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Bright Engineering, Inc. Consulting Structural and Civil Engineering

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 1 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 

A - DESIGN CRITERIA AND GENERAL INFORMATION 

Relevant Codes and Standards 

AISC Steel Construction Manual, Fifteenth Edition, 2017 

ASCE/ SEI 7-16 Minimum Design Loads and Associated Criteria for Building and Other 
Structures  

AWS D1.1/D1.1M: 2015 Structural Welding Code-Steel 

IBC (International Building Code), 2018 

SBC (Seattle Building Code), 2018 

B - MATERIAL PROPERTIES 

Structural steel 

Wide flange shapes:  ASTM A572 or ASTM A992, Grade 50, unless otherwise noted. 

Tees, channels, angels, plates & bars:  ASTM A36, unless otherwise noted. 

Pipe Piles: ASTM A252, Grade 3 (Mod), fy = 50ksi, or API 5Lx42 or API 5Lx52 

Sheet Piles: ASTM A572, Grade 50, fy = 50ksi (Type PZ) 

Welding: 70XX Electrodes 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 2 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 
C - FOUNDATION 

1. Retaining Walls 
 
Design Soil Lateral Pressures 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 0.90 0.71 0.53 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 3 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 

 

Additional Design Soil Lateral Pressures Notes: 

a) Diagram applies to drilled or driven soldier pile walls with lagging and sheet pile 
walls designed as a cantilevered wall or with a single row of tieback.  

b) All pressures expressed as an equivalent fluid unit weight 
c) Active earth and surcharge pressures act over the pile spacing within retained wall 

height and over pile width or shaft diameter below bottom of excavation, whichever 
is lesser. 

d) Passive resistance are ultimate values. Divide with a safety factor of 1.5 for allowable 
values. 

e) Passive earth pressure acts over 2 times shaft diameter or pile width; or pile spacing, 
whichever is lesser. 

f) 50% of active surcharge pressure act on all lagging between soldier piles. 
 

2. Single Piles 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 4 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 
D - DESIGN ELEMENTS 

1. Bulkheads (ST03) 
NOTE: Design of Wall 2 and Wall 3 have been deferred, therefore not included in this 
calculation set. Mention of Wall 2 and Wall 3 are for reference only. 

Evaluation Procedure and Assumptions: 

a) Apply Lateral Earth Pressure (LEP) to existing bulkhead assuming the original wall 
design was based on a similar apparent LEP 
Conservative Assumptions:  

i. Neglect live load surcharge pressures 
ii. Apply passive resistance on pile width (assuming no shaft [unknown] for 

soldier piles) 
iii. Base of wall at existing grade 

b) Resulting bending moment and displacement become the benchmark for existing wall 
capacity estimate 

c) Apply full LEP on existing wall with prescribed dredging depths and offsets. 
Compare bending moments allowing for 10% overstress for temporary and 
construction condition. 

d) Add temporary or permanent tiebacks, if necessary, to achieve no overstress 
condition. Consider using temporary tieback if the base of the pile is in good 
condition and permanent, if not in good condition, provide reinforcing as necessary. 

e) After dredging base of wall will be backfilled to original grade. 
f) Earthquake pressures will not be considered. 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 5 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 

 

Stub Timber Piles 

Wall 3 - Soldier Pile  
and Lagging 

Wall 2 – Anchored 
Sheet Pile  
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 6 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 

Center Point (Insurance Auto Auction) – Wall 1 
Sheet Piles – Wall 1 
Design Parameters: 
Retained Wall Height    = 12’- 6” 
Sheet Pile Size                                    = Unknown 
Physical and Material Properties  = Unknown 
Pile Embedment    = Unknown 
Observations/Condition – Appears to be older section profile; heavy 
corrosion and loss of section 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 7 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 
 

 

 
Wall 1 

Slag Debris Pile 

Wall 1 

Wall 1 

Slag Debris 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 8 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 9 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
 

 

 
 

 

 

 

  

Wall 1 – Sheet Piles  

Stub Timber Piles  
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Bright Engineering, Inc.   Consulting Structural and Civil Engineering 
 

 

Date:   December 2022 By:  SL, AB BEI No.  Sheet No. 10 of 10 Sheets 

Subject:  Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway 
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WALL 1 

CONTINGENCIES DURING CONSTRUCTION AND PRIOR TO DREDGING: 

A. LOADING RESTRICTION CONTINGENCY OPTIONS:
1. ZERO DREDGING OFFSET. CONSTRUCT 4’‐0” DPx10’‐0” WIDE TEMPORARY TRENCH AT BACK

OF WALL. 250PSF MAXIMUM SURCHARGE LOADING PERMITTED WITHIN 10’‐0” FROM BACK
OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

2. MAINTAIN 3’‐0” DREDGING OFFSET.  CONSTRUCT 4’‐0” DPx10’‐0” WIDE TEMPORARY
TRENCH AT BACK OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER
BACKFILL OF DREDGED MATERIAL HAS BEEN COMPLETED.

3. ZERO DREDGING OFFSET. INSTALL TEMPORARY TIEBACK ANCHORS AS INDICATED. 250PSF
MAXIMUM SURCHARGE LOADING PERMITED WITHIN 10’‐0” FROM BACK OF WALL. TIEBACK
ANCHORS, IF NOT REQUIRED, SHALL BE DESTRESSED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

B. REPAIR CONTINGENCY OPTIONS:
1. INSTALL PERMANENT TIEBACK ANCHORS AS INDICATED (OR MAINTAIN TEMPORARY

TIEBACK ANCHORS IN PLACE, IF INSTALLED).
2. INSTALL NEW STEEL SHEET PILES IN FRONT OF EXISTING SHEET PILES AS INDICATED. FILL

VOID SPACE BETWEEN SHEETS WITH UNDERWATER GROUT.

FINAL ANALYSIS 

RECENT REMEDIATION LANDSCAPING AND DEVELOPMENTS OF THIS SITE NEGATES USE OF ANY OF THE 
OPTIONS ABOVE. THEREFORE WALL 1 WILL: 

A. BE REINFORCED/STRENGTHENED WITHIN THE TWO DEBRIS PILE AREAS WITH A SHEETPILE
WALL, OFFSET 2’‐0” IN FRONT OF THE EXISTING. THE VOID SPACE WILL BE FILLED WITH
REINFORCED UNDERWATER CEMENT GROUT.

B. HAVE A 5’‐0” DREDGING OFFSET APPLIED IN OTHER SMA (SEDIMENT MANAGEMENT AREA)
ZONES.
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