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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:

AExplain the importance of design integration for transit structures during
construction

AExplain the advantages of precast segmental in a long lead-time environment
AExplain how challenges of constricted urban construction can be mitigated
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Chicago Transit Authority

A Second largest public transportation system in the nation 2 E“Rail (‘L) éystenh Map
A Covers the City of Chicago and 35 surrounding suburbs
A 1.6 million rides on the average weekday
AServes two major airports
A Provides around the clock service on certain routes

A Bus System o ey
A 1,864 buses operate 129 routes over 1536 route miles X
stopping at 10,768 bus stops

A Rail System
AThe L

A 1,492 railcars operate over 224 miles of track stopping
at 145 rail stations

RED AHEAD P
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What is RPM?

‘L’) System Map

e

Tl i

ARed and Purple Modernization Program

A Largest capital project in CTA history
A Multi-billion dollar multi-phased program

A96-mi l e stretch of CTAO6s Red
from Belmont to Linden

A Existing infrastructure is over 90 years old
A 21 current stations

A Carries over 20% of CTA train rides
A Began over 10 years ago

Belmont &
e mwm
Environmental Alternatives Phase One Engineering Procurement,
Outreach Refinement Environmental and Funding Demolition,
Hearings and Utilities

RED AHEAD
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RPM LBMM

LBMMCc Lawrence toBryn 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.

W,

modemizaﬁon
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2 Argyle
OLawrence

RPB
BELMONT

NI l|lllllll=ll'=il'l

CSl

RPM Project Segments

LEGEND
Corridor Services
=O= Purple Line

=On Purple Line
peak periods only

=C= Red Line

Connnecting Services

=O= Brown Line
Yellow Line

Additional Information
> Free train
connections
at station
o Secondary
station
entrance

& Park & Ride lot




RPM Flyover

A Red-Purple Bypass Project

A Construction of a grade-
separated bypass for the ek e O OB e - B R | ‘
Brown Line to increase speed, SR T R e N A hinn WA SN W N, N &.—» £ !! _&

reliability, and capacity in the Pl A T gy | T &__‘_131.. e

corridor T FTE R Nty e\ i f_

A Modernization and %\\.nmm.‘
realignment of approximately - WY s ey L g RS : S e S
1.4 miles of associated | o ;L : T o B
mainline tracks from Belmont
station on the south to
Cornelia Avenue on the north

" X &
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LBMM Alignment and Section

ALBMM Layout
A Approximately 1.5 miles running north to south
A Four tracks, typically
A Pocket track in middle
A Integrate with four new stations

f=—CL WEST COLUMN, BOX GIRDER & DECK CROWN Le——CL EAST COLUMN, 80X GIRDER

im—CL DECK CROWN, SEE NOTE 1

i
i

CL TRACK 1—et ! le—CL TRACK 2 CL TRACK 3—=t le—CL TRACK 4
i
i

1 s L1 e
wh ) i

yon q
iLyen q §

e (16

T
oA

DRAINAGE SCUPPER,

—CLEARANCE ENVELOPE
GUIDEWAY BOX GIRDER,

FENCE,
SEE NOTE ‘_\
-t

v,
I
[ BT oz 705 OF EMBANKMENT, SEE NOTE 3 i i i — ! ! ;
CONCRETE CAP, IS ! 4% / - - o AT
e oy e i & / ——— FENCE 0 ¥ of Y ac-A
; = O T TR R R R R A A A A e A A R B B T (BETWEEN COLUMNS). T o ) AR
—/ SEE NOTE 3 r 3
T
COMBUCHON PUBLIC ALLEY z
JOINT, TY®. CONCRETE CAP, ) B
i Riand —EXISTING '
RETAINING WALL B

GUIDE AT EACH
COLUMN, TYP.

v ‘ v 4@ SEE NOTE 2
| |
= I EUTT L
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LBMM Alignment and Section

0 3 (] 1" 2 3
———— ———
SCALE: 3/8"=1-0" SCALE: 3/4"=1-0"

GENERAL NOTES

1. TYPICAL PUNTH FOR TRACKS 2, 3, AND POCKET
TRACK SHOWN. PLINTH WIDTH AND CROSSOVER
TRACK VARY THROUGH POCKET TRACK.

2. FOR LOCAL OFFSET BETWEEN CL DECK CROWN
AND CL BOX GIRDER, SEE DRAWING ST-5068.

f=——CL EAST BOX GIRDER

A pocket track with crossovers will I

€L WEST HOX GIRDER & DECK CROWN be———CL BOCKET TRACK
i
) ! VARIES SEE WOTE 2
be built between Argyle and
13-8%" 217" i 217" 13'-8%"
. ' .
CL TRACK 1——=d Le——CL TRACK 2 | f=——CL BOX GIRDER & CL TRACK 3—=f le———CL TRACK 4
. ! i DECK CROWN i i
! i i
e . e i oy iy oy ! ~ - i -
72 ) 6'-0 i o Low POt 7—2% =g &-7% L L Low Pt L &-0 [ 7z
MIN. H 1 i MIN.
BT ! i i i | ! )
| 25 —5%" 1 i
£ ! i i
g {oTes TR oilig | i i | b i o
! i 2 | i ! -6 i
. . . . i i ; i . ! i i ~ 1
i i i ! i H i conmacy | NOISE BARRIER, TvP.
F i i ! i i C1P STTCH POUR— | ! - i
y H i | i ™ i i RALL, TYP.{
. | TOP OF DEGK| ! i i
i =i ' i i
- 1= i i i
1 I
i
i

| —ToOR
[
1% s

be built between the typical two, [L_Iﬂ_% ‘Eﬁaiﬁ% J
and the wing tips connected with | T P
a castin-place closure.

L DRAINAGE
FOOTWALK, SCUPPER, TrP b

TP

SYSTEMS I
CONDUIT J
IN ABEYANCE

7-s%"

lw——CL DECK CROWN =——CL 80X GIRDER

TYPICAL SECTION AT POCKET TRACK = DK o
SCALE: 3/8" = -0 - -
ANR RAIL, TYP.—_[T \1” T H\Hﬁ 'QL
—
Ak ﬁ-.l ‘ } - a‘q
FOR DETAILS OF SUPPORT, ) sl ré E z

TOR
SEE PACKAGE D12 — - e

ol e
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A Lawrence to Bryn Mawr Modernization Project
A Original viaduct on retaining walls built about 100 years ago

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

CTA's Ride the Rails: Purple Line Real-time (2019) v1.1
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IBMMT he Base Caseeé

A The Base Case

A Concrete closed deck with Direct Fixation trackwork
A Steel superstructure
A Cast in place concrete substructure

S i, .
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A Arrangement was initially prohibited in the
RFP

A Revised concept allowed after months of
vetting
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LBMM Staging

ATrains remain in service
1. Close eastern tracks

2. Eastern two tracks
demolished

3. Eastern and pocket
track boxes constructed

4. Switch trains to new

0 8 16
e —
SCA C 3

LE: 1/8"=1"-0'

GENERAL NOTES

bOX LR:?J:I/?\/:E‘B?E SECTION - STAGE A
5. Western two tracks
demolished
6. Western box
constructed

7. Full service

TRANSVERSE SECTION - STAGE B
SCALE: 1/8" = 1'=0"

(LOOKING UPSTATION)
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Design Development

e CL EXP. JOINT

Ti— 1374

—712 —FT

SYM. ABOUT ——=—

CL SPAN

.‘._,_,_.ﬁ._.‘._,_H_

LONGITUDINAL SECTION AT CL GUIDEWAY

A Structural Design

A1206

A Relatively high PT

ratio.

Si mpl e

TEMPORARY PT
BAR TOP BLOCK,
TYPE 2.

SCALE: 1/4” = 1'-0"
f=———CL EXP. JOINT CL EXP. JOINT ———=]
| , ” |
i 120'=0" (VARIES)* !
i i
1% 7ok 10'-6 10'—6" 10'=6 10'-6 10'=0" 10°-0" 10'-6 10-6 10°-6 10'-6 7otokt 1 e

(VARIES)* (VARIES)* ‘
I — TEMPORARY PT 1
| |
i BAR TOP BLOCK, | 1e\poRARY PT DEVIATOR, — TEMPORARY PT | TEMPORARY PT |
| Tree 2 BAR TOP BLOCK, /_TYR BAR TOP BLOCK, BAR TOP BLOCK, j
[ TYPE 1. SEE NOTE 2 TYPE 1. TYPE 1. \
| —— — — = = — |
=== = = = | & = B =
| |
! i
| |
' = = = = =N = =
i I N ‘
i PER TYPICAL TYPICAL DEVIATOR DEVIATOR TYPICAL TYPICAL DEVIATOR DEVIATOR TYPICAL TYPICAL PIER |

SEGMENT SEGMENT SECMENT SECMENT SEGMENT SEGMENT SEGMENT SEGMENT SECMENT SEGMENT SEGMENT SEGMENT
TYPE 1 TYPE 2 TYPE 2 TYPE 1
TEMPORARY PT
LONGITUDINAL SECTION AT CL GUIDEWAY e
BLOCK, TYP.
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SCALE: 3/16° = 1 -0

W,

modemizaﬁon

Sp



Design Development

A Simple 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

RED AHEAD P
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Design Development

AGantry

The gantry holding a span is always the
biggest load.

1
.‘

We were fortunate 7 the straight P
alignment allowed a relatively light "lﬂ\ =
gantry. “ml

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

RED AHEAD @: —
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ASystems

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

including S

requires supports and
penetrations.
A Segments are cast far in
advance of work on site.
A Requires careful planning
and coordination

A Equipment is complex,
3D tools.

5
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Design Development

ASystems

A Equipment is complex,
requires supports and
penetrations.

o 716N

2'- 4% &-8%" g%

UNK SLAB,

A Seglnents are cast far in
i
advance of work on site.
and coordination |ncIud|ng %
i
! o
3D tools.
7
I = - . i
; . . | .
[ B {=} I HEF | e ~
‘ i 1 o | teioians
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L N i 5 1
i aard i S L hE i N
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7163 W-S1 7163 W-52 7183 W-S. 7163 W-S4 F163 W-35 7163 |W-S6 7183 ‘-S7 7163 W-SB 7163 W-s8 7163 W-S‘\
SEGMENT JOINT, CLOSURE POUR, [~ SWITCH MACHINE 7% \_STANDARD PLINTH, RAIN STOP e
o e s . e . VP . L 1Pl osex crown
56" 6'-8% 5-6 4-3 4-9 SHIFT A3 SHOMN y-7% 5-6 & BOX GIRDER
a'—10% 6'-ak%" 8-9" 5 -2%" 5-6" T-1%" 8-3%" CL DECK CROWN OVERFLOW TRENCH,
. . & CL BOX GIRDER— e,
g% PLAN VIEW 7-2%" B3
SCALE: NTS
BAR TOP BLOCK TYPE 1 SEGMENT LIFTING INSERT « 0k | ANCHOR / INSERT MESSENGER CABLE INTERMEDIATE ANCHOR ] ELF CABLE SUPPORT INSERTS EI PLINTH TYPE 1
BAR TOP BLOCK TYPE 2 ® FUTURE HOLE (TOP SLAE) X GANTRY TIE-DOWN SLEEVES FSE MOUNT (SFS OR CFO) = = ANR RAIL ANCHOR
BAR BOTTOM BLOCK B DRAINAGE SCUPPER (TOP SLAB) @ FALL PROTECTION INSERTS JUNCTION BOX MOUNT PLINTH TYPE 1B
3 e CEESE  DRAINAGE BULKHEAD | TEMP. HANDRAIL INSERT UIGHTING MOUNT 8.5, BERTHING MARKER SIGN MOUNT [T
| i DEWATOR [ CONTACT RAIL BLOCK TYFICAL LAYOUT TEMP. BARRIER INSERT LIGHTING MOUNT (INNER WING) P7/Pa

[ CONTACT RAIL BLOCK NOM TYRICAL LAYOUT
2 CONT. RAIL CHAR TYP. LAYOUT ON PLINTH

~+  TEMP. STATION SUPFORT TYPE BP-1
—i=e  TEMP. STATION SUPPORT TYPE BP-3

IMPEDANCE BOND
SIGMAL JUNCTION BOX

1

P7/FP3 SIGN MWOUNT

STATION 1D SIGN MOUNT

w

] rumome

PLINTH TYPE 4

PX] ACCESS OPENNG (BOTTOM S148) & CONT. RAL CHAIR NON TYP. LAYOUT ON PLINTH TEMP. STATION SUPPORT TYPE BP-2 EE BUS BAR ENCLOSURE o
TET ccTv CAMERA PLATFORM ©  CROSSWALK INSERTS 1" ARG, TEMP. STATION SUPPORT TYPE BR—1 RDP RECENE POINT DAS DAS SIGN MOUNT {————{ GANTRY WHEEL PATH
©  NOISE BARRIER SLEEVE (CURB) T TRACK ACCESS PLATFORM INSERTS 120 ARG, TEWP. STATION SUPFORT TYPE BP-2 = [ = CONTACT RAL ANCHOR e e 5] POTHEAD BLOCK
T STRAY CURRENT GROUND PLATE (CURE) O VERTICAL SLEEVE '3\ ARG. TEWP. STATION SUPPORT TYPE BP-3 = g © CONTACT RAL ANCHOR ON PLINTH O R — fe==e OUIT FOOTRALK CURE,
O STRAY CURRENT GROUND PLATE (TOP SLAB)  ®m  WEB SLEEVE / CURB SLEEVE =]  MESSENGER CABLE DEAD END ANCHOR S @R I3 KICK RAIL ANCHOR
CHICAGO TRANSIT INTEGRATED SEGMENT LAYOUT
: iaLsh@r o SYSTrA @ e
i SHOP DRAWINGS | WAL SHEF FLUOR Erimrou = S AND PURP = = = ——
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Design Development

ASystems

A Equipment is complex,
requires supports and
penetrations.

A Segments are cast far in
advance of work on site.

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

-
1 - NOTES:
CL DECK CROWN——=— - i
i _._'L_. ot : CONSTRUCTION 1. FOR LONGITUDINAL LOCATION OF
POTHEAD BLOCK i = ! g i DOWNSTATION SLEEVE, SEE INTEGRATED
ese have been ] e
! 1 [} 1
CONSTRUCTION JOINT - S =a =g = —
. : [ 1 I 1 ]
: - \! i i i CUT TRANSVERSE MESH
™8 T 2" CLR., TYP. f Y- T 71 TYPE &
WA - ~| 2" cr. TrP i Z4 E 6 & 15 BARS
Mk i i . IN CONFLICT WITH RTRC
RSk S s Inl ™M ™1 ™M M SLEEVES 2° CLR. OF
- HeHH n o o .o i .. SLEEVES, TYP.
. - - v i
detail in an integrated AL — aui EERH CERHERRE -8
] i i i
¥ T T 1 2-a345 f T T T T 1
g NS12M INSULGUARD ! H = = = = =
INSERT. TP, i i 4343 TOP & BOT. i i g-sses TOPI i
' - B4 BOT CUT LONGITUDINAL
MESH TYPE 6 & 15
m DETAIL m SECTION BARS IN CONFLICT
— SCALE: T 172 = 70 WITH RTRC SLEEVES

draws on several

w SCALE: 1 1/2" = 1-0"

:

CL RTRC SLEEVES ——

=——CL CONTACT RAL

i
CL DECK CROWN—ee T8 L 120" )

3-4541 WITH 3-4540

2" CLR. OF SLEEVES

BULKHEAD FACE, SEGMENT JOINT ——=

CL 24" RTRC SLEEVES

. - - & 3-4540 WITH CONDUIT SEAL ] i i
RELOCATED FOOTWALK i . CL NS12M INSULGUARD 1'-0" 1-0" 1'-0" SEE_NOTE 1
L ] CURB REINFORCEMENT ! 1 ! ! NYLON INSERT
FOOTWALK CURB R S R i i . oas
; 1 PLINTH REINF &=
| Y | | TYP. e
'z" NS12M INSULGUARD < i [ —— - 212 i i | i
INSERT, TYP.—_, | || = | @7
[ il
[ i 7 T Mot . . i
! i L I i
CUT 1-D31 MESH TYPE 6 & 15 H
TRANSVERSE BARS IN — ar Al
CONFLICT WITH EACH RTRC i SECWENT i T i - T
SLEEVE 2" CLR. OF i 1e REINE | | R
SLLEVE t T
CUT 1-D20 TOP & BOT. i
LONGITUDINAL MESH TYPE i ﬂ i i i i i
] ]
6 & 15 BARS IN CONFLICT -
N
WITH RTRC SLEEVES z"ﬁ T - R (©) O O[O
CLR. OF SLEEVES.
Ve

RELOCATE LOOSE SEGMENT gl I
N REINFORCEMENT 2" CLR, - oz
2-4543 ToP OF SLEEVES, TrP. b i
Structural arawings i i
i
CUT 1-D31 VERTICAL MESH TYPE o~

& 4 BARS IN CONFLICT
WITH EACH RTRC SLEEVE 2" CLR.
OF SLEEVE

for a completely

Integrated picture.

. SECTION L
W;;’ SCALE: 17 = 1'-0"

(WEST CROSSOVER - LOOKING NORTH)

) v >
SCALE: 1 1/2=1-0"
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Design Development

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

ARail Installation

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

Thi s means that they dondt move as
temperatures change i but the bridge does.

The fasteners you see here slip, transferring a
force. Most of the time 1 tos pretty manageact
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