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Purpose and Learning Objectives

Purpose:

The 2023 Convention provides an educational forum that will focus on a few of the 
latest innovations and technologies in the construction industry. 

At the end of this presentation, you will be able to:

ÅExplain the importance of design integration for transit structures during 
construction

ÅExplain the advantages of precast segmental in a long lead-time environment

ÅExplain how challenges of constricted urban construction can be mitigated
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Chicago Transit Authority

ÅSecond largest public transportation system in the nation

ÅCovers the City of Chicago and 35 surrounding suburbs

Å1.6 million rides on the average weekday

ÅServes two major airports (OôHare and Midway)

ÅProvides around the clock service on certain routes

ÅBus System

Å1,864 buses operate 129 routes over 1536 route miles 
stopping at 10,768 bus stops

ÅRail System

ÅThe L

Å1,492 railcars operate over 224 miles of track stopping 
at 145 rail stations 



What is RPM?

ÅRed and Purple Modernization Program
ÅLargest capital project in CTA history

ÅMulti-billion dollar multi-phased program

Å9.6-mile stretch of CTAôs Red and Purple Lines 
from Belmont to Linden

ÅExisting infrastructure is over 90 years old

Å21 current stations

ÅCarries over 20% of CTA train rides

ÅBegan over 10 years ago

2009-2010

Vision Study

2011

Environmental

Outreach

2012-2013

Alternatives

Refinement

2014-2015

Phase One 

Environmental 

Hearings

2016-2017

Engineering

and Funding

2018

Procurement, 

Demolition, 

and Utilities

2019-2025

Construction



RPM ï LBMM

LBMM ς Lawrence to Bryn Mawr Modernization

Begins slightly north of Leland, structure ends 
on north side of Ardmore.

North and south ends include short lengths of 
steel viaducts where clearance is low.

The majority of the track structure in this area is 
segmental concrete.



RPM - Flyover
ÅRed-Purple Bypass Project

ÅConstruction of a grade-
separated bypass for the 
Brown Line to increase speed, 
reliability, and capacity in the 
corridor

ÅModernization and 
realignment of approximately 
1.4 miles of associated 
mainline tracks from Belmont 
station on the south to 
Cornelia Avenue on the north



LBMM ï Alignment and Section

ÅLBMM Layout
ÅApproximately 1.5 miles running north to south

ÅFour tracks, typically

ÅPocket track in middle

ÅIntegrate with four new stations



LBMM ï Alignment and Section

A pocket track with crossovers will 
be built between Argyle and 
Berwyn stations.

In this area, a third box girder will 
be built between the typical two, 
and the wing tips connected with 
a cast-in-place closure.



LBMM ï Existing Conditions
ÅLawrence to Bryn Mawr Modernization Project

ÅOriginal viaduct on retaining walls built about 100 years ago

ÅNeighborhood has grown right up against it, making it a tight site with clear 
advantages for segmental



LBMM - The Base Caseé
ÅThe Base Case

Å Concrete closed deck with Direct Fixation trackwork

Å Steel superstructure

Å Cast in place concrete substructure



LBMM - Segmental ATC

ÅArrangement was initially prohibited in the 
RFP

ÅRevised concept allowed after months of 
vetting



LBMM ï Staging

ÅTrains remain in service
1. Close eastern tracks

2. Eastern two tracks 
demolished

3. Eastern and pocket 
track boxes constructed

4. Switch trains to new 
box

5. Western two tracks 
demolished

6. Western box 
constructed

7. Full service
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Design Development

ÅStructural Design
Å120ô Simple Spans

ÅRelatively high PT 
ratio.



Design Development

ÅSimple means Simple

There are some big loads to 
check, but the overall system is 
not complex

Transverse offsets take the most 
attention for concentrated loads



Design Development

ÅGantry

The gantry holding a span is always the 
biggest load.

We were fortunate ï the straight 
alignment allowed a relatively light 
gantry.

It weighed in at less than 2/3 the weight 
of comparable gantries



Design Development

ÅSystems

There are a lot of 
things on the 
deck, particularly 
near crossovers



Design Development

ÅSystems
ÅEquipment is complex, 

requires supports and 
penetrations.

ÅSegments are cast far in 
advance of work on site.

ÅRequires careful planning 
and coordination, including 
3D tools.
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Design Development

These have been 
included in great 
detail in an integrated 
BIM model that 
draws on several 
disciplines.

These are then 
integrated with the 
structural drawings 
for a completely 
integrated picture.



Design Development

The girder is real 
estate that a lot of 
people would like to 
claim.



Design Development

ÅRail Installation
It is easy to overlook the 
forces developed by the 
rails.

Do not do this!

Let's talk about rail-
structure interaction for a 
moment.



Design Development

ÅRail Installation
Rails are usually continuous for a long way, as in 
miles.

This means that they donôt move as 
temperatures change ï but the bridge does.

The fasteners you see here slip, transferring a 
force.  Most of the time itôs pretty manageable.


