria and documents development as part of PM team, featuring
large diameter tunnel housing 5.1 miles double track tunnel alignment and
three underground stations. Excited about the potential of this innovative
scheme to minimize construction impacts to residences, businesses
and public within dense urban area of the City of San Jose, Sanja has
being diligently working with a team of national and international
experts to assess feasibility of the concept for application on this BART
extension program to Santa Clara Valley. Representing a first-time
application of single bore tunnel in the United States, Sanja is
determined to lead and provide an objective assessment of benefits and
challenges of this innovative scheme to the owner, capitalizing on
the fact that tunnel boring machine technology advances had gained
momentum and built large portfolio of the successful project histories
internationally for this technology to be applied in the United States. This
would bring significant overall benefits to the public agencies in
terms of minimizing impacts of underground construction within
dense urban environments, controlling construction and environmental
risks, and improving certainties to construction schedules and
capital costs for complex mega transit projects.

Design Services Start - End Date: 2016 - ongoing
Construction Completion Date: ongoing

Cost: $8.3B

Republic of Turkey Ministry of Transport, Istanbul Strait Road Crossing
(Eurasia) Tunnel, Istanbul, Turkey

Project Manager and Independent Design Verifier for category 3 structures,
systems and facilities for this $1.35B Istanbul Strait Road Tube Crossing
project of 14.5 km in length that includes 5.4 km of road tunnels and 3.4km
Bosporus Strait Crossing double-deck bored highway tunnel 13.2m (43.3 ft)
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in diameter (sixth largest tunnel in the world), and 2km Asian and European
side tunnel approaches (roadways, toll plazas, ventilation and system
buildings and facilities). The tunnel accommodates a 2-over-2 lane road for
passenger vehicles and minibuses including the stopping lane. The tunnel
passes through various geological formations including limestone and
sandstone and soft channel alluvial deposits consisting of sand and silt. The
tunnel is subject to 11 bars of water pressure and located in a high seismic
zone in a close proximity to Marmaray fault.

Design Services Start - End Date: 2012 - 2016
Construction Completion Date: 2016

Cost: 1.1B Euro

Washington State DOT - Alaskan Way Viaduct Replacement:

Member of expert review panel and technical oversight lead for $3.1 Billion
design build project of 2.1 miles bored tunnel that replaces the Alaskan Way
Viaduct along the central Seattle waterfront. The world second largest 58-
ft diameter tunnel will be bored beneath city streets; tunnel, staging and
settlement mitigation measures design are critical for a successful project
execution. Washington State Department of Transportation, Alaskan Way
Tunnel, Seattle, WA

Sanja lead technical oversight for tunnel liner, interior structures and
settlement mitigation measures design. The 58-foot-diameter double-deck
tunnel will replace the existing deteriorated viaduct along the central
Seattle waterfront to be built beneath city streets and under 156 buildings,
numerous utilities and other infrastructures in downtown Seattle. The
project also includes control buildings, fire and life safety, ventilation
buildings, and mechanical and electrical components.

Design Services Start - End Date: 2011 - 2018
Construction Completion Date: Feb 2019

Cost: $3.1B

SEPTA (Southeastern Pennsylvania Transportation Authority) and

PennDOT - Broad Street Line Extension Feasibility Study for FTA new

starts program - Leader for SEPTA feasibility and constructability study of
extending the Broad Street Subway Line into the Philadelphia Naval Yard
including assessment of major underground risks, construction methods to
be implemented, schedule and capital costs.

Design Services Start - End Date: 2015 - 2016
Construction Completion Date: ongoing

Cost: $1.2B

AMTRAK - Baltimore and Potomac (B&P) Tunnel in Baltimore, Maryland -
Peer reviewer, HNTB Program Management team, for preliminary
engineering studies and environmental analyses of the B&P Tunnel to
improve rail service, reliability and address a longstanding bottleneck along
Amtrak's busy Northeast Corridor (NEC). The studies are advanced by

The Federal Railroad Administration (FRA), Maryland Department of
Transportation (MDOT) and Amtrak to develop and evaluate various
alternatives based on the need to improve capacity and travel time through
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the corridor, and in consideration of reliability and safety for commuter,
freight, and intercity rail service on the NEC

Design Services Start - End Date: 2014 - ongoing
Construction Completion Date: ongoing
Cost: $4.5B

San Francisco MTA - T Third LRT/Central Subway Phase 3 - Leader for
SFMTA feasibility and constructability study to optimize existing Muni LRT
transit service, assess potential for future rail transit expansion to serve
northern San Francisco neighborhoods, including North Beach and
Fishermen's Wharf, and analyze constructability issues related to the study
alignments and feasibility of potential transit alternatives. The
constructability assessment is to be used by SFMTA as an input to a
broader analysis of varying expansion concepts to the existing Muni
transportation corridor, primarily to the north and north-east of San
Francisco, CA.

Design Services Start - End Date: 2014 - 2015
Construction Completion Date: N/A

Cost: $1.15B

New York City Transit - Structural Assessment of Three Underwater
Tunnels and Rehabilitation, New York, NY

Technical expert for the structural assessment and rehabilitation of three
subway tunnels under the East River in New York which were flooded
during Super storm Sandy in October 2012. The tunnels are: Greenpoint,
Rutgers, and Cranberry connecting Manhattan, Queens and Brooklyn. The
tunnels range in length with the longest approximately 7000 ft long. The
tunnels are constructed of cast iron liner with unreinforced cast in pace
concrete liner. The intent of the study is to identify visible and potentially
latent defects and prepare repair measures. The investigation consisted of
using state of the art three-channel scanner providing high resolution
photogrammetric, laser and infrared single-pass survey.

Design Services Start - End Date: 2013 - ongoing
Construction Completion Date: on going

Cost: S300M

LA Metro - Crenshaw/LAX LRT Line, Los Angeles, CA

Technical expert/senior technical reviewer for design of underground
segment of this $2B design build program for HNTB as a lead designer and
engineer of record for DB team. Underground structures/tunnels technical
lead during the DB project pursuit leading into a best value DB proposal
(best technical and most economical DB proposal). The project includes 3
miles of underground line structures and three underground stations being
constructed by the cut and cover method. The underground guideway
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includes two 22 ft diameter tunnels constructed with EPB TBM connecting
three underground stations.

Design Services Start - End Date: 2013- ongoing
Construction Completion Date: 2022

Cost: $2B

LA Metro - Regional Connector LRT Line, Los Angeles, CA

Engineering lead for Design Build contractor during the tender phase;
instrumental in identification of over $80M of potential savings through
alternative technical concepts in compliance to LA Metro design criteria.
The project includes 1.9-mile underground light-rail system, connecting the
Metro Gold Line to the 7th Street/Metro Center Station and providing direct
connection between Azusa and Long Beach and between East Los Angeles
and Santa Monica; three new stations accommodating ventilation/service
facilities-- 1st Street/Central Av, 2nd Street/Broadway, and 2nd Place/Hope;
running tunnel, NATM, cut and cover and U-structures.

Tender Services Start - End Date: 2013- 2014
Construction Completion Date: on going

Cost: Life-of-Project Budget -- $1.427 billion

Presidio Parkway Tunnel: The Doyle Drive Replacement Project, San
Francisco, CA

Member of expert peer review panel for this high-profile $1 billion public-
private partnership (P3) tunnel project to completely reconstruct
approximately 2 miles of Doyle Drive, including 10 bridges; three cut-and-
cover tunnel sections constructed below the high water level; 11 retaining
walls; and an at-grade section. This project also includes reconstructing the
Park Presidio and Presidio Access interchanges and improving local street
circulation in the area. HNTB is the lead designer and engineer of record
responsible for all roadways, structure, electrical, mechanical and
landscape components of the project.

Sanja provided oversight and technical reviews of the structural systems
and the fire-life safety aspects including the evaluation of the impact of
design fire on the primary structural and system elements.

Design Services Start - End Date: 2012- 2016
Construction Completion Date: 2016

Fort Lauderdale Hollywood International A.P. Runway Expansion, Ft.
Lauderdale, FL

This is a design-build project providing the airport runway expansion over
the top of a highway and railway with a post-tensioned bulb-tee composite
structure as the roof of the tunnel. Sanja lead the technical assessment of
design especially related to the design fire impact evaluation on the tunnel
main structural components including the system elements.

Design Services Start - End Date: 2012 - 2014
Construction Completion Date: 2016

Experience Prior to Joining HNTB
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San Francisco Municipal Transportation Agency, Central Subway Project -
Underground Stations, San Francisco, CA
Peer review and value engineering team member for underground stations

of San Francisco's Central Subway project as part of a tri-venture on this
project that consists of 1.8 miles of twin tunnels 20-feet in diameter and
three underground stations at a cost of $1.58 billion. Moscone Center
Station will be constructed using cut-and-cover method with top-down
construction technigue. Union Square-Market Street Station is the deepest
station at about 100 feet from the surface. It will be constructed using cut-
and-cover with top-down approach using inclined secant or tangent piles.
Chinatown Station will be constructed using sequential excavation method
or NATM in mixed-face ground conditions with a shallow cover and adjacent
to sensitive utilities and buildings. Sanja contributed innovative
constructability solutions related to slurry wall and secant piles excavation
support systems.

Design Services Start - End Date: 2010 - 201
Construction Completion Date: on going

Cost: $1B

Toronto Transit Commission, Transit Expansion LRT Program, Toronto,
Canada
Sanja provided consultancy and technical support for establishing technical

and engineering standards for $8.2 Billion Transit Expansion LRT Program
for Toronto Transit Commission, including criteria for tunnel precast
concrete segmental liner design. She provided independent verification of
tunnel liner performance during major fire event in the tunnel for 10.5 km-
long Eglington Crosstown Light Rail Transit twin bored tunnels, constructed
by EPB TBM with 5.75 m clear inside diameter, and crossing beneath
densely populated urban areas where loss of liner would cause loss of
ground and large surface settlement impacts.

Design Services Start - End Date: 2010 - 2011
Construction Completion Date: on going

NJ Transit / Port Authority of New York and New Jersey, Trans-Hudson
Express (THE), NJ/NY
Chief engineer for underground structures and tunnels responsible for final

structural designs and interdisciplinary design integration for all
underground structures and facilities (running tunnels, caverns, ancillary
and utility tunnels and shafts), including development and implementation
of design strategies, criteria and mitigation methods for special loading
conditions - fire, blast and structural considerations - to prevent
progressive collapse.

She was also contract manager for two largest multi-million dollar THE
contracts involving the excavation and final structures of large
underground openings forming the final terminal station configuration of
the expansion of Penn Station.

The project includes three major tunnel segments to be delivered under
design-build contracts: a tunnel in Manhattan running from the Hudson
River east to Sixth Avenue; a tunnel under the Palisades to the existing
Northeast Corridor in New Jersey; and two single-track tunnels under the
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Hudson River. The project also involved construction of a multi-level, 100-
foot (30 meter) span terminal cavern station in rock. This cavern, which
includes multiple ancillary tunnels and shafts, as well as five ventilation
plants, is being build under 34" Street in Manhattan as an expansion of New
York's Penn Station. It would provide direct connections to Port Authority
Trans-Hudson (PATH) trains and to 14 subway lines operated at 6, 7" and
8" Avenues by the MTA - New York City Transit.

Design Services Start - End Date: 2006 - 2010
Construction Completion Date: cancelled by NJ Governor

Cost: $11.3B

MTA, No. 7 Subway Line Extension, New York, NY
Design manager for the $2.1 billion extension of the No. 7 line from its

current terminus at Times Square to a new station at 34th Street and 11th
Avenue. She was responsible for the development of project-specific design
criteria in conformance to industry-wide accepted design standards and
codes for final structural designs of all mined structures, including
multidisciplinary coordination and design integration. Throughout the final
design, she led tasks encompassing design optimization through
improvement of constructability, development of a construction packaging
approach, and mitigation of construction risks.

Design Services Start - End Date: 2004 - 2006
Construction Completion Date: 2012

Cost: $2B

MTA - Long Island Rail Road, East Side Access/ Grand Central Connection,
New York, NY
Design manager who led the design development of the Manhattan

segment deep station alternative and was responsible for the delivery of
the final documents that resulted in the selection of the deep station
scheme for this $7.6 billion project. The final documents included the
construction methodology approach and comparative analysis of
construction risk aspects. When complete in 2020, this project will enable
the LIRR to provide direct service to the east side of Manhattan via a new
eight-track terminal being constructed at Grand Central Terminal. The
contract also involves the closure of the Manhattan construction access
shaft in the borough of Queens and the rehabilitation of the existing
double-decked, four-quadrant 63™ Street Tunnel. Design Services Start -
End Date: 1999- 2005

Construction Completion Date: 2022

Cost: $10.8B

NJ Transit, Hudson-Bergen Light-Rail Transit System, Weehawken Tunnel
and Bergen line Avenue Station, Hudson and Bergen Counties, NJ
Project engineer responsible for all aspects of project completion - from

condition assessment of the existing tunnel structure to the development
of the final design documents and cost estimating for this $200 million
project. As part of her responsibilities, she developed and implemented the
design methodology used for consideration of design fire impacts to the
tunnel and cavern final liners. The project includes the development of the
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20.6-mile light-rail transit system served by 32 stations and five regional
park-and-ride lots. In addition to providing preliminary engineering and
architectural services for all facilities and systems, the project also included
final design and contract document preparation of the Weehawken Tunnel
and Bergenline Avenue Station. The station is located within the tunnel,
which was built in the late 1800s specifically for freight traffic and was used
for that purpose until 2002. She was responsible for enlarging the 4,200-
foot-long tunnel into a modern double-track light-rail tunnel, including the
design of a new underground station cavern, elevation/ventilation shaft,
two ventilation plants, and other multimodal service facilities.

Design Services Start - End Date: 1995-1999
Construction Completion Date: 2004

Cost: $400M

National Railroad Tunnel Corporation (Amtrak), East River Tunnels,
Rehabilitation of First Avenue and Long Island City Ventilation Shafts,
New York, NY

Deputy project manager and project engineer for the rehabilitation of three
ventilation shafts at the First Avenue and Long Island City segments of
Amtrak's East River Tunnels. The project’'s objective was to improve
railroad operation and passenger safety by providing a safe means of
egress from the tunnels to the street and by controlling smoke and heat in
the tunnels to provide a clean environment for passengers in the path of
egress. In addition to developing design alternatives, establishing the
project budget and maintaining schedule control, she was responsible for
liaison with Amtrak, project stakeholders, and federal, state and city
agencies during the project’s approval phase and coordination of project
multidisciplinary staff during the final design process.

Design Services Start - End Date: 1994- 1995
Construction Completion Date:2004

MTA Bridges and Tunnels (TBTA), Brooklyn Battery Tunnel Wall and
Ceiling Rehabilitation, New York, NY

Project engineer during the project’'s construction stage, this project for
MTA Bridges and Tunnels comprised tunnel ceiling rehabilitation, liner
repair for damage caused by water leakage and roadway lighting
improvements for the 9,717-foot-long (3,000-meter-long) Brooklyn Battery
Tunnel - the second longest underwater crossing in the U.S. - connecting
lower Manhattan and Brooklyn. She provided construction support services,
reviewed and approved the contractor's alternative designs; developed
preferred alternatives; evaluated the contractor's work; and coordinated
communication between PB, the MTA and the contractor. The project won
the Gold Award in Engineering Excellence from the New York Association of
Consulting Engineers (NYACE) in the Transportation Studies and Mega
Projects category.

Design Services Start - End Date: 1993- 1995
Construction Completion Date: 1995
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MTA New York City Transit Authority (NYCT), 63rd Street Tunnel
Connection, New York, NY

Lead designer responsible for several major structures for this complex
project, including the 29th Street and 39th Avenue ventilation structures
involving extensive underground tunnel connections, the multi-track tunnel
structures, slurry wall designs, and modifications to the existing Court
Square Station structure. This is a $700 million transit tunnel extension
that included a 2,000-foot-long (600-meter-long), two-track connecting
tunnel between and under two operating subway lines, two new above-
ground ventilation buildings, modifications to six Queens transit stations,
and substantial utility relocation. The project provided additional subway
service between Manhattan and Queens via the existing 63rd Street Tunnel
beneath the East River.

Design Services Start - End Date: 1991- 1994
Construction Completion Date: 1995

MTA New York City Transit (NYCT), Indefinite Quantity Contract CM-995,
New York, NY

Project manager responsible for project performance; scope, schedule and
budget control; coordination of multi-disciplinary activities on over 30
parallel and diversified project tasks; and coordination with the client, city
and state agencies, and local community boards.

Design Services Start - End Date: 1994- 1996
Construction Completion Date: 1996

MTA New York City Transit (NYCT), Intermodal Facilities at Flatbush
Avenue, Pelham Bay, and 149 Street Stations, Brooklyn and the Bronx, NY
Project manager whose responsibilities involved providing preferred
prototype design through extensive coordination between architectural,
structural, electrical, signal, mechanical, and civil disciplines as well as
obtaining required design approvals through coordination with city utilities,
the New York City Department of Transportation, community boards, and
the New York City Arts Commission.

Design Services Start - End Date: 1994- 1996
Construction Completion Date: 1996

Yugoslav Business Center, Belgrade, Yugoslavia:

Project engineer responsible for structural analysis and design of this
reinforced 200,000-square-foot (18,600-square-meter) concrete structure,
including precast slabs and pile foundations. She performed seismic
analysis as per local specifications and recommendations of the European
Committee du Beton (ECB), and inspected and supervised construction
during foundation work.

Design Services Start - End Date: 1989- 1991
Construction Completion Date: 1992

Government Building, Baghdad, Iraqg
Project engineer responsible for design and construction supervision of pile
foundations, including strengthening and repair of existing foundations, for
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a 300,000-square-foot (27,900-square-meter) building. The design
included a seismic evaluation performed in accordance with the American
Uniform Building Code (UBC).

Design Services Start - End Date: 1988- 1989
Construction Completion Date: 1990

Publications/Conferences
“Structural Design Methodology for Large-Span Caverns in Rock,” NAT
Conference, Portland, Oregon, 2010 (session chair).

“Innovative Use of Concrete and Shotcrete,” New York City Concrete
Industry Board Honor Presentation, 2009.

“Quantitative Assessment of Structural Fire Endurance of Concrete and
Shotcrete Tunnel Liners,” presented at ITA Conference 2005, Istanbul,
Turkey.

“Ground Borne Vibration on the East Side Access Project Manhattan
Segment: Issues and “Assessment of Fire-Induced Damage on Concrete and
Shotcrete Tunnel Liners,” presented at the Transportation Research Board
Annual Meeting, Washington D.C., January, 2005

“Structural Fire Performance of Concrete and Shotcrete Tunnel Liners,”
Journal of Structural Engineering, 2004.

“Connecting a Commuter Railroad to a Historic Terminal in Manhattan”, ITA
2003, Prague, Czech Republic.

“Manhattan Segment of East Side Access Project: Design Evolution,”
Proceedings of the Rapid Excavation and Tunneling Conference, San Diego,
California, 2001.

“The Grand Central Connection Project in Manhattan,” Proceedings of the
16th Congress of the IABSE, Lucerne, Switzerland, September 2000.

“Minimizing Risk in Underground Construction Using DBOM Approach: A
Case History,” International Congress on Underground Construction in
Modern Infrastructure, Stockholm, Sweden, 1998.

“Modern Use of an OIld Tunnel to Meet Public Needs,” International
Congress on Underground Construction in Modern Infrastructure,
Stockholm, Sweden, 1998.

“Design Considerations of a Turnkey Contract for an Underground LRT
System,” World Tunneling Congress '98 -Tunnels and Metropolises, Sao
Paulo, Brazil, 1998.

Awards and Recognition
1. Engineering News-Record (ENR) - Global Best Project, Bridge/Tunnel,
Istanbul Strait Road Tube Crossing, 2016

2. International Tunneling Association (ITA) - Tunneling Project of the
Year, Istanbul Strait Road Tube Crossing, 2015
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Gold Award for Engineering Excellence, NY American Council of
Engineering Companies, East River Ventilation Shafts Project, 2011

Outstanding Underground Project, American Shotcrete Association,
Weehawken Tunnel and Bergenline Avenue Station, 2006

Grand Conceptor Award, ACEC, 63rd Street Connection Project, 2001

Gold Award for Engineering Excellence in Transportation and Mega
Projects Category, NY ACEC, Rehabilitation of the Brooklyn Battery
Tunnel, 1998
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Fax: 303-973-3845
E-mail: cs@smenet.org
www.smenet.org/uca

12999 E. Adam Aircraft Circle

Englewood, CO 80112

ITA Working Group 20 — US Interface Sub-Committee (ITAWG20-

Lead:
Members:

USISC)

Sanja Zlatanic szlatanic@hntb.com

Anthony Bauer, abauer@hntb.com

Gordon Clark, gtclark.pe@gmail.com

Amanda Elioff, amanda.elioff@wsp.com

Rajat Gangrade, rajatgangrade@mymail.mines.edu

Brian Gettinger, Brian.Gettinger@freese.com

Thomas Grassi, tgrassi@hntb.com
Kancheepuram Gunalan, K.N.Gunalan@aecom.com

Brandon Kluzniak, bkluzniak@hntb.com
Priscilla Nelson, pnelson@mines.edu
Raymond Sterling, sterling@Latech.edu
Mike Wongkaew, mwongkaew@hntb.com

ITAWG20-USISC DRAFT Work Plan for 2021-22:

Topic
White Papers

Description

Suggested Next Steps

Relative costs of
tunnels (bored,
mined, cut and
cover) in comparison
to their at-grade and
aboveground
counterparts, for
transportation

Assess relative costs of constructing tunnels and
underground structures, primarily for transportation, and
compare them with costs of at grade and above-grade
solutions. Consider capital costs, design service life,
maintenance, and operations, as well as soft costs of
environmental, social, tax and real estate impacts;
compile research to date and solicit additional research
through ITA WG20 Animateur. Distinguish between
qualitative (first) and quantitative (second) phases of
analysis—where we would need cost estimators’ input,
for project within the US.

Additional subtopics:

e Examine reasons of high costs of tunneling in the
US, especially for transportation projects
involving passenger stations and implementation
of ventilation and fire life safety standards, in
comparison to similar costs elsewhere in the
world.

e Emergence of new technologies and private
equity investments as well as innovative
procurement strategies have started challenging
the tunneling cost trends. Assess this
phenomenon to assist clients and tunnel industry

Action: Gordon Clark/
Brian
Gettinger/SZ/(TBD)

e Form atask
group (reach
out to other
related ITA
USISC WG's)

e Providea
proposal outline
and present to
ITAWG20
Animateur

e Schedule May
28,2021

Next steps:
e Provide White
Paper
e Schedule:TBD
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in positioning and arriving at more sustainable,
affordable, and equitable tunnel transportation
solutions of the future.
e See related links below:
https://tunnelingonline.com/why-tunnels-in-the-us-cost-

much-more-than-anywhere-else-in-the-world/

https://www.tunneltalk.com/TunnelTECH-Apr2015-Arup-

large-diameter-soft-ground-bored-tunnel-review.php

https://www.theverge.com/2018/6/14/17464612/boring-

company-chicago-elon-musk-cost-estimate
https://www.reviewjournal.com/business/business-
columns/inside-gaming/boring-co-transparency-needed-
for-public-to-buy-in-to-vegas-loop-2152682/

Underground Space
Use for New Mobility
Solutions: Initial
Guidelines

Include moving
goods and services—
examine cost
benefits of this
option; address
sustainability and
climate change
initiatives

Accelerated development of new mobility solutions
including Autonomous Vehicles, Maglev, Hyperloop, and
others, necessitates basic understanding of these
technologies and their potential uses for efficient inter-
city connectivity. It is anticipated these new mobility
solutions would grow in the next period due to a need to
move people and goods more efficiently.

Increased focus on sustainable and renewable energy
solutions, coupled with cities desire to preserve surface
for more noble uses toward improving people’s
environment, health, and quality of life, would likely fast-
track development of these new technologies. Due to
difficulties for establishing dedicated surface right-of-way
within developed urban environments, and considering
geometric parameters required for super-high-speed
mobility technologies, attention to proper planning and
utilization of underground space is warranted for their
implementation and initial guidelines necessary to
explore their challenges and benefits.

Action: Sanja
Zlatanic/BK-AB-MW/?

Form a task
group (reach
out to other
interested
agencies and
organizations
Provide a
proposal outline
and present to
ITAWG20
Animateur
Schedule May
14, 2021

Next steps: TBD

With the emergence
of COVID-19, and
potential future
pandemics,
providing safe and
healthy
transportation
mobility, as well as a
high level of
confidence among
riders and employees
is of paramount

Professional communities of transportation designers,
architects and engineers have a responsibility to ensure
that proper design measures are implemented to
promote the health and safety of underground transit
riders and employees in a post-COVID-19 world.

The pandemic has created an opportunity to influence
physical components of transit facilities and vehicles to
make them less conducive to the spread of pathogens.

When riders are confined to spaces such as underground
stations, waiting areas, platforms, and vehicles, measures

Action: Thomas Grassi?/

Sz/(?)

Form a task
group (reach
out to other
interested
agencies and
organizations
Develop
relationship
with other
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concern and requires
implementation of
appropriate safety
measures,
procedures and
protocols to minimize
the spread of the
pathogen within
underground
transportation
spaces —Provide
Initial Guidelines.

should be taken to increase riders’ confidence and reduce
the risk of transmission, including those impacting the
architecture and ventilation of the facility.

In order to fight against the spread of COVID-19, as well
as to preempt and respond to future pathogen spread,
for both planned and existing facilities, a systematic
approach of combining planning and architectural design
measures and interventions with innovative technologies
should be considered and compounded in form of Initial
Guidelines.

professional
organizations
and/or schools —
American
Institute of
Architects?
TRB? Pratt?
NYU? Others?

e Providea
proposal outline
and present to
ITAWG20
Animateur

e Schedule May
28,2021

Next steps: TBD

Collaboration

What is the killer App

Get major urban regions to sponsor and conduct

Action: Priscilla

that will make charettes with the youth and young professionals of that | Nelson/TBD
people WANT to go area to create visualizations of underground space and
to live/work/play in what is needed to make it an exciting place to be.
urban underground
space
Connect with other Assign each WG20 member at least one society to get Action: TBD
professional societies | connected to —including ASCE, APA, UCA of SME, RMA,
and arrange to host a | RIMS, NASTT, Architects, AGS, AAG, Canadian societies,
panel at the etc. The WG will build a team of competent and
intersection between | interesting speakers, and will offer panel discussions at
them and us. the conferences run by different societies. May also
develop virtual Zoom panel discussions and offer them to
all interested people including major breakthrough
underground projects involving innovative underground
space use. Build a list of such people; grow connections.
Develop connections | Develop virtual Zoom lectures and panel discussions and Action: TBD

with universities

offer them to all interested universities. Build a list of
such connections.

REQUEST ACUUS & ITACUS ASSISTANCE:

Land value changes
accompanying the
choice between

Identify a Real Estate Professor with an interest in
studying the changes in land value and land use over time
when comparing underground infrastructure solutions

Action: Sanja
Z./Raymond Sterling
(TBD)




major underground
infrastructure

projects and surface
or elevated options.

with surface or elevated options. Help to find some
financing to attract graduate students to study the topic
and interact with the studies to help shape the key
questions to research.

e Form atask
group (reach
out to other
interested
agencies and
organizations---
ACUUS, AIA,
ITACUS, other
ITA USISC WG’s,
etc.)

e Provide a
proposal outline
and present to
ITAWG20
Animateur

e I|dentify
potential
university
and/or AIA
sponsor(s)

e Schedule May
28,2021

Next steps: TBD

Future Activities

Systemic Planning of
Urban Underground
Space: Lessons
Learned

Several cities had already implemented systemic planning
of urban underground space and advanced it for over a
decade while achieving measurable results. Summarizing
experiences, lessons learned, benefits and challenges of
systemic urban underground space planning would help
other urban dwelling initiatives approach their
underground space resource planning in an informed way
to achieve sustainable and lasting solutions.

Action: TBD

e Form atask
group (reach
out to other
interested
agencies and
organizations

e Providea
proposal outline
and present to
ITAWG20
Animateur

Explore use of
technology including
digital connectivity
to improve potential

Solar power?

Autonomous vehicles?

Broadband utilidors beneath existing highways?
Elevators/escalators?

Action: TBD
e Form atask
group (reach
out to other




future underground
space uses

Underground plant life/greenery?

Ventilation?

Also, see link below for the Lowline, proposed in NYC.
The Lowline is a plan to use innovative solar technology
to illuminate an historic trolley terminal on the Lower
East Side of New York City. Our vision is a stunning
underground park, providing a beautiful respite and a
cultural attraction in one of the world’s most dense,
exciting urban environments. The project is currently on
hold due to funding issues.
http://thelowline.org/about/project/

interested
agencies and
organizations
Provide a
proposal outline
and present to
ITAWG20
Animateur
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LANE COVE TUNNEL

OWNER: CONNECTOR MOTORWAYS PTY LTD DESIGNER: PARSONS BRINCKERHOFF
TWIN CONTRACTOR: THIESS JOHN HOLLAND JOINT VEN-
TURE

TWO/THREE LANE TUN-

NELS 3.4KMS IN LENGTH UP TO 30 METRES BELOW SUR-
FACE. LONGITUDINAL VENTILATION SYSTEM WITH 120 JET FANS AND TWO STACKS FOR

TUNNEL EXHAUST. TUNNEL VENTILATION SYSTEM WAS DESIGNED FOR BOTH TUNNELS TO BE FULLY CONGESTED.

GENERALLY THE TUNNEL WAS EXCAVATED IN GOOD SANDSTONE AND SHALE MATERIAL USING UP TO EIGHT ROADHEADERS.
ACCESS WAS GAINED VIA ONE OF THE VENTILATION TUNNELS, A TEMPORARY ACCESS ADIT NEAR THE WESTERN
PORTAL AND A TEMPORARY MID TUNNEL ACCESS SITE. THE MID TUNNEL SITE INCLUDED AN UNDERGROUND

TRUCK LOADING FACILITY AND CIRCULATING RAMP FOR TRUCK ENTRY AND EXIT.

GENERALLY A MINIMUM ROCK BOLT SPACING PATTERN AND SHOTCRETE CONCRETE
LINING WAS SPECIFIED FOR THE FULL LENGTH OF THE TUNNEL. AD-
DITIONAL ROCK BOLTS, ROCK PROTECTION AND OR STEEL SETS
WERE USED IN BAD GROUND. ONE SECTION WAS FULLY
CONCRETE LINED UNDER AN OLD BRICK PIT

SITE BUT NOT "TANKED".

URBAN ISSUES
ARCHITECTURE
SERVICE

SAFETY

PuBLIC TRANSIT Nov. '00 - Dec. '03 DEc. '03 - MAR '07

TRAFFIC

TRAVEL TIME

ToTaL CosT: $1.1 BiLLIion (AU)

PLANNING CONSTRUCTION

NOISE LEVELS A NEED TO IMPROVE THE EFFICIENCY OF EAST-WEST TRAVEL ALONG THE CORRIDOR FOR

PoLLUTION ROAD BASED TRANSPORT MODES THROUGH A REDUCTION IN CONGESTION AND IMPROVED TRAVEL

NATURAL HAZARDS TIMES.

LAND USE

SERVICEABILITY ‘ A NEED TO IMPROVE AIR QUALITY AND REDUCE TRAFFIC NOISE, PARTICULARLY ALONG THE
CONSTRUCTION ARTERIAL ROAD NETWORK, THROUGH A REDUCTION IN SURFACE TRAFFIC VOLUMES AND CON-

GESTION.
LTI-USE
INTRA-TRAN
A NEED TO IMPROVE CONNECTIVITY AND ACCESS FOR PEDESTRIANS AND CYCLISTS ON EPPING

SEISMIC
ROAD, IMPROVING LOCAL ACCESS BY REDUCING RESTRICTIONS ON TRAFFIC TURNING MOVE-
01}+ER MENTS ON EPPING ROAD, ENHANCING THE URBAN FABRIC OF THE LOWER NORTH SHORE;



SOLUTION

ENERGY TWIN 3.4KM TUNNELS WITH EN-
B g [ HOUSING TRY/EXIT RAMPS FROM PACIFIC
- HIGHWAY.
RAIL

WIDENING OF 1.5 KM OF ROAD
WEST OF THE TUNNEL FROM THREE

.‘ PEDESTRIAN LANES TO FOUR LANES WEST-

p BOUND .
ARKING WIDENING OF 3 KM OF GORE HILL

VENUE FREEWAY EAST OF THE TUNNEL TO

SHOPPING PROVIDE A T2 TRANSIT LANE IN
EACH DIRECTION.

MuLTI-USE RECONFIGURATION OF 3 KM OF

STORAGE EPPING ROAD (SURFACE ROAD

PIPELINE ABOVE THE TUNNEL) TO PROVIDE
A BUS LANE IN EACH DIRECTION

SEWER AND A SHARED PEDESTRIAN/CYCLE

TREATMENT PATH.

RECREATION RECONSTRUCTION OF THE FALCON

STREET INTERCHANGE WITH WAR-
RINGAH FREEWAY TO PROVIDE NEW
NORTH FACING TOLLED RAMPS.

BENEFITS

COMPLETED THE MISSING LINK IN THE 110 KM
SYDNEY ORBITAL ROAD NETWORK.

REMOVED TRAFFIC FROM LOCAL ROADS AND ARTE-
RIAL ROADS.

PROVIDED OPPORTUNITIES FOR PUBLIC TRANSPORT

IMPROVEMENTS.

KEYS TO SUCCESS

EARLY PLANNING AND ENVIRONMENTAL IMPACT AS-
SESSMENT FOR THE PROJECT.

WELL DEFINED SCOPE OF THE PROJECT STILL AL-
LOWED INNOVATION IN DETAILED DESIGN AND CON-
STRUCTION.

PROJECT DELIVERED AT LEAST COST TO GOVERN-
MENT .

EPPING RD
30 METRES

FURTHER INFORMATION
ROADS AND TRAFFIC AUTHORITY, NSW

LEVEL 4, 260 ELIZABETH STREET, SURRY HILLS NSW 2010 AUSTRALIA
WWW.RTA.NSW.GOV.AU
MARK ANDREW

02)9218 6225
MARK ANDREW@RTA.NSW.GOV.AU




CENTRAL ARTERY

OWNER: MASS. TURNPIKE AUTHORITY DESIGNER: BECHTEL/PARSONS BRINCKERHOFF
CONTRACTOR: TBD

7.8 MILES OF

HIGHWAY, 161 LANE MILES IN ALL, ABOUT HALF

IN TUNNELS. ALL TOLD, THE CA/T PLACED 3.8 MILLION CUBIC YARDS OF

CONCRETE - THE EQUIVALENT OF 2,350 ACRES, ONE FOOT THICK - AND EXCAVATED MORE THAN 16 MILLION

CUBIC YARDS OF SOIL. THE LARGER OF THE TWO CHARLES RIVER BRIDGES, A TEN-LANE CABLE-STAYED HYBRID BRIDGE, IS THE WIDEST
EVER BUILT AND THE FIRST TO USE AN ASYMMETRICAL DESIGN. IT HAS BEEN NAMED THE LEONARD P. ZAKIM BUNKER HILL BRIDGE.
[ENGLISH UNITS TO BE CONVERTED!]

THE PROJECT ALSO INCLUDES FOUR MAJOR HIGHWAY INTERCHANGES TO CONNECT THE NEW ROADWAYS WITH THE EXISTING REGIONAL HIGH-
WAY SYSTEM. AT LOGAN AIRPORT, A NEW INTERCHANGE CARRIES TRAFFIC BETWEEN I-90 AND ROUTE 1A AS WELL AS ONTO THE AIRPORT
ROAD SYSTEM. IN SOUTH BOSTON, A MOSTLY UNDERGROUND INTERCHANGE CARRIES TRAFFIC BETWEEN I-90 AND THE FAST-DEVELOPING
WATERFRONT AND CONVENTION CENTER AREA. AT THE NORTHERN LIMIT OF THE PROJECT, A NEW INTERCHANGE CONNECTS I-93 NORTH OF
THE CHARLES RIVER TO THE TOBIN BRIDGE, STORROW DRIVE, AND THE NEW UNDERGROUND HIGHWAY.

AT THE SOUTHERN END OF THE UNDERGROUND HIGHWAY, THE INTERCHANGE BETWEEN I-90 AND I-93 IS BEING COMPLETELY REBUILT ON

SIX LEVELS -- TWO SUBTERRANEAN -- TO CONNECT WITH THE UNDERGROUND CENTRAL ARTERY AND THE TURNPIKE EXTENSION THROUGH

"~ _SOUTH BosToN. By MID-2005 THE INTERCHANGE CARRIED A TOTAL OF 28 ROUTES, INCLUDING HIGH OCCUPANCY VEHICLE LANES,
AND CHANNEL TRAFFIC TO AND FROM LOGAN AIRPORT TO THE EAST. A FIFTH INTERCHANGE, AT MASSACHUSETTS

AVENUE ON I-93, HAS BEEN REBUILT BY THE PROJECT.

URBAN ISSUES
ARCHITECTURE
SERVICE

SAFETY

PuBLIC TRANSIT

NATURAL HAZARDS

TotaL CosT: $10+ BrLLIoN (U

PLANNING CONSTRUCTION
1982 - 1991 1991 - 2007

ORIGINAL ELEVATED CENTRAL ARTERY CARRIED 200,000 VEHICLES PER DAY, TRAFFIC CON-

GESTION 10 HOURS PER DAY, FOUR TIMES THE NATIONAL ACCIDENT RATE, $500 MILLION
SERVICEABILITY ANNUAL COSTS DUE TO ACCIDENTS, AND TRAFFIC JAMS.

CONSTRUCTION

MuLTI-USE \
INTRA-TRANSIT RECONNECT NORTH END AND WATERFRONT NEIGHBORHOODS WITH DOWNTOWN, REDUCE CITYWIDE
SEISMIC CARBON MONOXIDE LEVELS BY 127, CREATE 260 ACRES OF OPEN LAND.

OTHER



BENEFITS

RECONNECTED NEIGHBORHOODS SEVERED BY THE OLD
ELEVATED HIGHWAY. REDUCED CONGESTION AND
POLLUTION BY MOVING TRAFFIC MORE EFFICIENT-

LY. CREATED OPEN SPACE IN THE CITY.

KEYS TO SUCCESS

USE OF NEW TECHNOLOGIES SUCH AS SLURRY WALLS
AND GROUND FREEZING. USE OF "TOP DOWN"
METHODS, ALLOWING TRAFFIC TO BE MAINTAINED
ON OLD SYSTEM. CONTINUOUS COMMUNITY RELA-
TIONS AND TRAFFIC INFORMATION PROVIDED TO
THE PUBLIC THROUGH A COMMAND CENTER WITH
LIVE VIDEO FEED, AND CONSTRUCTION INFORMA-
TION.

FURTHER INFORMATION

TBD

. ENERGY 26,000 FEET OF SLURRY WALL
% HOUSING (5 MILES) WERE USED DURING
ot = CONSTRUCTION. THESE WALLS
G RATL WERE USED TO SUPPORT THE OLD
i RoAD ELEVATED FREEWAY DURING CON-
PEDESTRIAN STRUCTION AS WELL AS SERVING
- AS GROUND SUPPORT FOR TRENCH-
PARKING ING OPERATIONS DIRECTLY UN-

VENUE DERNEATH THE OLD FREEWAY.
SHOPPING THREE CONCRETE "JACKING PITS"
WERE USED TO EXCAVATE BENEATH

MuLTI-USE

NINE MAJOR RAILROAD TRACKS,
= STORAGE THE LARGEST USE OF TUNNEL
PIPELINE JACKING IN THE WORLD.
UNDERPINNING USED TO SUPPORT

’ { SEWER RED LINE SUBWAY DURING CON-
Ras= TREATMENT STRUCTION AT DEWEY SQUARE.

RECREATION IMMERSED TUBE TUNNELS USED TO
Y CROSS SEVERAL BODIES OF WA-
TER.

Cut & Cover Tunnel
Immersed Tubes
Jacked Tunnel




ANADA PLANT

OWNER: CLIMESPACE DESIGNER: INGEVALOR
CONTRACTOR: SOLETANCHE BACHY

LN

o= (ol : L . = A e =
A 30M DEEP 21M DIAMETER SHAFT IN THE HEART OF DOWNTOWN PARIS.
CONSTRUCTED FOR A COOLING WATER PLANT WHICH DISTRIBUTES COOLING WA-
TER THROUGHOUT THE cITY. NAMED "CANADA PLANT" AFTER THE PLACE Du CANADA;
THE PLAZA IN WHICH IT WAS CONSTRUCTED. THE SHAFT WAS EXCAVATED INSIDE A 35M DEEP .82M THICK DIAPHRAGM
WALL WITH .3% SPECIFIED VERTICALITY. THIS REQUIRED THE USE OF A REAL-TIME CONTINUOUS VERTICALITY MEA-

SUREMENT SYSTEM AS WELL AS CORRECTION DEVICES SUCH AS MOBILE FLANGES.

THE REFRIGERATION UNIT IS INSTALLED ON 5 LEVELS COVERED WITH A TOP CONCRETE SLAB SO THAT NOTHING IS VIS-
IBLE ABOVE GROUND. THIS WAS A PRIMARY CONDITION IMPOSED BY THE PARIS CITY AUTHORITY IN ORDER TO MAINTAIN
THE CHARACTER OF THE PRESTIGIOUS CHARACTER OF THE DISTRICT. THE COST OF BURYING THE STATION WAS AP-
PROXIMATELY 20-25%7 HIGHER THAN A SIMILAR STATION INSTALLED IN A LESS CENTRAL LOCATION. THESE COSTS WERE
OFFSET BY THE SHORTER LENGTH AND REDUCED COST IN DISTRIBUTION PIPES.

URBAN*TSSUES
| ARCHITECTURE

SERVICE

SAFETY

PUBLIC TRANSIT Nov. '00 - Dec. '03 Dec. '03 -=MAR '07

TRAFFIC

TRAVEL TIME

NOISE LEVELS

POLLUTION NEAR THE GRAND PALATS-AND OPPOSITE THE ALEXANDRE III BRIDGE, IT WAS OF HIGHEST
NATURAL HAZARDS IMPORTANCE TO KEEP THE [REFRIGERATION UNIT COMPLETELY HIDDEN.
EVEN THE GARDENS, HAVE/BEEN UPGRADED ONCE THE UNDERGROUND COOLING UNIT WAS COM-

ToraL CosT: €25 MILLION

PLANNING CONSTRUCTION

l LAND USE PLETED. NOTHING. IS VISIBLE FOR THE PEOPLE CROSSING THE GARDENS UNDER WHICH THE
SERVICEABILITY UNIT IS INSTALLED
CONSTRUCTION
MuLTI-USE
INTRA-TRANSIT DURING THE CONSTRUCTION OF THE DIAPHRAGM-WALL, A MAXIMUM OF CARE WAS TAKEN TO
SEISMIC KEEP THE NOISE LEVEL AS LOW.AS POSSIBLE (USE OF SILENT-PROOF CRANES — NO CHISEL-

LING) AND ALL PRECAUTIONS ‘WERE TAKEN FOR KEEPING THE PLACE AS CLEAN AS POSSIBLE
OTHER (MUCK AWAY TRUCKS ANDFREADYMIX CONCRETE TRUCKS WERE KEPT CLEAN BY SYSTEMATICAL
WASHING WHEN GOING OUT:THE JOBSITE).




SOLUTION

ENERGY THE CANADA PLANT USES WATER
HOUSING FROM THE RIVER SEINE THAT IS
CHILLED TO 5 DEGREES CELSIUS
RATL AND THEN DISTRIBUTES THE WA-
ROAD TER THROUGHOUT THE CITY TO
PEDESTRIAN BUSINESSES, HOMES, AND PUBLIC
BUILDINGS, INCLUDING THE Lou-
PARKING VRE. BY PLACING THE ENTIRE
VENUE PLANT UNDERGROUND THE FACIL-

Cours

Albert ler SHOPPING ITY COULD BE LOCATED NEARER
M U THE CITY CENTER THEREBY RE-
ULTI-USE DUCING THE LENGTH OF PIPE AND
STORAGE RESULTANT ENERGY LOSS.
PIPELINE
SEWER

TREATMENT

RECREATION

BENEFITS

REDUCED CFC OUTPUT BY CONSOLIDATING COOLING
EQUIPMENT. INCREASED EFFICIENCY AND REDUCED
COSTS. AREA ABOVE FACILITY REVITALIZED AND
PARK UPGRADED, INCREASING AESTHETIC APPEAL
OF AREA RATHER THAN DECREASING AS WOULD BE
THE CASE WITH AN ABOVE GROUND FACILITY. '

KEYS TO0 SUCCESS

USE OF NEW TECHNOLOGIES SUCH AN ADVANCED
DIAPHRAGM WALL DESIGN ALLOWING FOR PRECI-
SION CONTROL OF EXCAVATION ON A GEOMETRI-
CALLY CONSTRAINED SITE. MITIGATION OF CON-
STRUCTION IMPACTS THROUGH THE USE OF TRUCK
WASHES, AND STRINGENT CONTROLS ON CLEANLI-
NESS IN AND AROUND THE JOB SITE.

FURTHER INFORMATION

MAURICE GUILLAUD

111, RuE BuGEAUD 69006 LYoN FRANCE
MGUILLAUD@SBC.FR



PRAGUE METRO

OWNER: INZENYRING DOPRAVNICH STAVEB DESIGNER: METROPROJEKT PRAHA
CONTRACTOR: METROSTAV/SKANSKA

THE

NEW METRO TRACK

LEADS FROM THE EXISTING TERMINUS, LADVI TO THE

NEW TERMINUS, LETNANY BY WAY OF TWO NEW STATIONS, STRIZKOV, AND PROSEK. A

TEMPORARY PARK-AND-RIDE YARD WITH 203 PARKING PLACES IS PLANNED FOR THE STRIZKOV STATION. AT THE NEW

TERMINUS LETNANY, WHICH HAS TWO VESTIBULES, A BUS TERMINAL STATION IS PLANNED WITH A LARGE PARKING AREA AND A
PARK-AND-RIDE YARD WITH 683 PARKING PLACES IS ALSO PLANNED. THE NEW METRO STATION LETNANY IS DESIGNED FOR FUTURE
CONNECTION TO THE PLANNED PRAGUE EXHIBITION GROUND. TECHNICAL PARAMETERS: DOUBLE TRACK METRO LINE EXTENSION,
TOTAL LENGTH OF 4,6 KM, TUNNEL SECTION CONSTRUCTED BY NRTM METHOD (CROSS SECTION OF DOUBLE TRACK TUNNEL IS 64
M2) AND PARTLY IN OPEN AIR CONSTRUCTION PIT, DEPTH BELOW SURFACE 11,0 — 17,0 M, GROUND WATER PRESSURE ABOUT
0,15 MPA, GEOLOGY - SEDIMENTARY STRATIFIED ROCKS WITH VARYING LEVEL OF UNDERGROUND WATER.

URBAN ISSUES
ARCHITECTURE

ToTaL CoST: €517 MILLION

SERVICE
SAFETY

PuBL TRAN May ‘98 - Dec. ‘07 MAY ‘0L - MAY ‘08
TRAFFIC

TRAVEL TIME
NoIseE LEVELS

POLLUTION

NATURAL HAZARDS

LAND UsE THE NEW EXTENSION WILL INCREASE THE SERVICE AREA OF THE PRAGUE METRO SYSTEM,
SERVICEABILITY EASING TRAFFIC TO AND FROM THE NEW SERVICE AREA.

CONSTRUCTION

MuLTI-USE

INTRA-TRANSIT REDUCTION OF TRAFFIC AND CONGESTION REDUCES OVERALL POLLUTION, USE OF ELECTRIC
CARS CREATES MINIMAL POLLUTION.

SEISMIC

OTHER

PLANNING CONSTRUCTION




BENEFITS

4 BUS LINES WILL BE ELIMINATED AND THEIR
ROUTES SERVICED BY THE NEW SUBWAY. THIS
WILL RESULT IN SIGNIFICANT COST SAVINGS AS
WELL AS DECREASED CONGESTION, POLLUTION, AC-
CIDENTS, AND SHORTER TRAVEL TIMES FOR CUS-
TOMERS.

KEYS TO0 SUCCESS

SOLUTION
ENERGY
HOUSING

RoAD
PEDESTRIAN
PARKING
VENUE
SHOPPING
MuLTI-USE
STORAGE
PIPELINE
SEWER
TREATMENT
RECREATION

TBD
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FURTHER INFORMATION

PAVEL SRAMEK

METROSTAV, DIVISION 8

PROSECKA 26, 180 00 PRAHA 8, CZECH REPUBLIC
WWW.METROSTAV.CZ

+420 286 002 220

SRAMEK@METROSTAV.CZ

UNDERGROUND DOUBLE TRACK MET-
RO RAIL LINE WITH AN OPERATING
LENGTH OF L4.42 KM, AND THREE
STATIONS. AVERAGE DISTANCE
BETWEEN STATIONS IS 1413 M,
TRAIN SET 100 M LONG CONSISTS
OF 5 METRO CARS. OPERATING
COMMERCIAL HEADWAY - 120 SEC,
DESIGNED HEADWAY - 90SEC.
TRAIN SET CAPACITY - 845 PER-
SONS (4 STANDING PERSONS/M2),
OPERATION CAPACITY
(PERS./KM) = 90.1 MIL/YEAR.
INVESTMENT COST

€ 103 MIL/KM. ELECTRICAL EN-
ERGY CONSUMPTION

15,181 MWH/YEAR (TRACTION),
OPERATING EXPENSES
€1,25/CAR.KM.




NORTHSIDE STORAGE

OWNER: SYDNEY WATER CORPORATION DESIGNER: CONNELL WAGNER PTY LTD
CONTRACTOR: JOHN HOLLAND PTY LTD

FUNCTION:

STORAGE / TRANSFER TUNNEL FOR PRE-

VENTION OF POLLUTION OF SYDNEY HARBOUR BY INTERCEPTING MAJOR WET
WEATHER OVERFLOWS FROM A LARGE URBAN SEWER AND CONVEYING TO SEWAGE
TREATMENT PLANT FOR TREATMENT AND OCEAN DISPOSAL.

TOTAL TUNNEL LENGTH: 21 KILOMETERS, PLUS 2 KILOMETERS OF ACCESS
DECLINES AND UNDERGROUND CAVERNS

MAIN TUNNEL DIAMETER: VARIES FROM 6.6 METRES TO 3.8 METRES
DEPTH BELOW SURFACE: UP TO 187 METRES

DEPTH BELOW SEA LEVEL: 40 METRES 71O 100 METRES

ToTrAL VoLuME: 512,000 m3

GROUND CONDITIONS: MEDIUM TO HIGH STRENGTH SANDSTONE AND SILT-
STONE. HIGHLY WATERCHARGED ZONES BENEATH SEDIMENT-FILLED PALEO-
CHANNELS FORMING PARTS OF SYDNEY HARBOUR

CONSTRUCTION METHOD: ACCESS DECLINES AND CAVERNS — FIVE ROADHEAD-
ERS (2 VOEST ALPINE AM105, 2 Mitsur S300, 1 Mitsur S200). MAIN
TUNNEL — FOUR OPEN FACE TUNNEL BORING MACHINES (WIRTH

6.6 M DIA., WIRTH 6.3 M DIA., ROBBINS 6.0 M DIA.,

WIRTH 3.8 M DIA.)

SPOIL HANDLING AND DISPOSAL: CONTINUOUS CON-
VEYOR SYSTEM FROM ALL 4 TBMS, OUTLOADED TO BARG-
ES AT TWO HARBOURSIDE LOADING POINTS (ONE POINT
VIA 187 M VERTICAL CONVEYOR AND DEDICATED 1.5
KM, 3.8 M DIA. CONVEYOR TUNNEL), TRANSPORTED 18
KM ACROSS SYDNEY HARBOUR BY BARGE TO RAILHEAD,

LOADED ONTO TRAINS AND TRANSPORTED 52 KM TO

RE-USE SITE.

TOTAL TUNNEL SPOIL RE-USED 1.8 MILLION
TONNES.

URBAN ISSUES
ARCHITECTURE

| SERVICE
SAFETY
PuBLIC TRANSIT
TRAFFIC
TRAVEL TIME
NOoISE LEVELS

ToTtaL CosT: $486 MILLION (AU)

CONSTRUCTION
‘00

| POLLUTION

NATURAL HAZARDS

LAND USE THE NORTHSIDE STORAGE TUNNEL IS ONE COMPONENT OF WATERPLAN 21, SYDNEY WATER’S
LONG-TERM STRATEGY FOR ECOLOGICALLY SUSTAINABLE WASTEWATER MANAGEMENT IN ITS

SERVICEABILITY AREA OF OPERATIONS.

CONSTRUCTION

MuLTI-USE

INTRA-TRANSIT OVERFLOW EVENTS OCCUR IN WET WEATHER THROUGHOUT THE SYDNEY METROPOLITAN AREA BUT

SEISMIC IT IS THOSE ON THE NORTH SIDE OF SYDNEY HARBOUR THAT HAVE THE GREATEST IMPACT
ON HARBOUR WATER QUALITY.

OTHER




SOLUTION

ENERGY THE LOCATIONS OF THE FOUR
HOUSING MAJOR WET WEATHER SEWERAGE
: e _ 7 OVERFLOWS ON SYDNEY’'S NORTH
Kay RN A - | ! RATL SIDE SUGGESTED THAT EFFECTIVE
&= Storage tunnol routo T3 % ~ |
e RoAD CAPTURE AND STORAGE COULD BE
@ vy cesirmied
| S PEDESTRIAN PROVIDED BY A TUNNEL SYSTEM.
: PARKING THE ROUTE OF THE MAIN TUNNEL
COMMENCES ON THE WESTERN SIDE
VENUE OF THE LANE COVE RIVER AND EX-
SHOPPING TENDS SOME 16 KM EASTERLY TO

NORTH HEAD SEWAGE TREATMENT
PLANT. APPROXIMATELY  HALF
WAY ALONG THE MAIN TUNNEL,

MuLTI-USE

STORAGE

cmg{;;;;;m, PIPELINE A BRANCH TUNNEL EXTENDS 3.5
= KM NORTHERLY TO SCOTTS CREEK.
SEWER
23 As PART OF THE PROJECT, A 1.5
. T TREATMENT KM SPOIL CONVEYOR TUNNEL WAS
LECHHARDT GLEBE DARLNGHURST 3 3 i 3
L RECREATION CONSTRUCTED BETWEEN NORTH

HEAD AND LITTLE MANLY POINT
ON SYDNEY HARBOUR.

BENEFITS

TUNNEL SOLUTION PROVIDED BOTH NECESSARY
STORAGE CAPACITY AND MEANS OF TRANSPORT OF
WASTE WATER TO TREATMENT PLANT. FLEXIBIL-
ITY OF TUNNEL ALIGNMENT ALLOWED LOCATION
BENEATH MAJOR OVERFLOW POINTS. ALTERNATIVE
SOLUTION INVOLVING LOCALIZED TREATMENT OF
OVERFLOWS UNACCEPTABLE IN HIGHLY DEVELOPED
RESIDENTIAL AREAS.

KEYS TO SUCCESS

PROJECT DELIVERED BY AN ALLIANCE FORMED
BY PUBLIC UTILITY (OWNER). TWO ENGINEER-
ING CONSULTANT COMPANIES AND A CONSTRUCTION
COMPANY . THIS WAS THE FIRST PUBLIC SECTOR
ALLIANCE PROJECT IN AUSTRALIA.

TUNNEL LOCATED SUFFICIENTLY DEEP TO BE TO-
TALLY WITHIN ROCK STRATA SUITABLE FOR TBM
EXCAVATION.

CONSTRUCTED WITHIN HIGHLY DEVELOPED URBAN
RESIDENTIAL AREA, REQUIRING NOISE, DUST,
TRAFFIC, ETC., IMPACTS TO BE FULLY
ADDRESSED. GOVERNMENT POLICIES RE- —
QUIRE WASTE MINIMISATION TO BE AD- ﬁnmﬁmwwwwmw““wMMww G L) Ealgowiah HoreHioed
DRESSED.

Lane Cove

Hawkesbury Sandstone

Noeth Head STP venslation shaft

nlation shaft

Lane Cove overfiow and
- access/ventilation shatt

Tunks Pask overflow
and access decling
North Head service decling

Hawkesbury Sandstong

AL -G _wla
6.71km @ 3.8m & 0.12%
FURTHER INFORMATION LS T — .
Oy 505 B — | S |
& Logy )AL -97.5

ALLAN HENDERSON
SYDNEY WATER CORPORATION 5.4km @ 6.56m & 0.12%
P.0. Box 53, SYDNEY SouTH NSW 1235, AUSTRALIA
WWW.SYDNEYWATER.COM. AU

(612) 9350 6400
ALLAN.HENDERSON@SYDNEYWATER.COM. AU

Ouakers Hat Bay overflow

Newport Formation ””.

vl ilkszration mat 10 ssale - some dimensans sxsqgersted for clanry




MARSEILLE CITY HALL

DESIGNER: FRANCK HAMMOUTENE
CONTRACTOR: BETEREM

OWNER: MARSEILLES MUNICIPALITY

THE MAR-
SEILLES C1TY HALL 1S A 17TH ¥

CENTURY BUILDTNG ON THE BANK OF THEg“VIEUX_PORT'Z#(0LD HARBOR).

m -
IT NEEDED & LARGE MEETING ROOM, VERY CLOSE TO THE MAIN BUILDING, WITHOUT ANY AETERATION OF THE
o ]

SETTINGS AROUND.
B -

THE UNDERGROUND“PROPOSALE B¥ ARCHITEET FRANCK HAMMOBTENE WAS RETAINED,, ‘AND WON THE SILVER T-SQUARE PRIZE OF

ARCHITECTURE

IS BUILT UNDER A MULTI-STEP ESPLANADE ALONG THE 10 M DIFFERENCE OF LEVEL FROM HOTEL-DIEU HOS-

THE EXTENSION
THE SETTINGS OF WHICH IS FULLY PRESERVED AND GREATLY

PITAL TO VIEUX PORT QUAY,
VALORISED

THE FAN-SHAPED DELIBERATION HALL OFFERING 300 SEATS HAS BEEN ISOLATED FROM NOISES AND VIBRATIONS ON THE PUBLIC
A HIGH NAVE ON ITS SIDE MAY SERVE AS A MEETING PLACE FOR REPRESENTATIVES DURING ASSEMBLY

AROUND THE ANCIENT BUILDING,

SQUARE ON ITS CEILING.
AND OTHERWISE ACCOMMODATES EXHIBITIONS.

TIME,
SURFACE 8,300 sa M £ e
CONSTRUCTION 4N OPEN CUT

- 4

URBAN ISSUES
—_—————————— TotaL CosT: TBD

ARCHITECTURE
SERVICE
_ PLANNING CONSTRUCTION

SAFETY
TBD - TBD TBD - TBD
PuBLIC TRANSIT
TRAFFIC
TRAVEL TIME

NoIse LEVELS RATHER THAN OCCUPYING AN OPEN PUBLIC SPACE,
POLLUTION HALL CONSTRUCTION PRESERVED THE PARK WHILE CREATING AN AWARD WINNING ARCHITEC-
BY PLACING THE HALL UNDERGROUND, DIRECT ACCESS FROM CITY HALL

THE NEW UNDERGROUND DELIBERATION

TURAL SPACE BELOW.

NATURAL HAZARDS
IS POSSIBLE, INCREASING SAFETY, AND SECURITY.

SERVICEABILITY

CONSTRUCTION

MULTI-USE A KEY REQUIREMENT OF THE PROJECT WAS NOT AFFECTING THE ARCHITECTURE AND SUR-
ROUNDING GROUNDS OF THE CITY HALL WHILE CREATING A LARGE HALL CONNECTING TO

INTRA-TRANSIT IT. THEREFORE THE FACILITY WAS PLACED UNDERGROUND AND THE SPACE ABOVE RESTORED

SEISMIC AFTERWARD.

OTHER




BENEFITS

BUILDING UNDERGROUND PRESERVED THE ARCHI-
TECTURAL QUALITIES OF THIS HISTORIC DISTRICT
WHILE ALLOWING FOR THE NEEDS OF THE COMMU-
NITY TO BE MET.

KEYS TO SUCCESS
TBD

FURTHER INFORMATION
TBD

SOLUTION

ENERGY
HousSING
RAIL

RoAD
PEDESTRIAN
PARKING
VENUE
SHOPPING
MuLTI-USE
STORAGE
PIPELINE
SEWER
TREATMENT
RECREATION

TBD




PRAGUE RING ROAD

OWNER: THE CAPITAL CITY OF PRAGUE DESIGNER: SATRA, SPOL. S.R.O.
CONTRACTOR: METROSTAY A.S.

THE TUNNEL COM- . e
PLEX IS LOCATED INSIDE THE CITY OF PRAGUE, ON THE — ==

WESTERN PART OF THE CIiTYy CIRCLE ROAD (CCR). THE INITIAL DESIGN DRAFTS FOR THIS SECTION OF THE CCR

PROJECT FROM THE 1990S GRADUALLY SWITCHED FROM SUBSURFACE ROADS TO TUNNEL STRUCTURES.

THE TOTAL LENGTH OF THE TUNNEL AMOUNTS TO 1300M FOR THE WESTERN TUBE AND 1254M FOR THE EASTERN TUBE. THE MAJOR PART OF

THE TUNNEL WAS BUILT BY MINING METHODS.

THE MAIN UNDERGROUND VENTILATION PLANT AND TRANSFORMER STATION, ARE LOCATED IN A CAVERN EXCAVATED UNDER PAVI HiLL,

AND A VENTILATION TUNNEL AND SHAFT CONNECT THE CAVERN WITH AN AT-GRADE EXHAUST STRUCTURE. BOTH MAIN TUNNEL TUBES ARE

INTERCONNECTED BY A TOTAL OF SIX CROSS PASSAGES.

TWO PARALLEL THREE-LANE MINED TUNNEL TUBES ( DRIVEN BY NRTM) RUN FROM THE NORTHERN PORTAL. BOTH THREE-LANE TUBES SPLIT

IN BIFURCATION CHAMBERS INTO DOUBLE-LANE MINED TUNNELS, WHICH CONTINUE ALONG THE ALIGNMENT OF THE CITYy CIRCLE ROAD,

AND SINGLE-LANE BRANCHES, WHICH ARE CONNECTED TO RADLICKA STREET. THE CUT-AND-COVER TUNNELS ARE CONNECTED TO THE MINED

DOUBLE-LANE TUNNELS AT THE PORTALS IN RADLICKA STREET.

URBAN ISSUES
ARCHITECTURE
SERVICE

SAFETY

PuBLIC TRANSIT

THE BASIC ROAD SYSTEM OF CAPITAL PRAGUE IS FORMED BY THREE RINGS WHICH ARE CUT
ACROSS BY RADIAL ROADS. BUILD-UP OF THE MIDDLE RING WAS STARTED BY CONSTRUCTING

0ISE A BRIDGE ACROSS THE RIVER VLTAVA, AND THE STRAHOVSKY TUNNEL. THEN IT WAS NECES-
‘ SARY TO FIND AN APPROPRIATE MEANS OF CONNECTING THESE TWO PROJECTS. INITIALLY A

NATURAL HAZARDS 4 SURFACE ROAD ARRANGEMENT WAS PROPOSED. HOWEVER, FURTHER ANALYSIS SHOWED SERIOUS

LAND UsE ‘ TING OF ADJACENT URBAN AREA BY HEAVY TRANSPORT AND TRAFFIC CONGESTION FORECASTED
SERVICEABILITY i UNACCEPTABLE IMPACT TO THE ENVIRONMENT THROUGH NOISE AND AIR POLLUTION. FINALLY
CONSTRUCTION AN UNDERGROUND OPTION WAS ACCEPTED BY THE CITY AUTHORITY. THIS TUNNEL CONNEC-

TION ENABLES SMOOTH TRAFFIC FLOW THAT LEADS TO A REDUCTION IN EMISSIONS, NOISE
MULTI-USE

AND TRAVEL TIME.
INTRA-TRANSIT
SEISMIC
OTHER

ToTAL CoST: €235 MILLION

PLANNING CONSTRUCTION
JAN. ‘92 - Aue. ‘04 Dec. ‘98 - Auec. ‘04

DISADVANTAGES TO A SURFACE SOLUTION. WITH AN EXPECTED 50,000 CARS/DAY, SPLIT-




SOLUTION
v ENERGY
v HOUSING
RAIL

PEDESTRIAN

PARKING UTILIZING A ROAD TUNNEL COM-
VENUE PLEX SOLVES THE PROBLEM OF
PROVIDING TRANSPORT IN A RES-
SHOPPING IDENTIAL AREA THE cCITY. IN
o MuLTI-USE SPITE OF ITS HIGHER INITIAL
STORAGE INVESTMENT COST THE UNDER-
GROUND SOLUTION WAS APPROVED
s PIPELINE BY TOWN DECISION MAKERS.
them portal R = TP caosspassage SEWER FINANCIAL ASSESSMENT OF EN-
TREATMENT VIRONMENTAL ASPECTS OF THE
PROJECT PROVED THE BENEFITS
RECREATION OF THE PROPOSED SOLUTION OUT-
WEIGHED THE HIGHER COSTS.

T

BENEFITS
MINIMIZED DISRUPTION TO SURROUNDING RESIDEN-
TIAL NEIGHBORHOOD WHILE ENABLING HIGH SPEED
ACCESS THROUGHOUT THE AREA. REDUCTIONS 1IN
AIR AND NOISE POLLUTION. LOWERED ACCIDENT
FREQUENCY SINCE TRAFFIC IN THE TUNNEL IS
UNAFFECTED BY RAIN OR SNOW.

KEYS TO SUCCESS
USE OF NEW TECHNOLOGIES, SUCH AS THE NATM.
HIGH TECH TUNNEL MONITORING AND COMMAND CEN-
TER, ABLE TO REMOTELY DEAL WITH EMERGENCIES
WITHIN THE TUNNEL AND PROVIDE ACCURATE IN-
FORMATION TO EMERGENCY CREWS AS TO THE LOCA-
TION OF ANY PROBLEMS.

FURTHER INFORMATION

PAVEL SOUREK

SATRA, SPOL. S.R.O.

SOKOLSKA 32, 120 00 PRAHA 2 - NoveE MEesTo,
CZECH REPUBLIC

WWW.SATRA.CZ

+420 296 337 149



YANGTZE RIVER

OWNER: SHANGHAI CHANGJIANG TUNNEL & DESIGNER: STEDI
BRIDGE DEVELOPMENT CoO. CONTRACTOR: SHANGHAI TUNNEL ENGINEERING CoO.

A F .

SHANGHAT YANGTZE TUNNEL
PROJECT STARTS IN THE PUDONG NEW AREA, AND IS CONNECTED TO THE
MAJOR SHANGHAI FREEWAYS: THE MIDDLE RING, OUTER RING, AND THE SUBURBAN
RING. AFTER CROSSING THE SOUTHERN CHANNEL OF THE YANGTZE RIVER,
THE TUNNEL LANDS ON CHANGXING ISLAND. GIVEN THE LOW RELIEF OF
THE AREA (3.5M), THE TUNNEL CROSSES THROUGH SEVERAL DIFFER- &
ENT MARINE LAYERS OF CLAY AND SILT. THERE ARE ALSO TWO
UNDERSEA CABLES WHICH RUN VERY CLOSE BY THE TUNNEL &
@ ALIGNMENT AND ALONG THE DIRECTION OF DRIVE. A
FLOOD PREVENTION WALL WAS BUILT ON BOTH THE o
PUDONG SIDE AND THE CHANGXING ISLAND
® SIDE OF THE TUNNEL. b

URBAN ISSUES
ARCHITECTURE
SERVICE

PLANNING CONSTRUCTION
SAFETY
PuBLIC TRANSIT
TRAFFIC

TRAVEL TIME
NOISE LEVELS
POLLUTION

TotAL CosST: 6.3 BILLION RMB

1993 - 2004 2004 - 2009

NATURAL HAZARDS

THE SHANGHAI YANGTZE RIVER TUNNEL IS LOCATED AT THE MOUTH OF THE YANGTZE RIVER
LAND UsE “ IN THE NORTHEAST OF SHANGHAI. THE TUNNEL IS HAS BECOME A MAJOR PART OF THE NA-
SERVICEABILITY ; TIONAL EXPRESSWAY SYSTEM. THE TUNNEL IS PART OF THE LARGEST BRIDGE AND TUNNEL
COMBINATION PROJECT IN THE WORLD. THE TUNNEL WILL MOVE TRAFFIC QUICKLY FROM THE
CONSTRUCTION
NORTH OF THE JIANGSU PROVINCE, AND INCREASE ECONOMIC DEVELOPMENT IN THE YANGTZE
MuLTI-USE RIVER DELTA.
INTRA-TRANSIT
SEISMIC

OTHER




Road Traffic

/

|
=1 Ral

=13
' Transit |
|

\E
%E\“ e

Cable Chitmel ™.

BENEFITS

NO DISRUPTION TO WATERWAY TRAFFIC. Low EN-
VIRONMENTAL IMPACT, AND REDUCED NOISE, VI-
BRATION AND POLLUTION VERSUS TRADITIONAL
EXCAVATION METHODS.

KEYS T0 SUCCESS

USE OF TWO EXTREMELY LARGE SLURRY TBMS WITH
MANNED ENTRY AT UP T0 5.5 BAR. SPECIAL WEAR
PROTECTION TO REDUCE THE NEED FOR MANNED
ENTRIES. DOUBLE PRESSURE SEALS FOR THE MAIN
BEARING.

FURTHER INFORMATION

HEHUA ZHU

DEPARTMENT OF GEOTECHNICAL ENGINEERING, TONGJI UNIVERSITY
SHANGHAT 200092, CHINA

+86 21 65985014

ZHUHEHUA@TONGJI.EDU.CN

Rail

| Transit!

~

SOLUTION

ENERGY

HOUSING

RAIL

ROAD

PEDESTRIAN

PARKING THE INTERNAL FINISHED DIAM-

VENUE ETER OF THE TUNNEL IS 13.7M.
THE TUNNEL INCLUDES THREE

SHOPPING LANES AND A DECK BELOW THEM

MuLTI-USE TO SUPPORT FUTURE RAIL TRAF-

STORAGE FIC. THE LEFT AND RIGHT SIDES
OF THE TUNNEL ARE USED FOR

PIPELINE EVACUATION AND CABLE SPACE

SEWER RESPECTIVELY. THE AREA ABOVE

TREATMENT THE ROADWAY IS USED FOR AIR
EXCHANGE DUCTS.

RECREATION

Shanghai Yangtze River Bridge

: Changxing Island

Hengsha Island

Pudong International Airport

To Yangshan Harbor

Hangzhou Bay



OPERA HOUSE CARPARK

OWNER: TBD DESIGNER: DR PELLS, MR. COLEFAX, MR. BARRY
CONTRACTOR: THIESS PT LTD

AFTER

THE OPERA HOUSE WAS COM-

PLETED IN 1973 THERE WAS A NEED FOR NEARBY PARKING. A 12

STORY, FREE STANDING, UNDERGROUND, DOUBLE HELIX STRUCTURE WAS BUILT NEARBY TO MEET THE RE-

QUIREMENTS. THE CAVERN HAS AN OUTER DIAMETER OF 71.2M WITH A CENTRAL ROCK CORE 36.4M IN DIAMETER, WITH A
7-81 THICK CROWN PILLAR. THE CAVERN IS 34M DEEP AND HAS FOUR 6M WIDE TUNNELS CUT THROUGH THE CORE PILLAR TO
PROVIED CROSS CEONNECTIONS BETWEEN HELIXES. THE STRUCTURE ITSELF IS FREE STANDING WITHIN THE CAVERN, WHICH
IS SUPPORTED BY ROCK ANCHORS AND DOWELS. THE ROOF IS COVERED WITH A 150MM LAYER OF SHOTCRETE. THE 34M HIGH
WALLS ARE UNLINED AND THERE ARE NO FORMED CONCRETE LININGS ON ANY OF THE ACCESS AND VENTILATION TUNNELS OR
ANY PART OF THE MAIN CAVERN.

. X - r L

.-.'.-» Gt o
TV ETNA ..

URBAN ISSUES
TR EETIR T ToTtaL CosT: $40+ mIiLLION (AU)

SERVICE

SAFETY PLANNING CONSTRUCTION
PuBLIC TRANSIT 1988 - 1990 1992 - 1994
TRAFFIC

TRAVEL TIME
NOISE LEVELS A SHORT ACCESS TUNNEL SO AS TO MINIMIZE THE PERCEPTION BY PATRONS THAT THEY WERE

PoLLUTION DRIVING DEEP INTO THE EARTH. A CLEAR SPAN OF 17.4M TO ALLOW FOR TWO ROWS OF
NATURAL HAZARDS PARKED CARS AND A CENTRAL AISLE

SERVICEABILITY EXCAVATION TECHNIQUE HAD TO PERFORM TO ESTABLISHED NOISE AND VIBBRATION CON-
CONSTRUCTION STRAINTS ESTABLISHED BY THE DEPARTMENT OF PUBLIC WORKS. PEDESTRIAN ACCESS FROM
THE PARKING STATION TO THE FORECOURT OF THE OPERA HOUSE.

MULTI-USE
INTRA-TRANSIT
SEISMIC

OTHER




SOLUTION

ENERGY ONE OF THE LARGEST SHALLOW
HOUSING ROCK CAVERNS IN THE WORLD WITH
R A SPAN OF BETWEEN 17.5 AND
AIL 19M WITH A 7-9M THICK CROWN
ROAD PILLAR OF WEATHERED SANDSTONE
PEDESTRIAN SUPPORTED BY TENSIONED AND
P UNTENSIONED ANCHORS AS WELL
ARKING AS A 150MM SKIN OF REINFORCED
VENUE SHOTCRETE. THE DOUBLE HELIX
SHOPPING DESIGN ALLOWS FOR QUICK AC-
M U CESS AND EGRESS FROM EVENTS
ULTI-USE AT THE OPERA HOUSE.
STORAGE

PIPELINE

SEWER

TREATMENT

RECREATION

BENEFITS

ALLOWED EASY PARKING ACCESS TO A WORLD RE-
NOWED STRUCTURE AND SYDNEY LANDMARK.

DID NOT DISRUPT SURROUNDING AREA INCLUDING
HARBOUR, AND MET ALL NOISE AND VIBRATION
REQUIREMENTS DURING CONSTRUCTION.

KEYS TO SUCCESS

FULLY PRIVATELY FINANCED.

WORLDS FIRST DOUBLE HELIX UNDERGROUND PARK-
ING STRUCTURE.

LARGE SPANS SUPPORTED IN SANDSTONE.

FURTHER INFORMATION

RoADS AND TRAFFIC AUTHORITY, NSW

LEVEL 4, 260 ELIZABETH STREET, SURRY HILLS NSW 2010 AUSTRALIA
WWW.RTA.NSW.GOV.AU

MARK ANDREW

(02)9218 6225

MARK_ANDREW@RTA.NSW.GOV.AU




EXPO POWER STATION

OWNER: SHANGHAI MunIcIPAL ELECcTRIC CoO. DESIGNER: XD-AD
CONTRACTOR: TBD

T HE

SHANGHAI WORLD EXPO

500kY UNDERGROUND TRANSMISSION AND SUBSTATION, SIT-

UATED IN THE CENTRAL DISTRICT OF SHANGHAI IS AN IMPORTANT PROJECT LEADING UP TO

THE 2010 SHANGHAI WORLD EXPO. THE PROJECT CONSISTS OF A FOUR LEVEL, 130M DIAMETER SHAFT. THE TOTAL DEPTH OF

THE SHAFT IS 34M AND IT WAS CONSTRUCTED IN DIFFICULT MARINE LAYERS VARYING FROM SOFT CLAY AND SAND; WITH A GROUND-
WATER TABLE APPROXIMATELY 0.3-1.5M BELOW THE GROUND SURFACE. THE EXCAVATION WAS MADE POSSIBLE THROUGH THE USE OF
CYLIDRICAL DIAPHRAGM WALLS WITH A THICKNESS OF 1.2M AND LENGTH OF 57.5M. SHAFT-GROUTED PILES WITH A LENGTH OF 48.6M
WERE USED TO COMBAT UPLIFT WATER PRESSURES.

- [Jllilfﬁ'iifl:

EEHTTEC TR ToTAaL CosT: 480 MILLION RMB

SERVICE
PLANNING CONSTRUCTION

SAFETY

‘04 - Dec. ‘05 DEc. ‘05 - Jun. ‘09
PUBLIC TRANSIT . £ oN

TRAFFIC THE SHANGHAI WORLD EXPO UNDERGROUND TRANSMISSION AND SUBSTATION (SWEUTS) 1s
TRAVEL TIME LOCATED NEAR THE HEART OF SHANGHAI, THEREFORE LAND IS AT A PREMIUM. THEREFORE,
NoI1SE LEVELS THE SUBSTATION WILL BE COMPLETELY UNDERGROUND WHILE ABOVE, A SCULPTURE PARK IS
P PLANNED. THE ALREADY STRAINED POWER GRIDE OF SHANGHAI WILL BE GREATLY ALLEVI-

OLLUTION ATED BY THE STARTUP OF THE SWEUTS. THE STATION WILL ALSO SUPPLY RELIABLE POWER
NATURAL HAZARDS To THE 2010 WorLD ExPO.

SERVICEABILITY

CONSTRUCTION THE SHANGHAI AREA IS SEISMICALLY ACTIVE AND THEREFORE ANY MAJOR STRUCTURE MUST
MuLTI-USE BE DESIGNED TO WITHSTAND SEISMIC LOADS. BY PLACING SWEUTS UNDERGROUND THE STA-
INTRA-TRANSIT TION IS PROTECTED AND SO IS THE PUBLIC

SEISMIC



SOLUTION

HOUSING
RATL
RoAD
PEDESTRIAN
PARKING
VENUE
SHOPPING
MuLTI-USE
STORAGE
PIPELINE
SEWER
TREATMENT
RECREATION

BENEFITS

THE FIRST 500KV UNDERGROUND POWER STATION
IN CHINA, UTILIZING MOST ADVANCED TECHNOLOGY
AND TECHNIQUES AVAILABLE. THE STATION WILL
GUARANTEE A CONTINUOUS POWER SUPPLY TO THE
2010 WorLD ExPo.

KEYS T0 SUCCESS
ECONOMIC USE OF SPACE IN A VERY DENSE AREA,
CREATION OF PUBLIC SPACE WHILE ALLOWING THE
SUBSTATION TO OPERATE SAFELY AND SECURELY.

FURTHER INFORMATION
WEIDONG WANG

EAST CHINA ARCHITECTURAL DESIGN & RESEARCH INSTITUTE Co.
SHANGHAI, CHINA

HTTP://WWW.XD-AD.COM.CN/INDEX.JSP

0086 32 33134530

JIANGBIN_WU@ECADI.COM

THE SHANGHAI WoRLD Expo UN-
DERGROUND POWER STATION WILL
SUPPLY UP T0 500KV OF ELEC-
TRICAL POWER TO THE DOWNTOWN
SHANGHAI AREA AND HELP TO
GUARANTEE THE STABILITY OF
THE ALREADY STRAINED POWER
GRID DURING THE 2010 SHANGHAI
WORLD EXPO.




BUND TOURIST TUNNEL

OWNER: TBD

DESIGNER: TBD

CONTRACTOR: TBD

BuNbD

TOURIST TUNNEL IS LO-

CATED UNDER THE HUANGPU RIVER IN SHANGHAI DOWNTOWN.

THE PUXI ENTRANCE IS LOCATED IN THE NORTH SIDE OF CHEN YI SQUARE AND BORDERING THE

HUANGPU RIVER. THE PUDONG ENTRANCE IS LOCATED IN SOUTH SIDE OF THE ORIENTAL PEARL TV TOWER AND IN FRONT OF THE
INTERNATIONAL CONFERENCE CENTER.

NOT ONLY IS THE BUND TOURIST TUNNEL A TOURIST ATTRACTION BUT ALSO IT IS AN ARTERIAL CROSS-STRAIT TRAFFIC ROUTE FOR
HUANGPU RIVER. THE TUNNEL IS 6.76 METERS IN DIAMETER, AND 646.7 METERS LONG. THE TUNNEL APPLIED A NUMBER OF NEW
TECHNOLOGIES, AND BROKE SEVERAL RECORDS. EXCAVATION WAS ACCOMPLISHED THROUGH THE USE OF AN ARTICULATED EPB SHIELD
MACHINE. THE 26.2 METERS DEPTH OF THE EXCAVATION PIT IS THE DEEPEST OF ITS TYPE IN SHANGHATI.

SRR L .y,

N - _ =

URBAN ISSUES
ARCHITECTURE
SERVICE

SAFETY

PuBLIC TRANSIT

ToTaL CosT: 500 MILLION RMB

CONSTRUCTION
TBD - TBD FEB. ‘98 - APR. ‘00

PLANNING

TRAFFIC

TRAVEL TIME

NoIse LEVELS

POLLUTION
NATURAL HAZARDS
LAND USE
SERVICEABILITY
CONSTRUCTION
MULTI-USE
INTRA-TRANSIT
SEISMIC

OTHER

THE BUND TOURIST TUNNEL PROVIDES A CONDUIT TO ALLOW PEDESTRIANS TO QUICKLY
CR00SS THE HUANGPU RIVER. THE TOTAL TRANSIT TIME IS BETWEEN 2.5 AND 5 MINUTES
AND THE TUNNEL CAN HANDLE UP TO FIVE THOUSAND PASSENGERS PER HOUR. EASING TRAF-
FIC IN DOWNTOWN SHANGHAI AND DECREASING TRAVEL TIME DURING TRAFFIC JAMS AND RUSH
HOUR.



BENEFITS

QUICKLY TRANSPORTS PEDESTRIANS ACROSS THE

HUANGPU RIVER.
USE OF IMAGES, MUSIC, AND LIGHTS

CREATE AN

ENTERTAINING SPACE WHILE MOVING PASSENGERS

EFFICIENTLY.

KEYS T0 SUCCESS

USE OF AN ARTICULATED EPB MACHINE TO EXCE-
VATE THE TUNNEL ALLOWED FOR MINIMAL DISTUR-

BANCE DURING CONSTRUCTION.

FURTHER INFORMATION

WEIDONG WANG

EAST CHINA ARCHITECTURAL DESIGN & RESEARCH
SHANGHAI, CHINA
HTTP://WWW.XD-AD.COM.CN/INDEX.JSP

0086 32 33134530

JIANGBIN_WU@ECADI.COM

INSTITUTE Co.

SOLUTION
ENERGY
HOUSING

RoAD
PEDESTRIAN
PARKING
VENUE
SHOPPING
MuLTI-USE
STORAGE
PIPELINE
SEWER
TREATMENT
RECREATION

THE BUND TOURIST TUNNEL EM-
PLOYS SMALL AUTOMATED TRAIN
CARS WHICH USE ADVANCED MONI -
TORING TECHNOLOGIES TO ENSURE
OPTIMAL SERVICE. THE TUN-
NEL HAS BECOME AN IMPORTANT
TOURIST ATTRACTION WITH OVER
100,000 RIDERS IN THE FIRST
WEEK OF OCTOBER, 2000.




IMAGES ARE WHOLLY OWNED BY THE SUBMITTER OF EACH SURVEY. IF YOU BELIEVE AN IMAGE IS BEING USED IMPROPERLY
OR IS CREDITED IMPROPERLY OR FOR HARD COPIES OF THESE SURVEYS PLEASE CONTACT WILLIAMSALE@PBWORLD.COM

CovER IMAGES: UPPER, WIKIMEDIA.ORG LOWER:PHOTOEVERYWHERE.CO.UK
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