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Featured Presentation:
Engineer/DesignePerspectiveg(~40min.)

Questions& Answers (~15 mi

NextSteps(~3min.)
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SELLWOOD BRIDGE

; Project :

T.Y. Lin International
Scott Nettleton, P.E., Project Manage!
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Presentation QOutline

Bridge History and Project Overview

Goals of the Diversion

Challenges for Engineering tBellwoodShoo Fly
Seismic Design and Wind Loading

Staging

Photos

Lessons Learned
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Goals of Diversion

Provide Full Service Detour, Improved Safety, Speed
Construction and Cost Savings

 § \
ar 4
D Shoo-fly alignment options 1 and 2

D Shoo-fly alignment option 2 only

(‘ US. Department of Transportation AT |COLORADO
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Approaches in Place
Truss Spans Translated

Option 1 Stage 1
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Main Span Construction
East Approach Staged

Option 1 - Stage 2, East approach first
stage Construction
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Complete East Approach

Option 1 - Stage 3, East approach
second stage construction
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Finish Demolition

http://www.sellwoodbridge.org

Finished Bridge,
Options 1 and 2

(‘ US. Department of Transportation AT |COLORADO
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SELLWOOD SHOO FLY
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Challenges for Engineering the Sellwood
Shoo Fly
Split responsibilities

I Contractor Engineer provided approach structural designs

Site Impacts

i Condos on NE side
I Coordination with City and Permitting
i Communication of Intent to Permitting Agencies

Technical

Foundations

River Flow, Scour and Flood
Seismic Resistance

Wind (Controlling load case)
Staging

Connection to old structure

(1 US. Department of Transportation <001’ [COLORADO
@’ Federal Highway Administration V | Teieportation 15
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Foundations

Driving Frames and Vibratory Pile Installation

PLAN

Ne

Waton comnection det
© corner an shoen

TYPICAL ASSEMBLY DETAIL

TY-LININTERNATIONAL

sngineers | planners | solentats

e | WILLAMETTE RIVER (SELLWOOD) BRIDGE

SELLWOOD BRIDGE PROJECT
OSWEGO HIGHWAY AND TACOMA ST,

DRIVING FRAME DETAILS 1
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River Flow, Scour and Flood

Where is the flow coming from?

%

Bent18

'. 'f \Qj‘;‘“

-
» /)

__|Flood (dc[l T]Ebbt‘:\dc]
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o
b

Figure 2. 2007 Hydro nra' hic Surve df the Sellwood Bridge
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River Flow, Scour and Flood

Modeling of Proposed Construction

Photo 3. Flood-Tide Design Event Result (All Structures)
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Seismic Design
Use of Existing Superstructure

Seismic Accelerations Reduced by 2.5 for Temporary Works Per AASHTO Guide
Specification

nET AT S
the Enghneer.

€ Bent 2. Place skid in poszition
| 1 rockerse.

., Remove existing bearin
l . Translote Bridge, see (

Part of existing
truss bearing-———

~
-~

for poth
5. Install new bearing
. Lower fruss, revnove o/

and install beoring stog

T Each end
I Nof x=tie

¢ Lo St
MLzl Coontr Oeecon
SELLwoop BeioeE

SKETCHES oF Jivsy Bearnd]

LOrouneng Hs GLIEIS. A Lindenthaf

Transverse
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Seismic Design

Use of Existing Superstructure
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Wind Loading
The Controlling Load

Period of Record...October 1940 - May 1999 WEST WIND LABORATORY, INC

761 Neeson

Climatic Extremes of Wind (1951-June 1999) v z agge dlaboratory.com

- Highest Avg. ile> Peak Wind Gust
Averages Fastest Mile WIND STUDY
WILLAMETTE RIVER TRANSIT BRIDGE

Month | Dir. | Speed | Speed | Year | Dir. | Speed | Year |Dir.|Speed| Year PORTLAND, OREGON
FINAL REPORT

Jan. 2.9 15.1 [ 1995 54 1951 |[[SW| 63 1990
Feh. 9.2 . 1993 [ SW | 61 1958 5 68 1965 for

March 8.3 1956 7 5 7 1971 T Lin International
April | N . h 1981 5 63 1972
May | NI . . 1963 || SW SW| 48 1971
June | NI . 3 1974 || SW 5 SW| 40 |[1994 97
July | NW . | 1962 | 5W SW| 35 1953
Aug. |NW . T || 1966 | SW 38 1966
Sept. | NV g / 1961 Sw| 61 1963
Oct. |ESE L . 1975 ] 1962

Job No. 10-03

9 August 2011

ESE . 2| 1979 || sW ] 71 1981 by
Dec. |ESE ) 2. 1977 7 1951 s 74 19954

Jon D, Raggett, PhD, PE
|Anuual‘£5}__‘ Y ‘ 88 ” 1995 H 5 H |Oct 1962 s ‘ 1043 uom 1962 Fresident, West Wind Laboratory. .

exp 1231111

Historical Data, Comparison with Topography and available study
Conclusion - 65 MPH Design Wind Speed
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Additionally, the bridge width and the existing bridge ralil
do not meet current standards for a detour bridge

1 US. Department of Transportation A P97 COLORADO
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Connections to Existing
Material Properties, Geometry

Testing results are for Informational Purposes only.

Specimen number CH-241 CH-2-2 CH-3-1 CH-3-2
Location (Top of Core Depth) 1’3”t0 1"11” | 2’7" t03'3” | 0°0”to 0'8” | 1'11” to 2'7”
Date tested 05/27/08 05/27/08 05/27/08 05/27/08
Nominal Maximum Aggregate Size 14" 1 %" 1% 1%
Length of specimen prior to capping 7.13 7.20 7.21 721
Length of specimen after capping 7.25 7.32 7.33 7.39 "
Direction of load in respect to P P P P o 4 Chvvant Bassing peink
Moisture condition at time of testing Surface Dry Surface Dry Surface Dry Surface Dry
Average diameter of core specimen 3.66 3.66 3.66 3.66
Length to diameter ratio (I/d) * 1.98 2.00 2.00 2.02
Applied load at specimen failure (lbs) 72961 80508 61293 73125
Specimen area (sq. in.) 10.52 10.52 10.52 10.52 4.} . g
Uncorrected unit psi 6935 7653 5826 6951 £ Al R Yo b —
Strength correction factor * - - - L IO R
Corrected unit psi (nearest 10 psi) 6940 7650 5830 6950
P - Perpendicular *Specimen correction factor applied when length to diameter ratio falls below 1.8.

Information gathering, corrections at final
Inspection

(1 US. Department of Transportation A

Federal Highway Administration

A °°7 |ICOLORADO

e; Department of 2 6

v Transportation




"r BRIDGE LATERMODVE TECHNOLOG)

Other Considerations

Collision Fender

Guard Ralil Transition

Piling Conflict Bent 17 g

—

Support at Bent 21

River Isolation

Lighting

(1 US. Department of Transportation A7 COLORADO
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Truss Jacking System
Layout on a Radius

. {1
i | S ———
7L

5

H:’cs t approach

te detour bridge Yprotecﬁw& Fenders
o

——

FPier (Or Bent)

Detour Bridge Shift aof East end:

3.3 feet

MNorth

- —

Shift ot West enda: \—Exr'sl‘r'ng Bridge Truss

66 feet North (Nearly 1100 feet long)
East approach to
detour bridge

Original design assumed single support track
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Truss Translation Layout

(‘ US. Department of Transportation AT |COLORADO
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Cradle Beam Design
Fitting Beams into Tight Spaces

Mk. 4, typ. Mk. |
P N\ \ _L/ /
LA

HP 12x84 — =
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Temporary Bearing
Steel Box Filled with Grout

= Truss chords unable to take load

== ==X

T I

" Ty
Rixox2'—6", cut to " Tyo.
mateh casting
section, fyp.
r 1 rmn 1
L1 1 1 1
| | | |
| 1 H
| I I
| |
I I
1 1
H |

Sides cut to fit irregular
shape of the bearing casting
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Structure Translation

Equipment

I Pushing tugs and skids were rented, widely available
I Teflon skidding surface lubricated with dish soap

I Public was well informed = Good Press

Loads

I Structure was vertical loads 336 kips at ends, 900
Kips interior

I Skid force to move, estimated at less than 5%

Monitoring
I Advancement measured with marks on skid track

1 US. Department of Transportation A% [COLORADO
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Photos of the Slide
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Photos of the Slide Cont.
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