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1.  Project Location and Introduction

......

2. Design Considerations

3.  Structure Selection and Final Design

4.  Building the Bridge
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1. Airspace Restrictions & Aircraft Clearances

2. Grades & Deflections for Train Operations

3. Construction Impacts
4. Construction Cost
5. Longevity & Maintenance Requirements

6. Appearance/Aesthetics
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Design Considerations
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Key Selection Factors
e Constructability — 40%

e Cost-25%

 Maintenance, Inspection and

Train Serviceabillity — 25%
e Aesthetics — 10%
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RANK | SCORE DESCRIFPTION DIAGRAM COMMENTS
COMMENTS RAMKED 1.2.3
315 AN ADVANTASE, | |5 A Dl SADVANTAGE
3 - RELATIVELY SHORT-DURATION SUFPERSTRUCSTURE ERECTION (LIMITS TAXIWAY CLOSURE!
THROUGH STEEL 2 - ROUTINE BIER AND FOUNDATION CONSTRUESTION
1 7 BOWSTRING TRUSS/ 2 - LONG LEAD TIME FOR STEEL, ETEEL MORE COBTLY
PARKER TRUSS 2 = MANY ELEMENTS TO MAINTAIN, PAINT AND INSPECT
3 - EFFICIENT ON-SITE CONSTRUCTION OF ENTIRE TRUSS OR LARGE FIECES
2 - MODERATE DURATION ON-2ITE SPAN ERECTION SEHEDULE
PRECAST CONCRETE 5 = ROUTINE PIER AND FOUNDATION CONSTRUGSTION
2 7 SEGMENTAL BOX — — 2 - TAX|WAY CLOSED UNTIL ALL SEGMENTS PLACED
GIRDER 3 - MINOR MAINTENANCE, OCCASIONAL BEARING REPLACEMENT
R =" CONCRETE LESS COSTLY THAM STEEL
3 - RELATIVELY SHORT-DURATION SUPERSTRUGCTURE ERECTION (LIMITS TAXIWAY CLOSURE!
. 2 - MORE COMFPLEX FIER AND FOUNDATION CONSTRUGTION
3 6 ulslelbi=ts) I Hul==ls f’_‘T‘rTI Im 2 » FRACTURE CRITICAL MEMBERS REFUIRE HAND-ON INSPECTION
TIED ARCH
2 - LONG LEAD TIME FOR STEEL, STEEL MORE COSTLY
1= LOMEG DURAT|ION OMsS|TE SPAN ERECTION SCHEDULE
CAST-IN-PLACE 3 - ROUTINE PIER AND FOUNDAT|ON CONSTRUESTION
2 5 CONCRETE — ————— — 2 - TAXIWAY CLOSED UNTIL FORMWORK REMOVED
SEGMENTAL BOX
EIRDER 3« MINDOR MAINTENANCE, OCCAS|ONAL BEAR|NG REPLACEMENT
2 - CONCRETE LESS COSTLY THAMN STEEL
2 - PIER CONSTRUCTION MAY LIMIT TAXIWAY FUNCTION
MODIFIED THROUGH 2 = MANY ELEMENTS TO MA|NTAIN, PAINT AND |NSFECT
5 =] STEEL TRUSS WITH Nz 2 - LONG LEAD TIME FOR STEEL, STEEL MORE COSTLY
DELTA FIERS 2 - COMPLEX DATA PIER CONSTRUCTION
1= COMPLEX FOUNDATION CONSTRUCTION
[ [T 1= LONG DURAT|ION ON-S|TE ARCH ERECT|ON
=] 4 INTERMEDIATE STEEL 2 - MANY ELEMENTS TO MAINTAIN, PAINT AND INSPECT
DECK ARCH
2 = LONG LEAD TIME FOR STEEL, STEEL MORE COSTLY
1= COMPLEX FOUNDATION CONSTRUCTION
== w _—_— 2 - TAXIWAY CLOSED UNTIL SEGMENTS PLACED
4 EXTRADOSED 2 - MODERATE MAINTENANCE, SPECIAL CABLE INSPECTION

LITTLE CONSTRUCTION EXPER|IENCE MAY TRANSLATE TO HIGHER COST

SELF-ANCHORED
SUSPFPENSION

COMPLEX FOUNDATION CONSTRUCTION
TAXIWAY CLOSED DURING CABLING AMD DEGK PLADCEMEMT
MANY ELEMEMNTS TO MA|INTA|N AND |[NSFECT, SPEC|AL CABLE |NSFPECTION

LITTLE CONSTRUCTION EXPERIENCE MAY TRANSLATE TO HIGHER COST
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Post-Tensioned Concrete Box Girder
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* 3sSpan: 200°-340'-200’

e 10 ftto 20 ftVariable
Depth

e Projected taxiway closure
of 2 months
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Bridge Designer
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e Projected taxiway closure of 6 months
e City Aviation Dept. to divert more traffic to parallel taxiways 4
* Recommend Cast-in-Place Concrete Box Girder

* Generate more bids

e Projected $1M savings
(actual savings higher)
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Cast-'i'n-PIace Concrete Box Girder

------
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........

* Design based on two-stage construction

.........

needed for self-weight
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 Tower kept at midspan of end spans, central span
constructed on falsework, supplemental PT i
 PT of continuous tendons, remove all falsework
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3 span: 200'-340"-200’

e 8'-9"fttoay'-6" Variable Depth

 Main Piers: 13 ft Diameter on
Drilled Shaft Group

e Post Tensioning - Continuous
Tendons 20.2M Ibs jacking force
Supplemental Tendons 4.5M Ibs
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* Post-tensioning arrangement revised - leaner and cleaner
* One stage construction, PT in one step, eliminate closure pours

e PT jacking force optimized at 19M Ibs

e Lower cost and faster construction
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e Construction Management At-Risk (CMAR) — CMAR 3
| Subcontractor relationship g

.....

e Scheduling Challenges & Timeline B
e Construction Issues
e Sky Harbor Boulevard Traffic

e 415 Street Traffic

.....
.........
------

e Taxiway R & SWA Traffic
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e One Year Completion
e Out of 307 shifts available (excludes Sunday), AB&R
worked 272

e Holiday Moratoriums

e Veteran’s Day, Thanksgiving, Christmas, New Year’s,
Memorial Day, 4t of July, Labor Day
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Construct End Spans First:
e Start with drilled shaft foundations
e Construct end piers first (Piers 18 & 21)

e Taxiway restriction for main piers (Piers 19 & 20)
P_’ier 18 Pier 19 L Pier 20 . Pier i21 :
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B Challenges Working at SHIA

e Extremely restrictive clearances due to WB Sky
Harbor Blvd, 41° St, Terminal 4 ramp, SWA Gates, &
Taxiway R e

e Site restrictions required night operations both
landside and airside

e Extremely high temperatures inside bridge with
floor and webs in place i
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Pier 20 Challenges
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. PierCap & Column Rebar
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| Pier 20 Pile Cap Completed
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Falsework Assembled Onsite
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Falsework Span 20
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October 10, 2010
(Just under 6 months from Taxiway closure)
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East Economy Lot Station
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Looking West Toward Terminal 4
@ EannettFleming .............................................................................

1S0 &35



E_tm-’:.'f_ = gl

R 7 G “E%ﬁﬂ“m res

= "" "-'E"?"t* =

Approaching Taxiway “R”
@ GANNELEFIBITIIIG e weeseesesesessesesesssseesisissiisns 15 () 2ogieoos



S001-:2008
CERTIFIED




	Reduce Estimated $10.5M Construction Cost
	Pier 20 Drilled Shaft Rebar
	QUESTIONS?

