PHX Sky Train — Taxiway 'S’ & ‘T’ Undercrossings

Taking Trains Under Planes
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PHX Sky Train — Taxiway ‘R’ Bridge
Project Location and Introduction
2.  Design Constraints

3. Load Pattern

4.  Design Optimization
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Guideway Alignment_

PPIEX SKY TRAIN
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TERMINALZ AT '/ ECONOMY
ONOMY A&B
TERMINAL 4 U!\COVERED GARAGES
Rental 1 ARKING
Car Center ()
: b Stage 1 (Opens 2013 TAXIWAYS
el ’ JOATTAT TAXIWAY “R”
f=——="Stage 1A (Opens 2015) S"&"T i
Continues connection to Terminal 3 with walkway to Terminal 2
"""" Walkway to Terminal 2

i gtage 2 (schedule for Stage 2 has not yet been determined)

Final stage provides continuation of route to Rental Car Center

e Stage 1 CM-at-Risk Construction Cost = $644M
+ Stage 1A CM-at-Risk Construction Cost = $240M iy

IBLEFIRITIIIG v eveeeoees e snees e I1ISO ggggﬁgéé\



STAGE 1A GUIDEWAY ALIGNMENT

. :'_

? |:’. '
l II |

cek
= o 8
A
: il
EE AR
.......
Wi 4 e :

. ﬁl

.......

S001:2008

' ‘annett Fleming ............................................................................. ls D CERTIFIED




Design Constraints

1. Utilities

2. Construction Schedule

------

3. Existing Taxiway Bridges
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De5|gn Constramts — Ut|I|t|es

Unknown conduit bank not
identified in record drawings
directly interfering with pile
cap placement
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Design Constraints — Ut|I|t|es
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Unexaected Confllcts in Stage 1
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Unexbected Confllct in Stage 1A

Small electrical line = f_‘;j““‘ / / / / i) o | /f /. 5
turns out to be major | —> Pier 2 LLocation per
IFC Plan

power ductbank for T3 e S = (
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1. Utilities
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2. Construction Schedule
3. Existing Taxiway Bridges E

4. Guideway Alignment / Clearance Envelepe
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Bign Constraints — Construction Schedulé

nforeseeable utility conflicts in Stage 1 cost
several weeks of construction time to resolve.

e Short window for construction — 6 months outside 1
peak travel times of Thanksgiving and Christmas. e

« Different approach taken for new abutment to
mitigate utility conflict and schedule risk.

A

+ |

) g * Approx. 1,300
: B aircraft daily.
» 42 gates south of
Sky Harbor Blvd. BT
« 64 gates north of 7‘

Sky Harbor Blvd.
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“ :__IDeS|gn Constramts — Constructlon Schedule

drilled shafts and shotcrete wall
restrained at the top of backwall
to minimize excavationand
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B8ign Constraints — Construction Schedule

. Alrp Operations could onIy allow one taxiway
taken out of service at a time.

e Close proximity to Sky Harbor Blvd. required some
night-time work for high traffic construction. ﬁ

« Schedule reduced (shutdown duration) by using soffit
fill construction method rather than falewo[[gm
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1. Utilities
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2. Construction Schedule S

3. Existing Taxiway Bridges " -

4. Guideway Alignment / Clearance Enyvelopess
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2. Construction Schedule
3. Existing Taxiway Bridges il

4. Guideway Alignment / Clearance Envelqgggggi'-
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|[€arance Envelope™
 Max. guideway slope is 6.0%.

> "._.-De5|9n Constraints — Guideway A||gnment /

------

* Little distance between the edge of Taxiway T
and Terminal 3 Station.

------

e Resultsin vehicle clearance envelope being
too close to the bridge soffit. _Solution: haunch
the superstructure
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Load Pattern
- e
e

10 FT 1IN

_ o (24.07 W) == (3.07 M) *‘
YVnG H yVMo P
UNITS 747-400ER 5 | ‘ PR
MAXIMUM DESIGN TAXI LB 913,000 ‘ | EE} ‘ 2 (12.62 M)
WEIGHT KG 414,130 ! —Q T
_J_________Eg_oﬁ___é____E%}_!_Cji}m:[ N
=  ele™
(0.91 M) ‘ ‘ ‘ &
» Load based on Boeing 747 configuration, e
= = = 58 IN (1.47 M : !
with a maximum gross weight of Frcay e 112

1,500kips.

 92% of load carried by rear landing gear.
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. | Load Pattern

rACI 343, all girders between outside Iandlng gear, 4
monolithic with slab, may be considered equally effective in
resisting aircraft load. 3

.....

» With Boeing 747 configuration, 7 girders resist rear landing _..::5
gear load.

e Since aircraft can move laterally across entire bridge width,
design each girder to take 1/7 rear landing gear load.

1DDD@@IIDD@@W@WDDDDDDD&@DDDE

N 6478 UTILITY 5—4"p UTILITY CONDUITS | -2" UTILITY CONDUIT 3"t CLR \
@nﬂett Flem’ng ............................................................................. ISD ggg{-ﬁqgg




Design Optimization
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Construction

S’ SHUT DOWN ON MAY.22,

_I? ./ 2|

MAY 2012: DEMO EXISTING TAXIWAY ‘S’

Gannett Fleming
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MAY 2012: DEMO EXISTING TAXIWAY ‘S’
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Gannett Fleming

MAY 2012: EXCAVATE ADJACENT TO EXISTING ABUTMENT
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JUNE 2012: INSTALL ABUT.

Gannett Fleming

‘ Constructlo
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1 DRILLED SHAFTS, ABUT. 2 REBAR
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JUNE 2012: INSTALL ABUT. 1 DRILLED SHAFTS
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JUNE 2012 INSTALL ABUT. 1 DRILLED HAFTS
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JULY 2012: CONTINUED WORK ON ABUT. 1, BACKFILL ABUT. 2

Gannett Fleming
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Constructlon

AUG. 2012 WORK ON ABUT 1 BACKWALL BACKFILL FOR SOFFIT
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Constction
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AUG. 2012: WASTE SLAB CAST AGAINST SOFFIT FILL
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Construction

SEPT. 2012: FORMING BOTTOM SLAB AND WEBS
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SEPT. 2012

I

1
I
[N

6" (TYP)—{

—— Kt —F—— A A= ——F——F ——F—— A —— A —— ——
it

)

\

\

e

g” ||5'-8

SO-£1
< 310N 33s

CLOSURE POUR

7
o
M
[

T
)
M




;

Construction

WIIIUIIIHIIITTJJ A7 ;JLI}I LJ. j'“““““u“
1l oo

LiikiLt jResieesiviie] ‘1‘1—14
‘l-'ll!! Tiiernimeal 1 AmWmERI e RETT D
7Y FAREREEEE 131 L A 1,1 Tt
; L3 AL B \1l J; \\I

REEFPRIVEE)
1.1;).1 11111 .unm WEHEL I AL
FTETTIA 1B ESAN lmnm

ua-r'-w-r.iwh t |‘1

Lied ey

SEPT. 2012: FORMING BOTTOM SLAB AND WEBS
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Construction

SEPT. 2012: FORMING BOTTOM SLAB AND WEBS

Gannett Fleming
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Construction

SEPT. 2012: POURING BOTTOM SLAB AND WEBS

Gannett Fleming
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Constction

SEPT. 2012: MONOLITHIC DECK POUR
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Consrution
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SEPT. 2012: MONOLITHIC DECK POUR
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Constructio
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" OCT. 2012: POST-TENSIONING
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Construction

NOV. 14, 2012, TAXIWAY RE-OPENED - 5 DAYS AHEAD OF SCHEDULE
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Constructlon

7 )

PROCESS REPEATED FOR TWY ‘T'. JAN. 7, 2013 TAXIWAY SHUTDOWN
RE-OPENED THREE WEEKS AHEAD OF SCHEDULE ON JUNE 11, 2013.
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Constructlon

\

ORIGINAL CONSTRUCTION ESTIMATE = $9.85M
FINAL CONSTRUCTION COST = $8.73M
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Questions?
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