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»  Project Location Map
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» Agenda

—DESIGN CHALLENGES
—-SEISMIC DESIGN

-FUTURE COMPATIBILITY
—~CONSTRUCTION STAGING
—~CONSTRUCTION CHALLENGES
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» Structure Layout
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» Typical Cross-Section
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Design Challenges - Drilled Shafts

-Shaft Lengths up to 144’ Long %
—Casing used for structural capacity o \\ |
= ]

— Driven to glacially overridden soils Lol

Permanent
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—Designed as CFST per WSDOT BDM o _____ |
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» Design Challenges -
Precast Columns
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» Design Challenges - Precast

Columns Piers 37-40
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Design Challenges - Precast Diaphragms

Diaphragms limited in depth by contract requirements
Mix of prestressing and reinforcing used to meet limits
Checked crack width and strength in all stages

Piers 4 and 5 has two pours for 2" stage
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» Design Challenges - Precast Diaphragms
Deflections

— Oak block elevations supporting
precast girders adjusted to
account for prestressing and dead
load deflections.

Dl o ind

"MHote: Realease prestressing 7 Days after casting
Figure 6.58 Total deflection of Pier cap 4.
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Figure 6.59 EI effective calculation concept (Pier 6)-Stage 1- Positive Section.
Figure 6.60 El effective calculation concept (Pier 6)-Stage 1- Negative Section.

T'(Lin

10



» Seismic Design - Time History Analysis
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Figure 2: ADINA Typical Foundation Modeling (Shaft PY springs)
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Figure 1. ADINA Global Model Abutment 1 to Floating Bridge Pontoon
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» Seismic Design - Isolation Bearings
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» Seismic Design - Time History Analysis
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Figure 3A: ADINA Friction-Pendulum Modeling {Expansion Joint and Typical)
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Figure 3B: ADINA Friction-Pendulum Maodeling Close-Up of Contact Surface Modeling
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SR 520 Montlake to Lake Washington I/C and Bridge Replacement
[ ] [ ] [ ] . .
Control Table for WABS input motions
els I I ll‘ eSI I l — General Notes:
1.  Motions spectrally matched to the envelope of the CMS spectra provided in Appendix G3 of the RFP
2. FN = Fault Normal;, FP = Fault Parallel, CE = Crustal Earthquake, SE = Subduction, RSN = record sequence number
3. Units: Time in seconds; Displacemeant in feet; Acceleration in feet/secondisecond.
G r O u n d M O ti O n S 4. Refer to “Earthguake Acceleration Time Histones” memorandum prepared by Golder dated July 5", 2018
Time Total
Source | Motion ID|Component ID|Earthquake (Station)| Step Duration Recommendation
{sec) (sec)
Horizontal: . . .
Model Name: SRS20 Version 68 Pile Strain Demand / Capacity CE1 FnFR  |Chichl Taiwan MW7.6( o hop | ggggs | APPlY FN along North-South;
. . Verieal- U {RSMN1511, TCU) Apply FP along East-West
Model Description: SR520 Non-Linear Time-History Analysis M0t 19 12226 PM Al Crustal
rustal
Model Variation: WABS 4plus2 SE1, With LL, Upper Friction Units: Kips, ft, s Harizontal: KemCaunty, USA
CEZ2 c1rcz MwT .4 0.01 66.38 Mo significant directionality
By Bent Vertical: UD RSM15, TLS
0.300 { )
R Harizontal: Loma Prieta, USA
0250 4 == CE3 DO/a0 Mws & 0.005 54 245 Mo significant directionality
. : Crustal Vertical: LD (REMNTE2, FRE)
a.200 1 . * * Background Haorizantal: Chustsu-oki, Japan
4] . y * CE4 EW/NS hiwE. B (REMABEE, 0.01 83.09 Mo significant directionality
=~ Q150 4 - . X L - $ Verlical: UD  |Kawanishi lzumozaki)
- -
5 0.100 1 r . 2 " Earthquake | Time Ste Total
,E FrEil ¥ : - : Source |Motion ID|Component ID " P | ouration Recommendation
. tingB BT TR i i ' ‘ & ] i (Station) {sac) {sec)
O |l!liil il ' Horizontal:
s B T 8 'I EEL .  “yis b Egasathy o ) Maule, Chile et T
IR === s ! i e X . - " B SE1 a0/360 MwE.8 (STL 0.01 158.99 Mo significant directionality
. — 8800 . n m I'l..,“'_n._._._A‘_‘_f_L,_l_‘.,—“ Ol | Vertical: UD AL )
50 40 -20 0 20 40 60 80 100 120 140 160 Horizontal: | L. Japan
SEZ2 EWINS : 0.01 259.90 Mo significant directionality
Depthy [L] Vertical: UD Mwa.0 (IBROA1)
© Abutrent1S1 WAbUmentiS2  AbutnentiS3 - Reri0S1  tFerl0S2  PertiST  +FerflS2  <Aeri2S1  -Feri2®  FeridS1 Reri3® Subduction Horizontal: | . o chie o -
Fler 1451 Rler14s2 Pler 1581 Rer1ss2 Peri6S1  -Rert6S2  —Reri?S1  +Reri7S2 Rerl8S1 4 Rerls? Fer 1951 Interface SE3 90/360 Mw8.8 (SJCH) 0.0 150,00 Mao significant directionality
CPer1952 e Per2081 4 Per20S2 “Aer2181 =Fer2152  +Pe22S1 EPer2R  ARe2IS1 < P23 xPeMS1 e Fees2 Vertical: UD
Fher 2651 aFler2552 Pler2651 & Fler2652 Per251  aPm2752 Fler2851  xPe2852  wFer2981 +Per?952  =Per2St
Fher 252 « PlerZ33 mPerI0S1 & Fler30s2 Pler 3151 Fler3i52 @ Per32s1 FAei2S2  =Perdist Ferdd52 Far4st Horizontal: Tohoku, Japan o o )
BRWMS2  APW3SST PSS Fe0S1  ePedES2  +PedTST -PerdTR —Pe08S1 «PeiS2 PSSt Pl SE4 EWINS | 1wa.0 (CHBO04) 0.01 250,69 Mo significant directionality
Rer1st Rerls2 Per3sa Rert0S1 PerdlS2  -Perd1S1 o Perd1S2  wPend?S1 Perd2s2 RerdS1 « Perds2 Vertical: UD
® FersS1 Rerss2 =PerbS1 =RerES2 * Ber 151 RS2 & BerBS1 < PlerBS2 x Fler 41 ®Feris2
Florzontal El Salvador
. . . . . . Subduclion 2700360 Mo significant directional
Figure 13-5: Pile Strain Demand/Capacity Ratio 5 of 18 Analysis SES5 o MwT & 0.005 64.495 d ty
Intraslab Vartical: UD (MG-4359)

Figure 4: Time History Ground Motions
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» Future Compatibility - 4+2 Configuration

—Design structure to
accommodate
possible future light
rail configuration
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» Future Compatibility - 6+2 Configuration
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»  Construct

— Precast Columns for Accelerated Construction

- May 2021 to June 2021
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» Construction

Precast Cross Beams Avol
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» Construction

—Precast Crossbeam
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» Construction

—Setting the Girders
(March 2022)
—Unbalanced loads on
support jacks critical
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» Construction

Deck Forms (March 2022)

Starting at one end
Working West to East
Assembly Line fashion
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» Construction

—-Deck Sequence Critical

Detailed check of the all the critical stage was required as part of the design.
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» Deck Construct
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» Deck Construction

— Cast each side ready for the dek over the pier( _30_2)
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» Questions?
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