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Confluence Project
Vancouver Land Bridge
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Confluence Project
-

The Confluence Project was established in 2000 by
a group of Pacific Northwest Native American tribes
and civic groups from WA & OR brought together to
commemorate the bicentennial of Lewis and Clark
Expedition of 1804-06.

This collaboration produced a series of seven art
Installations along the Columbia River created to
evoke the history of the Lewis & Clark Expedition
and the tremendous changes it brought to the Pacific
Northwest.

7 projects budgeted at $22.8 million.

Department of Transporiation
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Vancouver National Historic Reserve
]

This historic site will feature a land bridge
that will span SR 14 and reconnect Fort
Vancouver to the waterfront at the Old Apple
Tree Park.

The park will be restored with a native,
sustainable planted landscape.

The art will focus on the historic interactions
between the tribes and the settlers.
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Design Project Team

Artwork - Maya Lin (known for the Vietnam
Veteran’s Memorial in DC)

Architect - Jones & Jones, Ltd., Seattle, WA.

Structural & Civil Engineering — KPFF
Consulting Engineers, Portland, OR.

Design Management - City of Vancouver
Design review of structures — WSDOT
(Andrew Beagle, Team Lead for coordination)
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Construction Project Team
.

City of Vancouver — Construction Management
WSDOT SWR Columbia Gorge Area Eng. Office

- Area Engineer: Chris Tams

- Assistant Area Engineer: Susan Fell

- Construction Team Lead: Jeff Katzer

- Inspectors: Dan Crigler & Mike White
WSDOT HQ Construction Support:

- HQ Bridge Construction Jesse Beaver

- HQ Roadway Construction Larry Eik

- HQ Geotechnical Division Mark Frye
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Bid opening
Engineer Estimate

Two bids

Low bidder

Project Dedication
Substantially Complete

June 13, 2006
$8.2 million

($7.4 million on state-owned land)

$9.75 and $13.4 million
Kiewit Pacific Co.
November 16, 2007
November, 2007
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Project Funding Sources

Administered by Local Programs

Federal - $5.5 +/- million

State - $1 million
City of Vancouver - $25,000 + CE costs

Private Funds - $6.8 +/- million

Department of Transporiation
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Soil Nail Wall
\ . Rainwater Storage System

& Irrigation Well
North Approach —

7 Structural Earth Walls

TimbersBoardwalk Structure

Timber Boardwalk Structure

Gurb Wal 18

3 . -
South Approach BN Pathway - 1400 LF CIP Curb Walls
- o
N - .
RN iz Paved with Decomposed Granite &
6 Structural Earth Walls G 1: e aninia Precast Unit Pavers
""‘\ w/ Trellises & Interpretive Panels '
Curls Wall 18 \ 1% i |
"The land bridge is a real link connecting gliya
back to the Klickitat Trail, Lewis and Pedegﬁg‘é‘e

Clark, and the development of the
Northwest. It completes a circle that's
been broken."

—Johnpaul Jones
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Construction & Maintenance Roles
e

City of Vancouver
- Construction Management
- Inspect & maintain bridge approaches, pathways,
landscaping, architectural & art features
- Inspect & maintain retaining walls
(including those within State ROW)
WSDOT
- Inspect & maintain bridge
- Inspect activities along SR 14
- Materials testing
- Fabrication inspection (decorative trellises, rails, etc.)
- Technical support for bridge & walls
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Pedestrian Bridge
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Pedestrian Bridge VA peparimani ot Transperain

NE /4 SEC. 34, T2N, R1E, WMl FEDERAL CONTRACT NUMBER: TA-2794  |FEDERAL AlD

1692 3/8°
T’o‘m"" ~BACK OF PER 1 10 BACK OF FIER 3 (189107 ARG LEWGTH ALONG BROEE Q) |
70'-0 5/3° 991 374
1

5P 2
l (88°-0° ARC LENGTH ALONG §) {101'=10" ARC LENGTH ALONG §)

135 ft radius curve, Pier 1 at 35 degree skew
2 span frame continuous over piers for LL
Span 1 =70 ft (88 ft arc length along ctrin)
Span 2 =99 ft (101 ft arc length along ctrin)
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#¢|e — CIP Concrete

immumm:wn.[ﬁ:u'm MR a4 |FEDERAL AK) FUVBER KFROSHLGN S 0K '

% ; — —41'-6" width-outto-out
L.
- (36*=6"Tnside width) . o
! 2’-6” wide X 6'-6” degp— . wea ( g | ; L(*ngltu_dlnal Edge

2'-0" deep TrJnsvers ¢ Crossheam
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TYPICAL SLAS SECTION

[ ] An atypical structure type — design did not follow V

E recommendations
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Pedestrian Bridge Y Bt st
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TYPICAL TRANSV;ERSE SECTION
1/2%=1"

Waterproofing membrane
Curb walls to form curved pathway on bridge

Pathway — precast unit pavers & decomposed granite
paving

Landscaped with irrigation on bridge
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Pier 3

(North of SR 14)
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Piler 3 = Pouring footing concrete
9/16/06
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Pier 3 — Tying pier vertical rebar cage
9/19/06



— inglen State
Pier 3 — Erecting pier rebar cage VI cearimen: o Transporsaton
(Heavier steel on outside of pier to transfer loads from two edge
girders into foundation)

10/6/06
<
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Pier 3 = Installing more pier steel
10/11/06
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Pier 3 — Installing pier formwork B S oot
11/8/06
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Pler 3 — Pouring pier concrete
11/17/06



Pier 3 — Honeycombing due to I S st
Insufficient vibration / consolidation
11/27/06
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Pier 3 - Void
11/27/06
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Pier 3 - Rock Pockets
11/27/06
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Piler 3 — More rock pockets
11/28/06



il
'7"‘ Wazhington State
" Department of Transportation

Piler 3 = Cleaning rock pockets to sound concrete
11/27/06
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Pier 3 — After cleaning to sound concrete /

a 2-foot deep void
11/29/06
]

Department of Transporiation
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Pier 3 — Sawcut edges /
cleaned & ready for patch
12/1/06

Department of Transporiation
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Pier 3 — Cold weather protection / I e e
heating concrete patched area
12/5/06



Pier 3 — Cold weather protection / I e e
enclosing concrete patched areas

12/5/06
<
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Pier 3 — Finished Concrete Patch W s S
(not an exposed face)
12/15/06
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Pier 1

(South of SR 14)
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Pler 1 - Hudson Bay Company vicinity
.

Department of Transporiation
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Pier 1 — Archeological & Historical Salvage

High potential to contain archaeological artifacts.
Existing SR 14 was built on a fill in the area of the bridge

Bridge foundation was designed as a spread footing to stay
above a pre-determined depth to avoid encountering
archaeological finds; deep foundations (piles or drilled shafts)
were not used.

Contract provisions specified that work be halted for 1 month after
Contractor excavated to the pre-determined depth so
archaeologists could perform recovery work.

NPS archaeological monitor present during all excavation work.

Memorandum of Understanding covered Inadvertent Discovery
procedures.
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Pier 1 — Archaeological Recovery
10/3/06
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Pier 1 — Archaeological Recovery
10/3/06
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Pier 1 — Archaeological Recovery
10/4/06
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Pier 1 — Archaeological Recovery
10/12/06
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Pler 1 — Excavation cleared / Driving shoring
(no human remains or significant cultural deposits found)

10/12/06
<
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Piler 1 — Excavation / Shoring supports SR 1

10/25/06

Department of Transporiation



F
shington State

Pier 1 — Setting rebar & Formwork W S mars
(with basket weave pattern)

1/15/07
<
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Pier 1 — Pre-pour meeting
S

Discussed ways to ensure quality of concrete
DOur.

n areas of rebar congestion, Contractor
marked locations where vibrator could fit
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Pier 1 — Front face looking from SR 14 7 risifsmeraier
2/6/07  (will be pigmented)
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Pier 2

(In median of SR 14)
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Pier 2 = Vibratory Hammer to drive sheet piles
10/3/07
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Pier 2 — Shored excavation for footing 7 S siuserer
In SR 14 median
10/10/07
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Pier 2 — Footing bottom mat of steel =~ 7 Swmiumerer
10/25/06
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Pler 2 — Pier 3in background, Sign structure to be removed

10/27/07
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Pler 2 - Footing ready to pour
10/31/06
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Pier 2 — Top of pier prior to pier pour 7 St atsmoen
1/22/07
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Pler 2 —Rock pockets in areas of rebar cages
(outside edges of piers)

2[7/07
<
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Pier 2 — Void through pier
2[7/07



Pier 2 - Forming concrete patch VB S anspeaton
3/12/07
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Pler 2 — Completed Patch (will be pigmented)
3/14/07
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Pier 2 — Paving
4/20/07



Wall 14

(Curved CIP Concrete Cantilever Wall)
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Walll 14 - Footing Steel
12/8/06
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Walll 14 - Footing Steel
12/12/06



Wall 14 - Footing prior to pour VI e e ansporiaton
Pier 1 rebar cage shown adjacent to wall
12/16/06
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Walll 14 - Placing Rebar
12/20/06
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Walll 14 - Forming
1/10/07
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Wall 14 — Formwork snap tie failure,

cold joint where concrete pour halted
2116/07
]

Department of Transporiation
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Wall 14 — Barrier rebar at base of wall 7 sesrine fanssorain
3/20/07
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Wall 14 — Barrier
4/6/07



Soil Nail Wall

(Cut wall / top-down construction
Supports I-5 SB ramp to SR 14 EB)
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Wall 1 — Existing Ground
10/3/06



F
Wazhington State

" Department of Transportation

Wall'1l —1stlevel excavation, nalil layout
10/19/06
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Wall 1 — Drilling hole for soil nail VB S i ansporiation
10/20/06
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Walll 1 - Installing soil nail
10/18/06
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Walll 1 - Grouting soil nall
10/18/06
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Walll 1 — Testing soil nall
2/5/07
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Wall 1 — Soll nails & drainage mats
10/24/06
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Wall 1 — Solil nail anchor plate
1/8/07
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Wall 1 — Covering exposed excavation 7 s i fusporso
10/27/06
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Wall'1T —Temporary backfill at front face for stability
11/1/06
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Wall 1 — Welded wire fabric for facing VI Gevarimen: of transporsaton
12/12/06
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Wall 1 - Shotcreting facing
12/13/06
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Wall 1 - Finishing shotcrete facing
12/13/06
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Wall 1 — Curing facing
12/14/06
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Wall 1 — 2nd |evel
1/22/07
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Wall 1 - Sloughing
2/5/07
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Wall 1 — Shotcreting voids from sloughing
2/9/07

Department of Transporiation



Washinglon State

Structural Earth Walls

(Fill wall / bottom-up construction)
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Structural Earth Walls

Two stage walls
Stage 1 - construct geosynthetic walls
(a WSDOT pre-approved proprietary wall)
- 60 day settlement period
Stage 2 — construct CIP concrete fascia

- Wall type changed by Contractor RFI to a Tensar
welded wire wall w/ CIP concrete fascia

(NOT a WSDOT pre-approved proprietary wall)
- Substitution required HQ review and approval
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Structural Earth Wall

Department of Transporiation
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Walls 4 & 5 = Wallls on two sides will contain
south bridge approach fill (Before)

4/6/07
<



Wazhington State

Wall 4 — Laying out 1 st lift wire basket fal# s dfussoer
3/7/07



il
'7"‘ Wazhington State
" Department of Transportation

Walls 4 & 5 —Laying out soil reinforcements
3/6/07
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Wall 8 — upper lifts
1/10/07
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Wall 4 — exposed face
3/21/07
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Wall 8 — exposed face
1/5/07
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Wall 8 = Pulling in"baskets to maintain wall
vertical tolerance (not a desirable practice)

1/23/07
<
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Wall 9 — Hiding localized wall failure =~ 7 sewieicfamssoraton
(116/07



Wa” 9 - Localized Wa” fallure Of SOII W D‘é’lpi:‘?r?l:faﬂiaflr}ﬂ.nwiiﬁﬂn
reinforcements during fascia concrete pour
(116/07
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Walls 4 & 5 —=Walls on two sides contain bridge
south approach fill (After)

6/20/07
<
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Walls 10 through 12 — tiered curved walls along
north bridge approach (no fascia yet)

216/07
<
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Bridge Falsework
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4 spans
6 falsework bents
Construction vertical clearance of 16’-6"

allowed passage of permit loads carrying wind
farm components by as little as 3 inches

- 3 night closures along SR 14 in contract
- 18 requested by contractor
- 2 added; 4 actual closures used



Wazhington State

N

Falsework Bents 3 & 4 at Pier 2 in SR 14 median
4/30/07

Department of Transporiation
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Falsework Span 1 over lane from |-5 SB ramp
5/4/07



il
'7"‘ Wazhington State
’ Department of Transportation

~

Falsework Work Platform
5/18/07
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Falsework Work Platform
5/18/07
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Falsework Punchlist Item — multiple shim
5/9/07

Department of Transporiation
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Falsework Punchlist Item — Post with non-uniform
pearing

5/9/07
<
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Falsework Punchlist Item — Bent 3 twisted subcap
5/2/07
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Falsework Punchlist Item — Bent 3 twisted subcap
4/30/07
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Falsework Punchlist Item — Bent 3 twisted subcap
5/8/07



Wazhington State

Falsework — showing bridge tie-in to wall$% s
6/20/07



Washinglon State

Sign Structure
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Sign Structure
S

Existing sign structure at Bridge Span 2
removed.

New sign structure installed further east of
the bridge.

EXxisting sign structure not salvaged for
reinstall:

- span length greater
- condition unknown
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Sign Structure - Drill Rig for foundation shatft
4/24/07
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Sign Structure = shaft and foundation base steel
4/30/07
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Sign Structure — Anchor Bolts
5/8/07
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Sign Structure — Assembled on ground
5/10/07 (incl. signs) & lifted into  place

Department of Transporiation
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Sign Structure — Lifting into place B S i ansportation
5/10/07
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Sign Structure — Pouring barrier transition
9/12/07
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Bridge Superstructure



Y
Wazhington State

SuperStrUCture = Framlng Plan " Department of Transporiation



il
Wazhington State

Superstructure — Typical Sections VA Deparimen of Transportation
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Superstructure — Complex Bridge Camber

Longitudinal Camber — 16 inch maximum

Transverse Camber — 3 inch at centerline bridge

Contractor survey / WSDOT survey QA

Partnering
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Superstructure - Cambered Deck Forms
6/20/07

Department of Transporiation
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Superstructure - Deck Soffit (basket weave)
6/26/07
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Superstructure - Deck Soffit (basket weave)
6/26/07
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Deck Slab — Concrete Pour Sequence

Contractor proposed to combine Pours 2 & 3

Proposal rejected due to structural & quality
concerns
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Pour 1
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Pour 1 - Bottom Slab VAF peparimentefTransperiaion
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Pour 1 — Bottom Slab & Crossbheam Steel
7/3/07

~
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Pour 1 —Torsional Stirrups near Pier 2
(13/07
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Pour 1 - Finishing
(114/07
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Pour 1 — Finishing
(114/07
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Pour 1
7/14/07
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Pour 1 — Wet Cure
7/18/07
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Pour 2
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Pour 2 — Crossbeams and Top Slab VI pepariment e ranspertater
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Pour 2 — Installing rebar
[127/07
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Pour 2 — Top slab epoxy rebar W CoSaria STt
8/9/07
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Pour 2 — Top slab epoxy rebar W CoSaria STt
8/9/07
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Pour 2 - Styrofoam
1126/07
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Pour 2 — Congested Rebar at Pier W s S
6/26/07
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Pour 2 — Hand finishing
8/10/07
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Pour 2 — Hand finishing
8/10/07
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Pour 2 — Span 1
8/10/07
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Pour 3
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Pour 3 — Longitudinal Edge Girders
]



il
'7"‘ Wazhington State
’ Department of Transportation

~

Pour 3 - Complete
9/5/07
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Falsework Removal
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Falsework Removal — Jacking Subcap 7 s
Of7/07
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Falsework Removal - Removing wedges 7 s itusmraier
9/7/07
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Falsework'Removal — Lifting off steel stringer
9/11/07
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Falsework Removal — spans over EB lanes complete
9/13/07



T oS e
Falsework Removal — Basket weave pattern
9/26/07
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Waterproof
Membrane
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Waterproof Membrane
.

215 mils total
1st layer - prime coat sprayed on
2"d layer - 90 mil hot squeegee’d
3 layer - reinforcing fabric rolled out
41 layer - 125 mil hot squeegee’d
5t layer - protection layer rolled out

Drain mat in planter area
2 inch flood test
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WaterprOOf Membrane V/#F vepartment of Transportation
9/8/07

White = Reinforcing Fabric

Gray = Protection Layer



Washinglon State

Curb Walls
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Curb Walls - Forming
9/13/07
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Curb Walls - Forming
9/14/07
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Curb Walls
9/18/07



Washinglon State

Flood Test
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Flood Test — 2 inches of water, 48 hours
9/20/07



il
'7"‘ Wazhington State
’ Department of Transportation

Flood Test — 2 inches of water, 48 hours
9/21/07

~
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Bridge Landscaping
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Bridge Landscaping L7/t R—
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Bridge Landscaping L7/ ity —
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Bridge Approaches
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North Approach - Kanaka Village Overlook
8/29/07
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North Approach — Structural Earth Walls
8/29/07
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North Approach — Pathway walls VA vopaciment of Transportation
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NOI’th ApprOaCh V/&F Department of Transportation
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South Approach — Soil Nail Wall WP o S Fansporiasr
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South Approach — Pathway walls W/ Gepartiment of Transportation
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South Approach — Trellises & Boardwalk
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South Approach — Trellises & Boardwalk
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South Approach — Trellises & Pathway walls



'7"‘ Wazhington State
" Department of Transportation

]
Interpretive Panels
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Unofficially Open to the Public
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Confluence Project
Vancouver Land Bridge

Questions?



