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* Project Background
* Geotechnical Information
* Earthquake Hazards

* Bridge Foundations

= Shafts vs. Piles

“ Ground Improvement
= Vibrations

* Bridge Approac

%

NS

%

hes

-
] i L —




Al Yoy Vet PROJECT BACKGROUND

Ty

Southbound SR 99
Northbound SR 99

S. Atlantic Street overcrossing
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Railroad track

Bike/ped path

~ -

TERMINAL 46

12 11

BNSF/SIG
RAILYARD e e
NEE RN RN AR RS i [
.1']...]:’:"1.':\‘];' =3 '
- -
5 ) = ST
y —
((.m‘
—_ A
e S——y e =
A% TN
A B 2
(%3] FIRST AVE S

< N 2

V] | T ——
J O .~

o CIDENTAL A\ —————

S ROYAL BROUGHAM

Three lanes on SR 99 in each direction, with wider

New bicycle and pedestrian paths.

lanes and shoulders. New and rebuilt city streets.

o o
e On- and off-ramp detours near the stadiums. o SR 99 detout.
© (7)
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An overcrossing of the railroad tracks at Relocated railroad track.

S. Atlantic Street. . o . B
Connection to existing viaduct at S. King Street.
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+» Tideflats were filled in circa 1900




Nt GEOTECHNICAL INFORMATION

S. Holgate Street S. Massachusetts Street S. Atfantic St Royal Brougham Way
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plaskn ey Viadue EARTHQUAKE HAZARDS

» 1,000-year Design Earthquake (AASHTO)

= Liguefaction of Sand/Silt Alluvial Soils
= Strength Loss of Estuarine Soils

= Lateral Spreading toward Elliott Bay
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paskan Wy Visduc BRIDGE FOUNDATIONS

** Foundation Type
= Glacial soil < 150’ deep: 10’-dia. Drilled Shafts
= Glacial soil > 150’ deep: 5’-dia. Pipe Piles

** Seismic Concerns
= Downdrag

= Lateral Forces ‘
<* Ground Improvement &}
<* Pile Driving Concerns

= Penetration
= Vibration




Az ey Vischt BRIDGE FOUNDATIONS

“* GROUND IMPROVEMENT

= Shield foundations from lateral
spreading loads

EFFECTIVE AREA OF
SOIL-CEMENT COLUMNS AS SHOWN ON PLANS

1 ROW OF INTERNAL
COLUMNS (TYP)

ON PLANS
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> DEEP SOIL MIXING
= Phased approach

DEEF SOIL MIXING (TYF,]




Al ey et BRIDGE FOUNDATIONS

> OPEN-END PIPE PILES

= Southbound (Phase 1)
- Composite Pile

5’ Outer pile to top of glacial

3’ Inner pile, 30 into glacial
Shield vibrations

* Northbound (Phase 2)

After viaduct demo
5’ pile — no composite )
Penetrate up to 25’ into glacial i
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* ** Test Pile Program 1= = e

One pile at each bent 1
Hammer suitability £ :
Driving Criteria ;

Vibrations




Al ey et BRIDGE FOUNDATIONS

“* VIBRATION MONITORING T hesssecna
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** SOIL FILL APPROACH
= Up to 28’ high
= Stability Issues — Max. stable height of 15’

= Settlement Issues
Underlying utilities

Phased Construction

Schedule Pavement Saction and Subbase




Al ey et BRIDGE APPROACHES

2* SELECTION OF LIGHTWEIGHT FILL -
Expanded Polystyrene Geofoam

= No ground improvement

= Solves stability and settlement
Issues

= Place up to 1,000 cy/day

rrrrr
.. GEOSYNTHETIC RETAINING WALLS




REPLACEMENT BRIDGE APPROACHES
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“» USE OF EXISTING APPROACH

. u =

Ll ?

Remove east wall and excavate down this side and install pillow [ MSE) wall. Use excavated scil to fill in here.
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. Crack seat existing pavement and —~" 4
New fill will extend north | g ap . 4
R ; eave in place below new fill. -
of existing fill abutment LSOl e i S
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Leave existing west wallin place ‘i -l"'r"’ =

but cut down top to a certain =
distance below pavement to

limit stress concentration.
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