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JACOBS = South Boeing Access Road Biidge Refichilifaiion

PRESENTATION OUTLINE

* Project Intro & Background

* Project Conditions & Issues

=  Seismic Oriteria

=  Seismic Analysis

=  Seismic Retrofit Concepts

» Bridge Rehabilitation Elements
= Summary
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. JACOBS South Boeing Access Road B

BRI DGE BACKGROUND

Located in Tukwila, just south of downtown Seattle
= Original Bridge built in 1944 & widened in 1965

= Carrying more than 40,000 ADT with 10% ADTT

2 R/ICqirder spans + 3 Steel girder spans over Railroads
» Plers- Conc. columns & Conc. pier walls

= (Qtyoriginally wanted to replace but short of funding
PS& Ecompleted & construction just started
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= JACOBS

Challenges & Rehabilitation Solutions
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Challenge: Challenge:

Steep Slope with Liquefiable Soils  Inadequate Pier Seismic Details
and Foundations

Solution: Solution:

= Assess foundation lateral and = |nstall steel- or carbon-fiber

vertical capacity and need for
structural upgrades.

B |nvestigate ground improvements

as an alternative for structural
upgrade.

column jackets to improve column
shear strength and ductibility
performance.

Upgrade foundation capacities by
installing additional piles/shafts.
Investigate bridge base isolation
as an alternative to column and
foundation retrofit to minimize
work near Piers 4 and 5 (over
railroads).

Challenge:

Poor Seismic Connectivity at Piers

Solution:

m Upgrade concrete pedestals,
rocker bearings, steel end
diaphragms, longitudinal seismic
restrainers, and seat extensions.

South Boeing

Challenge:

Failing Transverse Expansion Joint/

Leaking Longitudinal Joint

Solution:

® Repair or replace transverse
expansion joint to meet current
standards.

® Seallongitudinal joint to minimize
future maintenance.

Challenge:
Proximity to Railroad Tracks

Solution:

® Work closely with BNSF to
coordinate design issues and
construction activities. Provide
solutions that meet BNSF Design
Guidelines and American Railway
Engineering and Maintenance-
of-Way Association (AREMA)
standards.

® Tailor the bridge rehabilitation
solutions around BNSF's work
schedule and accessibility needs.
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Challenge:
Limited Sidewalk Width

Solution:

= Narrow 4 of the 6 existing lanes to
establish a new traffic barrier at
the existing southern curb line,

® Replace bamrier on south side with
10-foot pedestrian/bicycle path
and railing.

Challenge:
Damaged Concrete Barrier

Solution:

® Repair with appropriate materials
to increase barrier longevity.

® Replace traffic barrier as part of the
bridge widening, if necessary.
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JACOBS South Boeing Access Road Bridge

EXISTING GONDITIONS

Expansion Jbints —
Transverse & Long.
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= JACOBS

Narrow Sdewalk
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— JACOBS South Boeing Acc

EXISTING CONDITIONS— Cont’d
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= JACOBS South Boeing Acces

Concrete él Is

—

EXISTING CONDITIONS— Cont’d
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= JACOBS South Boeing AccessF

EXISTING CONDITIONS - Cont’d
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= JACOBS

South Boeing Access

S
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= JACOBS

PROJE

South Boeing Acces!

CT APPROACH

v’ Bridge deficiency assessment

v Non-motorized configuration

v’ Seismic analysis

v Feasible rehab/repair alternatives
v Railroad coordination

ection of alternative

v Se

v/ SE

PA/NE

A/ Permitting

v Hnal design/PS& E
v Railroad agreements
v’ Successful bidding for construction
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. JACOBS South Boeing Access Roz

SHSMICANALYSIS

v’ FHWA Seismic Retrofitting Manual

v’ AASHTO Manual for Bridge
Evaluation

v/ Seismic Retrofit Category C— Life
Safety for Upper Level Earthquake

v' Response Spectrum Analysis used
for demand calculations

v/ Pushover Analysis used for
capacity calculations
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= jacoBS South Boeing

SHSMICANALYSIS RESULTS
Sarsmic Inertial Loading

Pier 1 Pier 2 Pier 3 Pier 4 Pier 5 Pier 6
BRIDGE ELEMENT

C D |CID| C D |[CID| C D |CD|] C D |CID| C D |CD| C D | C/ID

Foundation

Pile Axial Comp (kips) | N/A | N/A | N/A | 180 | 222 [ 0.81 | 180 | 222 | 0.81| 180 | 521 | 0.35| 180 | 449 | 0.40 | 180 | 339 | 0.53
Pile Shear (kips) NA | NNA|NAJ] 133 | 22 | 6.1 ]| 146 | 37 | 39 | 146 | 29 | 51 | 146 | 15 | 94 | NJA [ N/A | N/A
Pile Moment (kip.ft.) N/A | NA | NJA | 60 25 [ 24| 63 55 [ 1.2 ] 63 34 | 19| 63 15 | 43 | NA | NJA [ N/A

Column / Wall

Al ongitudinal (in.) N/A | NA|[NA]| 87 |85 |10 ]|147]|83 | 18 |7.77(628| 12| 55 | 58 [095]133| 6.6 | 2.0
Atransverse (in.) N/A | NNA [ NNA| NJA | NJA | NJA | NJA | N/A | NJA | 573 (285 20 | 44 | 31| 14| 42 |26 | 16
Shear (kips) N/A | N/A | N/A | 1668 [ 1312 | 1.3 | 1684 | 1206 | 1.4 | 82 93 | 0.88] 128 | 154 | 0.83 | 56 85 | 0.66

Superstructure Frame

Shear (kips) N/A | N/A | NTJA | NJA | NJA | NJA | NJA | NJA | NJA'| NTA | N/A | N/A 99 74 1.3 59 40 1.5
Moment (kip.ft.) N/A | NJA | NTA | NJA [ NA | NJA | NJA | NJA | N/A | NYTA | NJA | N/JA | 1769 1736 1.02 | N/A | N/A | N/A
Seat Width

Seat Width (in.) N/A | NA | NALTNA|[NA|[NA]TNA]|NA]NAL 22 [256[086] NJA| NNA | NJA | NA [ N/A | N/A
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= JACOBS

SHSMICANALYSIS RESULTS

South Boeing

Post-Liquefaction
Pier 4 Pier 5 Pier 6
BRIDGE ELEMENT

C D C/D C D C/D C D C/D
Foundation
Pile Axial Comp (kips) NA | NNA | VA | 180 | 4832 | 0.04 | 180 [ 9391 | 0.02
Pile Shear (kips) NA | NNA | WA | 133 | 78 1.7 | 133 | 225 | 059
Pile Moment (kip.ft.) N/A N/A N/A 183 101 1.8 183 279 0.66
Column
Shear (kips) 35 105 0.33 | 66.0 | 661.0 | 0.10 77 1443 | 0.05
Moment (kip.ft.) 1445 | 2796 | 0.52 821 |14170| 0.06 675 23470 | 0.03
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JACOBS

SHSMICRETROHT CONCEPTS

Compaction grouting for ground improvemernt

DORILL RO CORMPACTICHY CHaSIMNG
GRICUT CASIMNG

STEP OHNE: STEF TWO: STEF THREE: STEF FOUR:

FREDRILLED COMPACTION IMNSERT COMPACSTION BESGIM PUBFING WATHORAW CASIMNG

CROUTING HOLE TD GROUT CASIMNG 1IN LOWY SLURMF COMPACTION AS STAGES ARE COMFLETE
LINTE. THE HOHLE IS COMPLETE

DESIRED DEFPTH. PREORILLED HOLE. GROUT MIX 1IN ETAGES
AMD WITHDRRAW AT
COMNTROLLED RATE.

. . _l’.__".
Reference Lavne GeoConstru tlon

-
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JACOBS South Boeing Access Road Bridge Re

SHSMICRETROHT CONCEPTS
Foundation Retrofit at Pers4 & 5 - Miaropile

EXETIMG FIEER
}PFI'.'S UME—
T,
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= jacoBS South Boeing

Sedl lumn Bcketing at Pers4 & 5

SHSMICRETROHT CONCEPTS

1" GROUT

CONCRETE
COLUMN
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- JACOBS South Boeing Access Road

SHSMICRETROHT CONCEPTS
Per 4 Bearing Replacement & Seat Extension
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“JACOBS

South Boeing Access Road

SHSMICRETROHT CONCEPTS
Per 4 Selsmic Restraliners
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2 JACOBS South Boeing Access Ro

2 o
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EXTEND CFRP STRIP TO
EDGE OF EXIST DECK CFRP STRIP G OF FIRST INTERIOR EDGE OF
GIRDER, (TYP.) EXIST DECK
NEW CONCRETE . o
EXIST. EXIST.
TRAFFIC BARRIER——____| GIRDER T’ GIRDER =
CLASS 4000D | | NEW CONCRETE
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JACOBS South Boeing Access Road Bridge Re

BRIDGE REHABILITATION

Expansion Jbints TG T r—ﬂ&:ﬁﬁm
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= JACOBS South Boeing

BRIDGE REHABILITATION
New Traffic Barrier with Fence Railing over Rallroad
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JACOBS

BRIDGE REHABILITATION

Grder Repalr — Adding Shear Suds to Segl Graers

—_ it~ l I"‘..___--‘-;--‘ L Ca i % i § d ;',_._":: I
4124-01-1. “Implement%on Project: 7[

,j exas using Post-Installed Shear Connectors”
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“ JACOBS

BRIDGE REHABILITATION

Grder Repalir — Seel Grders

1;_ EXIST EXIST EXIST
GIRDER | LONG. JOINT GIRDER
1
1
| ’ GROUT
| CORRODED
AREA

) EXISTING ACP TO
2%"@ HOLE /_ BE REMOVED

%8 ASTM F1554 ]
GR 105 RESIN BONDED Lk 1 1%"¢ DRILLED HOLE
ANCHOR ROD @ 6" O.C. i i

MAX. (TYP.) AT SOUTH
GIRDER 1"¢ ASTM A325 BOLT
(TYP.) AT NORTH GIRDER
SEE_SHEET S10 FOR
BOLT SPACING

South Boeing Access Road
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= JACOBS South Boeing Access

BRIDGE REHABILITATION
Grder Repair - Reinf. Qonarete Grders

v CFRP strengthening
v/ Concrete Spall Repair VAN

.—EXISTING SPALL
1 OR DELAMINATION
1
|
T |
o o |
X il —~— REMOVE CONCRETE AND
REPLACE W/STRUCTLIRAL
REPAIR MORTAR.
INSTALL MANUFACTURER |
SUGGESTED ANCHORS | SAWCUT PERIMETER
0 @ 1'—0" MAX. SPACING |
Ll |
E 1 [™~~COLUMN OR OTHER
3 EXISTING Xe" THICK CFRP TYPE A | 4 STRUCTURAL ELEMENT
CONCRETE (TvP.) \_MORTAR INLET
GIRDER
PROVIDE %" MIN. RADIUS
AT BEAM EDGES. GRIND

EXISTING CONCRETE TO
PROVIDE RADIUS
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JACOBS South Boeing Access Road Bridge R

10'-0"
SIDEWALK
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= JACOBS South Boeing A

SUMMARY

- Comprehensive Seismic Retrofit & Rehabilitation

- Cost-effective solutions

- Providing multi-use path corridor

- Rigorous stakeholder coordination

- Funding strategy — maximizing federal funding

- Extension of Qty Staff — feasibility to construction
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JACOBS = South Boeing Access Road Biidge Refichilifaiion

QUESTIONS?
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