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SYSTRA International Bridge Technologies (SYSTRA IBT) 

is a firm solely dedicated to bridge engineering. We are a 

wholly-owned subsidiary of the SYSTRA Group, a world leader 

in the design of transport infrastructure. IBT is a cornerstone of 

SYSTRA Bridges, a network of 350 bridge specialists deployed 

worldwide. SYSTRA Bridges encompasses IBT’s offices in the 

United States, Canada, and the Middle East, and SYSTRA’s 

bridge design hubs in France, Korea, and India. 

SYSTRA’s experience in mass transit and infrastructure 

engineering includes projects located in 150 different 

countries throughout the world. IBT’s professionals have 

extensive experience in all facets of bridge engineering. Our 

clients include transportation authorities, general contractors, 

and multi-discipline engineering firms. We have been the 

Engineer-of-Record for both traditional design/bid/build and 

for design/build projects.

IBT’s specialized bridge types include cable-stayed, 

extradosed, and segmental concrete bridges. We are a world 

leader in metro and high-speed rail elevated guideway design. 

SYSTRA Bridges brings references in suspension bridges, 

arches, and truss bridges. SYSTRA’s U-shaped viaduct design 

has been used to build 280 miles (450 km) of elevated 

guideway. SYSTRA is also a world leader in rail systems 

specialty engineering.

SYSTRA International Bridge Technologies emphasizes the 

importance of producing bridges tailor-designed for their 

site that are constructible and economical without sacrificing 

elegance. We aim to develop cost-saving concepts considering 

well-conceived construction methods, selecting suitable 

materials based on cost-effectiveness.CO
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CHICAGO TRANSIT AUTHORITY (CTA)
RED-PURPLE MODERNIZATION PROJECT 

CHICAGO, ILLINOIS

  CLIENT/OWNER:
Chicago Transit Authority

CONTRACTOR:
Walsh Construction and 
joint venture partner Fluor 
Corporation 

ESSENTIALS:

BRIDGE DESIGN 
CONSULTANT:
SYSTRA IBT

SYSTRA IBT’S ROLE:
Detailed guideway design

As part of the Walsh-Fluor Design-Build Team, SYSTRA-
IBT developed a segmental concrete guideway for a major 
portion of the US$2 Billion Red-Purple Modernization 
project in Chicago.  This design required approval of an 
alternate technical concept that significantly improved 
upon the baseline steel design.  It will be the first segmental 
structure built by the Chicago Transit Authority (CTA).  The 
CTA operates the famous Chicago ‘L’ (short for “Elevated”) 
rapid transit system, which first began service in 1892 and is 
well-known for its steel structures.  Significant factors for our 
concept’s approval included:

•  Improved means to address difficult    
 construction equipment access,
•  Compressed construction schedule, 
•  Reduced initial construction cost, and
•  Reduced maintenance cost.

During the pursuit, we were able to showcase SYSTRA-IBT’s 
distinctive visualization capabilities. Our realistic renderings 
were incorporated in the reviews of the alternate technical 
concept, and were a key factor in communicating the design, 
construction and aesthetic concepts to the CTA and the 
public.

The SYSTRA Bridge Group, SYSTRA Consulting USA, and 
SYSTRA-DTE also collaborated for this pursuit.  

In addition to bridge engineering, we were able to quickly deploy 
our worldwide rail systems and transit expertise.  Due to the 
unique character of our proposed structure within the Chicago 
system, it was necessary for SYSTRA to develop a unique stray 
current protection system that effectively protects both the new 
closed-deck segmental structure and the adjacent open-deck 
steel structures.  

The ‘L’ is the second busiest rail mass transit system in the United 
States, and it is an iconic symbol of Chicago.  This is a very high-
profile win for us in North America.
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DCR ACCESS ROAD BRIDGE
 RANDOLPH, MASSACHUSETTS

Owner-Developer: 
Massachusetts Department 
of Transportation

Contractor: R. Zopp

Prime Consultant: 
Purcell Associates

Bridge Design Consultant: 
SYSTRA IBT

ESSENTIALS:

Construction Engineering: 
Finley Engineering Group Inc.

Year Completed: 2010

SYSTRA IBT’s Role: Detailed 
design and construction 
supervision.

 The DCR Access Road Bridge is 248 ft (76 m) long, 
comprising two 124 ft (38 m) spans. The superstructure 
is 29.7 ft (9 m) wide and 5.38 ft (1.6 m) deep. The unique 
design consists of a channel section built with precast 
concrete segments. The design increases vertical clearance 
over Route 24 by more than 2 ft (0.6 m) without requiring 
additional abutment fill.

This innovative design was awarded:

• 2011 ASBI – Award of Excellence
• 2011 PCI – Engineering Design Award

www.systraibt.com
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EAST LINK EXTENSION I-90 CROSSING – SOUND TRANSIT   
SEATTLE, WASHINGTON

  
ESSENTIALS:

 The East Link Extension project expands the existing 
Seattle light rail system from Seattle across Lake Washington to 
Bellevue. The 14 mi (22.5 km) alignment is primarily situated 
at grade with isolated elevated and tunnel sections. The I-90 
crossing at the eastern terminus of the I-90 floating bridge 
is one of two long-span structures along the alignment. This 
cast-in-place segmental balanced cantilever bridge includes a 
360 ft (109.8 m) main span with 245 ft (74.7 m) and 250 ft 
(76.2 m) side spans. The double-track alignment traverses a 
compound curve with a minimum centerline radius of 526 ft 
(160.4 m). The segmental super-structure consists of 175 ft 
8 in (53.6 m) cantilevers off of each of the two main piers and 
60 ft 6 in (18.4 m) and 65 ft 6 in (20.0 m) falsework sections 
at each end pier. Typical segments are 15 ft 4 in (4.67 m) long.

Owner: Central Puget Sound 
Regional Transit Authority 
(Sound Transit)

Prime Consultant: HNTB/Jacobs/
Hatch-Mott MacDonald

Contractor: Shimmick/Parsons

Segmental Superstructure 
Design Consultant: 
SYSTRA IBT

Our Role: Detailed 
design of the long-span 
superstructure and 
substructure elements.
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  Owner: Clallam County 
Public Works Department

Designer: BergerABAM

Contractor: Parsons

ESSENTIALS:

Year Completed: 2009

SYSTRA IBT’s Role:
Construction Engineering

 The Elwha River Bridge in Port Angeles, Washington opened 
to traffic on September 25, 2009. The bridge replaces an aging 
one lane steel truss bridge built in 1914.

 The 589 ft (180 m) structure includes a 255 ft (78 m) main 
span with 132 ft (40 m) and 201 ft (61 m) side spans. The bridge 
was built using a combination of cast-in-place balanced cantilever 
and cast-on-falsework construction methods. Typical segments 
measured 14.7 ft (4.5 m) long by 31 ft (9.5 m) wide at deck 
level and 16 ft (4.9 m) wide at the webs. The western cantilever 
required one of the form travelers to follow a horizontal curve 
with a 185 ft (56.4 m) radius while remaining on the narrow box 
deck. After closure of the superstructure spans, a pedestrian 
walkway composed of 15 ft (4.6 m) wide by 6 in (152 mm) thick 
precast panels was suspended from the soffit of the box using steel 
hanger rods spaced every 8 ft. (2.4 m) The bridge accommodates 
two 10 ft (3 m) traffic lanes and two 4 ft (1.2 m) shoulders on the 
box girder deck.

 The Elwha River Bridge project won #7 in the 2010 Roads & 
Bridges, Top Ten Bridges Award.

ELWHA RIVER BRIDGE
PORT ANGELES, WASHINGTON
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Client: McElhanney Consulting 
Services, ltd.

Owner: National Highway 
Authority of India (NHAI)

Design/Build Contractor: 
Navayuga Engineering 
Company Ltd.

ESSENTIALS:

Bridge Design Consultant: 
SYSTRA IBT

SYSTRA IBT’s Role: 
Conceptual, detailed 
design and construction 
engineering

 This new crossing of the Ganga River connects NH-31 near 
Bakhtiyarpur on its southern end to NH-28 near Tajpur on its 
northern end.  The total length of the bridge is 5.5 km (3.4 mi) 
comprising forty-three 125 m (410 ft) spans and two 70.75 m (232 
ft) end spans.  The bridge crosses the 2,250 m (7,380 ft) wide 
active river channel.

 The 24 m (78 ft) wide deck includes four traffic lanes, 
shoulders, and two pedestrian walkways. The superstructure 
consists of a variable depth precast segmental single-cell concrete 
box girder stiffened with exterior struts.  Moment resisting 
hinges are typically located at mid-span every three spans. The 
connection between the superstructure and substructure is 
monolithic with vertical post-tensioning. The upper portion of the 
piers located above high flood level consists of twin walls with a 
pier cap on top. The piers are supported by 2.5 m (8 ft) diameter 
pile foundations.  The bridge will be built in balanced cantilever 
with an overhead gantry. Design-build project.

GANGA RIVER BRIDGE
BAKHTIYARPUR, STATE OF BIHAR, INDIA

Photo Credit: McElhanney Consulting Services, ltd.

www.systraibt.com
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HART AIRPORT GUIDEWAY AND STATIONS
HONOLULU, HAWAII, USA

  CLIENT/OWNER:
Honolulu Authority for Rapid 
Transit (HART)

CONTRACTOR: 
Shimmick / Traylor / Granite

PRIME CONSULTANT:
Parsons 

BRIDGE DESIGN 
CONSULTANT: SYSTRA IBT

ESSENTIALS:

SYSTRA IBT’S ROLE:
Detailed guideway design

SPAN LENGTH:  
42.6 m (140 ft) typical up to 
50.3 m (165 ft) maximum

TOTAL BRIDGE LENGTH:  
8.2 km  (5.1 mi)

WIDTH:  9.30 m (30.5 ft)
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 This project consists of  8.2 km  (5.1 mi) of elevated guide-
way for a new light rail system. It includes typical span lengths 
ranging from 19.8 m (65 ft) to 45.7 m (150 ft) and one longer pair 
of 50.3 m (165 ft) continuous spans. The substructure, designed 
for high seismic demand, consists of single reinforced concrete 
piers supported on mono-drilled shafts. The superstructure 
is constructed using precast segmental technology with the 
superstructure erected span-by-span with an overhead gantry.  

www.systraibt.com
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MOSQUITO ROAD BRIDGE 
EL DORADO COUNTY, CALIFORNIA

ESSENTIALS:

CLIENT/OWNER: El Dorado County

BRIDGE DESIGN CONSULTANT: 
SYSTRA IBT and Quincy Engineering, Inc.

SYSTRA IBT’S ROLE: Concept and detailed design.

The Mosquito Road Bridge spanning the South Fork of the 
American River replaces a one-lane timber suspension bridge 
built-in 1939. The three-span post-tensioned concrete box 
girder bridge has a 536 ft (163.4 m) main span with 322 ft 
(98.2 m) end spans. The bridge, which is constructed using the 
cast-in-place balanced cantilever segmental method, varies in 
depth from 12 ft (3.66 m) to 30 ft (9.15 m) and is supported 
by two hollow main piers consisting of 5 ft (1.52 m) confined 
corner octagons joined by 2 ft (0.61 m) wide walls. The 
columns rise nearly 200 ft (61 m) above the CIDH supported 
footings, and the roadway reaches heights of approximately 
375 ft (114 m) above the river.

SYSTRA IBT is responsible for detailed design calculations and 
drawings of the superstructure and columns and for the review 
of the foundation and abutment designs. Engineer of Record.

Renderings by: SYSTRA-IBT Viz
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Owner: National Highways 
Authority of India (NHAI)

Design/Build Contractor: 
Navayuga Engineering 
Company Ltd.

ESSENTIALS:

Prime Consultant: JMI Pacific  

SYSTRA IBT’s Role:
Conceptual design, detailed 
design, and construction 
engineering

 This 4.1 km (2.5 mi) long viaduct is the first section of 
the Nelamangala Expressway in Bangalore, India. The 16.4 m 
(54 ft) wide precast segmental box girder carries four lanes of 
traffic and is built within the median of the NH4 highway.

 Typical spans vary from 28.5 m (93 ft) to 39.4 m (129 ft) and 
use epoxy joints and external post-tensioning. A special 44 m 
(144 ft) span is achieved by using cantilever piers in conjunction 
with a typical 39.4 m (129 ft) span. The substructure consists 
of cast-in-place piers on bored pile foundations. The viaduct is 
erected span-by-span with an overhead gantry. Design-Build.

NELAMANGALA EXPRESSWAY
BANGALORE, INDIA

www.systraibt.com
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OTAY RIVER BRIDGE
SAN DIEGO, CALIFORNIA

  
Client: South Bay Expressway 
and Caltrans

Owner: Caltrans, District 11

Design/Build Contractor: 
Otay River Constructors 
(Washington Group and Fluor 
Joint Venture)

ESSENTIALS:

Prime Consultant: 
Washington Infrastructure 
Services

Year Completed: 
December 2007

SYSTRA IBT’s Role:
Detailed design, and 
construction engineering, 
technical assistance on site

 This award-winning bridge is part of a 15 km (9 mile) 
toll road connection between State Route 54 south of San 
Diego, California and State Route 905 near the Mexican 
border. The 1,012 m (3,320 ft) long Otay River Bridge at the 
south end of the project is a high-level valley crossing with 
pier heights of up to 55 m (180 ft) and twelve 90 m (295 ft) 
spans. It was one of only two precast segmental bridges in 
California at the time of construction.  The bridge consists of 
twin variable-depth box girders with a total width of 23.2 m 
(76 ft) connected by a transverse diaphragm at the piers and 
a cast-in-situ slab along the centerline of the bridge. Three 
moment-resisting expansion joints are located at mid-spans 
to facilitate thermal expansions and contractions.

 The superstructure is supported on cast-in-place piers 
resting on drilled shaft foundations. The connection between 
the superstructure and the piers is monolithic to help resist 
high seismic loads.

 The precast segmental box girders were erected in 
balanced cantilever from the top using an overhead gantry. 
The design allowed for the single gantry to erect both side-
by-side box girders simultaneously.

 The toll road is a design-build project funded with private 
financing. Ultimately, it will be owned by the California 
Department of Transportation (Caltrans); therefore, the Otay 
River Bridge was designed in accordance with Caltrans’ rigorous 
standards for state-of-the-art bridges in high seismic zones.

 This project received numerous awards, including the ASBI 
2007 Bridge Award of Excellence, the PCA 2008 Concrete Bridge 
Award of Excellence, the PTI 2008 Merit Award, and PCI’s special 
award, the Harry H. Edwards Industry Advancement Award. 
Design-build project.

www.systraibt.com
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RÉSEAU EXPRESS MÉTROPOLITAIN (REM)
GREATER MONTRÉAL, CANADA

  CLIENT/OWNER:
CDPQ Infra Inc. / Project REM s.e.c.

CONTRACTOR: 
NouvLR General Partnership: SNC-
Lavalin Major Projects Inc., Dragados 
Canada Inc., Groupe AECOM Québec 
Ltée, EBC Inc.Pomerleau Inc.

PRIME CONSULTANT:
SNC-Lavalin Inc.
AECOM Consultants, Inc.

ESSENTIALS:
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SUBCONTRACTOR FOR 
GUIDEWAY ERECTION: 
Rizzani de Eccher 

BRIDGE DESIGN 
CONSULTANT:
SYSTRA IBT

SYSTRA IBT’S ROLE:
Detailed design of
guideway and 
substructures.

The Réseau Express Métropolitain (REM) is a new fully 

automated and electric light rail network. It will include 

26 stations and span the greater Montréal area with 67km of 

tracks in both directions – by comparison, the current metro 

network is 69.2km long. Providing services 20 hours a day, 

7 days a week. 

This new light metro rapid transit system features about 

21.5km of elevated structures including 16.2km of segmental 

guideway in the Sainte-Anne-De-Bellevue, airport, and part of 

Deux Montagnes antennas.

SYSTRA IBT is responsible for the complete elevated guideway 

structure on the Sainte-Anne-de-Bellevue, Airport, and Deux-

Montagnes antennas which make up approximately 16km of 

the 67km REM network.

Photo credit: Réseau Express Métropolitain

www.systraibt.com


WWW.SYSTRAIBT.COM

PR
EC

AS
T

 S
EG

M
EN

TA
L

BR
ID

G
E

S. 200TH LINK EXTENSION - SOUND TRANSIT
SEATTLE, WASHINGTON

  
Owner: Central Puget Sound 
Regional Transit Authority

Design/Build Contractor: 
PCL Construction Services

Prime Consultant: 
HDR Engineering, Inc.

Segmental Superstructure 
Design Consultant: SYSTRA IBT

ESSENTIALS:

Year Completed:
November 2016

SYSTRA IBT’s Role: 
Conceptual design, detailed 
design, and construction 
engineering of segmental 
superstructure.

 The South 200th Link Extension project expands the 
existing light rail system from Sea-Tac Airport to South 200th 
Street and 28th Avenue South. The structural design involves 
the construction of 1.6 miles (2.6 km) of double-track light rail 
transit on an elevated guideway. The guideway is a precast 
segmental structure including twin track, and single track box 
girders. Typical spans are simply supported with a maximum 
length of 130 ft 6 in (39.8 m). Continuous structures are used 
for longer spans up to 156 ft (47.5 m). The project includes two 
long span bridges with main spans of 333 ft (101.5 m) and 363 
ft (110.6 m) in the area surrounding the Sea-Tac Airport. Typical 
spans are erected span-by-span with an overhead truss, long 
spans are erected in balanced cantilever with cranes on the 
ground or on deck.

 Construction began in 2013, with service to start in 
September 2017.

www.systraibt.com
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SOUND TRANSIT LINK LIGHT RAIL
SEATTLE, WASHINGTON

  
Client/Owner:
Central Puget Sound Regional 
Transit Authority

Contractor: PCL

Prime Consultant: 
Hatch/ Mott McDonald

ESSENTIALS:

Year Completed:
July 2009

SYSTRA IBT’s Role:  
Detailed guideway design, 
construction supervision

 This 5 mile (8 km) stretch of light rail extends from Boeing 
Field, at the southern outskirts of the city of Seattle, to the 
Seattle-Tacoma Airport. The project includes 4 miles (6.4 km) 
of elevated guideway carrying twin tracks with continuously 
welded rails fastened to the top of the superstructure. Three 
stations are placed along the alignment. The project is located 
in an environmentally sensitive area.

 The superstructure consists of a precast segmental box 
girder with typical spans of 120 ft (36.6 m). Three long span 
structures with spans varying from 220 ft to 350 ft (67 m to 
106.6 m) were required for special crossings over the 
I-5 highway, the BNSF railroad, and the Duwamish River. 
Construction from the top minimized impact on traffic and the 
sensitive environment.

 A unique V-shape triangular cross section was developed 
specifically for this project. This design optimized superstructure 
quantities and reduced the visual impact when observed from 
ground level. The forming of the superstructure segments was 
simplified by the elimination of the diaphragms at the PT tendon 

deviations. Exterior diaphragms were used at the pier segments 
for transverse stability and to transfer seismic forces to the buffers 
on top of the piers. The lower part of the diaphragm was kept 
horizontal to eliminate the need for bearing plinths. 

 The columns were designed to match the shape of the outside 
diaphragms at the pier segments so that the superstructure 
appears to be supported by a “cradle.” Light curved parapets were 
used on each side of the guideway. Most columns are supported 
on single 10 ft (3 m) diameter drilled shafts to reduce the impact 
of construction on the right-of-way.

 The bid for the successful contractor was USD $25 million 
under the owner’s estimate. Design-Bid-Build.

www.systraibt.com


WWW.SYSTRAIBT.COM

PR
EC

AS
T

 S
EG

M
EN

TA
L

BR
ID

G
E

SOUTH ROAD SUPERWAY
ADELAIDE, AUSTRALIA

  Client/Owner:
Department for Transport, 
Energy and Infrastructure 
(DTEI), South Australia

Contractor: Urban Superway 
(A joint venture of John 
Holland/Macmahon/Leed)

ESSENTIALS:

Prime Consultant: GHD

SYSTRA IBT’S Role: 
Design of south end 
structure (foundations, 
piers, superstructure), 
construction engineering.

 The South Road Superway serves as a direct connector 
between the A13 Highway and the industrial area to the north 
of Adelaide. The project consists of 3 km (1.9 mi) of elevated 
roadway including mainline and access ramps. The structure 
consists of multiple lines of box girders. The box girders are 
supported by architectural piers supported on 1.05 m (3 ft 5 in) 
diameter CFA piles. Two types of precast segments were used 
on the project: single cell with internal struts maximum 17 m 
(56 ft)-wide and single cell maximum 13.5 m (44 ft 4 in) wide. The 
66 m (216 ft) long typical spans and 80 m (263 ft) long special 
span were erected in balanced cantilever with a combination of 
overhead gantry, crane on ground and lifting frames on deck. 
Access ramps were built span-by-span on falsework.

www.systraibt.com
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