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First 10 miles of Design Build — Project Overview

" West O’ahu/Farrington Highway Guideway = Kamehameha Hwy Guideway (KHG)
(WOFH)
— Contract Start Date: December 2009 — Contract Start Date: June 2011
— Contract Substantial Completion: March 2017 — Contract Substantial Completion: Sept 2017
— Current Contract Value - $669M — Current Contract Value - $392M
— 6.8 Miles of Rail Alignment — 3.9 Miles of Rail Alignment
(0.6 Miles At-Grade) o
— Operation in Late 2020
— Operational in Late 2020 (East Kapolei to Aloha Stadium Station)
(East Kapolei to Aloha Stadium Station)
HART
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— Kiewit Infrastructure West Co.
= Bridge Design Engineers

— HNTB (Prime & Substructure)

— FIGG (Segmental Superstructure)
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Désig’n-BuiId Team

" Design-Build Contractor & Precaster
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— Shannon Wilson (Geotechnical)
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Constraints

® Subsurface Conditions
" Guideway Profile

= Environmental Constraints

" Schedule
i : e et oy P
. : @& Aloha Stadium Aerial
Photo Source: HART Flickr account. oy e aium Aeria
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Guideway Structures Design Packages

WOFH

7 Work Areas,

« 6 Aerial Stations
(East Kapolei, UH West O’ahu,
Ho’Opili, West Loch, Waipahu,
Pearl Highlands)

—

WAIPAHU
Begin West O%hu/Farrington
Highway Design™guild
EB STA 392+00.0 ;
EWA

KAPOLET
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KHG

* 4 Work Areas,

» 2 Aerial Stations (Pearl
Ridge, Aloha Stadium)
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Guideway Team Work Flow

® Interactions Between
— Superstructure (FIGG)
— Substructure (HNTB)
— Geotech (SWI)

3D FEM

" Soil Springs Sensitivity Analyses

® Design Presented in Tables
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Generate Soil Springs
& Check Foundation
Embedment (SWI)

Geotechnical Reports
(Swi)

i

Substructure analysis
and design (HNTB)

Substructure Drawings
(HNTB)

U

Superstructure 3D
Model (FIGG)

Superstructure
Drawings (FIGG)
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" Precast Segmental Construction

— Erected By Span-by-Span Method

" Round Columns
= Single Drilled Shafts
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Precast Segmental Construction
= 7 ft 2in. Deep Box Girders ® Longitudinally Post-

~ 30 ft Wide for Double Track Tensioned
~ 17 ft 3 in Wide for Single " Top Slab Transversely Post-
Track Tensioned

HA RT Design-Build of the First 10 Miles of Honolulu Rail Transit Project @ KieWit HNTB
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Precast Segmental Construction

" Erected By Span-by-Span
" Typical 11" Segments
= 125 Spans
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Round Columns & Single Drilled Shafts

" Minimize Excavation Footprint

= Mitigates Risk of Encountering Hazardous
Materials or Culturally Sensitive Burial Sites

" Minimized Noise / Vibration

= Standardized Column and Shaft Sizes




Round Columns & Single Drilled Shafts

F-F o ¥-0" @ Colern

S

= Standardized Column and
Shaft Sizes

— §-97, 6, 7" Columns,

— 7’ & 8 Shafts (w & w/o
Casings)

— Transition Zones
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Construction Photos




Casting Yard
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Casting Yard — 13 Casting Beds
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3000 Segments Stored

Yard

Cast

- -
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Erection Truss
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Erection Truss
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Erection Truss

» AART
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*“Non-Standard” Construction
= C &L Piers
= Station Piers

= Cast-in-Place Balanced
Cantilever Construction Over H-1
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C & L Piers
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C & L Piers Design Considerations

L-Pier 243 Horizontal Deflection

150 200 250 300
Time (Days)

L-Pier 243 VerticalDeflection

" Pier / Superstructure Deflections ]

" Shear Key Offset ,

" Creep 5

" Deflection Variables
— Soil Springs oL
— Concrete Strength
— Construction Tolerance

= Adjust Deflection Values on
Future Piers
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== @== Monitored Deflection

== == Plan Deflection
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C &L Piers (PT Cap & Column)

=X

. HART Kiewit HNTB

HOMOLULL AUTHORITY *»+ RAPID TRANSPORTATION

Design-Build of the First 10 Miles of Honolulu Rail Transit Project



Station Pier (Ho’Opili Station)

Wind, Sun, Showers

Wildlife

Ohia forest, Lei of Ma'o

Kalo‘i/Kipuka

Kalo'i Spring, Hapu'u
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Station Pier (Ho' Oplli Station)
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Station Piers (Aloha Sta

dium

)
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Balanced Cantilever Structures Over H-1
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CIP BCS - March 2015
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CIP BCS - May 2015

w HART
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CIP BCS - August 2015
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CIP BCS - Oct 2016
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CIP Balanced Cantilever Structures at KHG
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CIP Balanced Cantilever Structures at KHG
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First 10 miles of Design Build
_mﬂ-m_

Shafts

Columns 283 169 452
Segment Casting 3209 2029 5238
Spans Stressed 274 163 437

Avg Segments per 11.7 12.4 12.0
Span

Avg Span Length 120 feet 126 feet 122 feet
Avg Segment 10.3 feet 10.2 feet 10.2 feet
Length

HA__BI Design-Build of the First 10 Miles of Honolulu Rail Transit Project @ KieWit HNTB
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Honolulu Rail Transit Project - By the Numbers
First 10 Miles

® 10 Miles of Elevated Guideway

= 9 Stations (8 Aerial + 1 At Grade)

= 80 ksi Max Rebar Used on Project

= 72,000 Ib — Weight of Each Car

" 64 ft Long Car Trains (2-Car Trains)

= 5,238 Segments on First 10 Miles, 55 mph Train Speed

" No. 4 on Roads & Bridges 2016 list

= 3 Superstructure Erection Trusses

= 2020 — Planned Opening of East Kapolei to Aloha Stadium

= 1st Phase, 1st Driverless Rail Transit System in the US
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Lessons Learned

Value of IPO (Integrated Project Office)
Interface Challenges With DB & DBB Contracts
Complexities of Large Cantilever C Piers
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For More Info:
http://www.honolulutransit.orqg/

https://www.flickr.com/photos/honolulurai
l/albums/with/72157646789537243

HA_i‘,: Design-Build of the First 10 Miles of Honolulu Rail Transit Project @ KieWit HNTB

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



e
t' Iy

sy 7T

A
1

AW

VEETA

—
BNV

=

AAVERVARVAY ‘

ALY

i."'

*-

HOMOLULL AUTHORITY =+ RAPID TRANSPORTATION

Design-Build of the First 10 Miles of Honolulu Rail Transit Project

©® Kiewit HNTB



