DBIC - 103E/W Widening/Retrofit

Monday, March 10, 2025 11:08 AM

10/9/25 - 103E discussion
Sammy, Jason, Terry, Janka, Alan, Pat, Allie, Cori, Added Dan

Pipe - Pat - our intention of looking at this differently

Jason - what was your plan in the ATC

Pat - thought they would be ok with getting additional information on the existing condition and construction challenges

Jason - seen support bridges built under the structure

12 micropiles - how would the culvert come through? Casing?

2 rows of 6 - spacing 6*diameter

2 asks - place footing above culvert?
Separate the bridge

EXSTIG ROAOWAY .

Why Proposed Design

e Let sleeping
dogs lie "

Better Protect Exist

Culvert

= Reduce Deep Excavation

= No in-ground plastic
hinge.

= No Future post-

earthquake maintenance

impact on existing pipe

42" Exist
Culvert

Preliminary Evaluation
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Load Path

Balanced
Stiffness/Mass

Balanced Frame
Period

Displacement D/C
Ductility Demand

LODKING AHEAD DN STATION AND NOAMAL TO MAMLINE.
VIEW ALONG THE SKEW
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From: Berriz, Sonia (Consultart)
Sent:Friday, May 9, 2025 6:59 AM

ot Abraham, Ryan <ryan.sbraham@accom.com>
e Guerrero, Jon <lon. Guerrero @secom.com>

Goodmorning Ryan,

tobe met

Differential Settiement
Balanced Stifness
Ductity Displacament
Noplastic hinging

“Sonia

From <https://teams.microsoft.com/v2/>

3/19/25 - Jason and Mohammad S.
History - RFP concept/language
Widening - have to retrofit the footings
Proposal -

New footing - differential settlement
DON'T WANT A NON-STANDARD SYSTEM

NOT equal value

16 culvert and be a minimum of 8 feet clear of lhz%ulv
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14 Foundations for widening of Bridge 405/103E shall usc drilled shafts. They shall
15 be designed to impose nd load or deformation on the South Fork Perry Creek

, or provide isolation casing around the shaft to ensure that the new shafts

have no load or deformation on the existing culvert

Solution #2

Build Group file
foundation to bridge
over the existing
culvert

WLE55-985

| FEGAD FwoI. Lagad
- BRICKYARD TO SaszT
= MPROVEMENT PROJECT
- SKANSKA reita Pk B o

HAVE TO CONNECT - coupling beams - that would be where the plastic hinge would be located

EVERYTHING IS NO...

Because - recovery - ductility limited to 2.5 - not going to need to inspect this after a seismic event

If culvert is BELOW top of shaft - no infill wall is needed below the top of shaft

Topics

1. Current retrofit/widening design

2.
3.
4. Justifications >
5.
6.

Next Step

Site Conditions/Challenges
Proposed Retrofit/widening Design

Questions/Discussions
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RFP Design Concept ,.  RFP 2.13.2.1.4 =  Provide foundation strengthening belows top o existing footings to resist
seismic inertial demands. Existing shallow spread footings at the
intermediate piers shall be made continuos o form a catenary o decp
beam across the pier
Foundations for widening of Bridge 405/103E shall usc drilled shafts. They shall
be designed t impose no load or deformation an the South Fork Perry Creck
culvert and be a minimum of § feet clear of the culvert,
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Something - difficult for balanced stiffness???

ATC - got rid of the drilled shafts
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[ & = 1 T T T ]| 2 Existing Foot overlay

_\/ ﬁw 3. New Infill wall Footing

. <___4.(E)Footing and (N)
footing to form contin.

Beam
Widening

v 1. Pier wall with Deep
| Spread footing
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* Gap in shear wall - white area - minimize settlement - closure pour in the white area? No

* Footing and crossbeam is intended to take shear? No - gap is separation - ONLY connected at top closure pour - crossbeam not connected

* Connect deck but not crossbeam or footing
Let everything settle and then connect deck
Closure pour connects diaphragm

Challenges

e Con ns/Challenges
Challenges #1: High Ground Water

Figure C-24. Groundwater Elevation Versus Time
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* Higher groundwater - summer time in 95-96 and peaks in winter
* Footing is around elevation 84 - dewatering c

Site Conditions/Challenges ... T.2TNRSEW.M.
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Existing Culvert:

—oc

— 8. Constructibility

oRoGE P 8 ElEvATION

—= WETLAND MITIGATION
BUFFER [STREAM BUFFER EXISTING ROADWAY _ WIDENING

" REMOVE EXISTING BARRIER
ERIING neaos  SMAX AND SLAB OVERHANG
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— WETLAND MITIGATION

BUEFER (STREAM ' BLFFER EXISTING ROADWAY  WIDENING

" REMOVE EXISTING BARRIER
— EXISTING SMAX | AND SLAB OVERHANG

W58G GIRDERS
MATCH EXISTING

NEW W58G GIRDERS

NEW COLUMN, TYP

— POSITION EXTERIOR
COLUMN AT PIER 3
TO AVOID IMPACTING
EXISTING STREAM

PROPOSED

L S SHAFT, TYP

PROPOSED CONC.

SEISMIC RETROFIT

INFILL WALL FOOTINGS NOTE: NOT ALL SEISMIC RETROFIT ELEMENTS SHOWN.
TYPICAL SECTION EXISTING STRUCTURE

(LOOKING AHEAD ON STATION AND NORMAL TO MAINLINE) — NEW STRUGTURE

DATUM

TCH EXISTING STRUCTURE DEPTH
* How to protect the existing culvert

—— Proposed Retrofit/widening Design
: Solution #1
2.13.2.1.4 * Provide foundation strengihcning below top of cxisting footings toresist

seismic inertial demands. Existing shallow spread footings at the

intermediate piers shall be made continuous to form a catenary or deep. v
beam across the pier- !
Or provide now spread 00ungs as spacilied. |ha new sprea footings shal be

proportioned and designed to meet the servica, strength, and extreme limit requirements.

s e fort by the AASHTO LRD Bridge Dsign Specifications, AASHTO LRFD Saismic

= Guide Specifications, and the WSDOT Bridge Design Manual.

Build new infill wall
footing above

=
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AR e Build Group file
< __> foundation to bridge

over the existing
culvert

— sl | WL 95.5"98.5'

——Proposed Retrofit/'widening Design
1.4 Foundations for widening of Bridge 405/103E shall use drilled shafis. They shall
be designed to lmpnsc ng load or deformation on the S Fork Perry Creck

| culvert and be a of 8 feet clzar of Ivert, o provide isolation casing around the shaft to ensure that the new shafts
L have no load or deformation on the existing culvert.

Build Group file
—_foundation to brid

over the existing
... culvert

Isolation casing to minimize impact to culvert
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1R
Example of using
isolating case to
protect adjacent
: utility pipes
—

Any shifting or deformation of shaft would occur in the casing and not impact the culvert

Justifications
Soil Condition
——
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Liquefaction Soil:
» Thin layer at Pier 4 only {2
. 3365000
March 10, 2025 SKANSKA|A=com

New soil data - can raise footing up?

Thin layer - ESU 3 at proposed footing elevation - rest of the soils are glacially over consolidated dense
* Liquifiable soils were only found in one boring at the end - estimate was 1/2" liquefaction settlement
* Really dense soils - settlement will happen immediately during construction

Justifications

Advantages of DBIC:
*Minimizing dewatering
*Reducing excavation and
potentially eliminating
temporary shoring

*Short construction time
-Minimizing traffic disruption
-Minimizing environmental impact

*Better Seismic Performance (no
underground plastic hinges)

- Existing Culvert Well Protected

in a Conservative Way
o

Probably do some open excavation

Build new footing - cap ABOVE original Footing
Static load

3 span bridge with two intermediate piers - these piers are the earthquake restraining system - piers act in shear and transverse
* How wide footing need to be to resist the longitudinal forces
* Assumed - simple check -

527DA
N53°59'27"W

Will be doing this at both piers
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Group pile foundation -
Drastically stiffening the bridge in both directions - hinging - haven't checked

Building footing halfway up the column -
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New above foundation footing - BIGGER, BETTER, ETC. Easier to inspect
Still have bridge pieces below footing - worst case - assume they

Instead of retrofit - new footing that is better - more seismically sound?

" EXISTING ROADWAY £ wioenG ! "
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