|
—_— S
e ] !'r.,*%
2 g.,.}z

e gt
_pswD ﬁvgi:,




AN

PRESENTERS

+ Hod Wells, PE, LEED AP, ENV SP + Matt Shanahan, PE, GE + Dr. Stephen Schneider, PhD, SE
Structural Engineering Geotechnical Engineering Structural Engineering
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RIVER & COMMERCE
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l | THE WATERFRONT

Shipyards

Sawmills
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WORKING WATERFRONT

Al Kadow on the docks during Vanport flood, 1948

ont, cd. 1930

Port growth contined throughout the 19505

Photo credits: All Ahead Full, 2012, Port of Vancouver USA.



WORKING WATERFRONT
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HISTORIC CHRONOLOGY
1962

Boise Cascade Paper Mill

1989

1909 Mill Closes

Pittock & Leadbetter Lumber

1917
Standifer Shipyard

CLOSED

1889

Photo credit: Manufacturing
Opportunities in the State of
Washington, 1918, Olympia Wash.
Public Printer.

Photo credit: All Ahead Full, 2012,
Port of Vancouver USA.



WATERFRONT
MASTER PLAN

35 acres of brownfield
development

3,000+ new residential units

1 million square feet of
mixed-use development

/-acre waterfront park
and trall
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COLUMBIA RIVER




VANCOUVER WATERFRONT PARK
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GRANT STREET PIER




GRANT STREET PIER AND PLAZA




GRANT STREET PIER
CIVIL/STRUCTURAL ENGINEERING TEAM




UNIQUE STRUCTURE GEOMETRY




SIMILAR STRUCTURE

PUENTE DE LA
UNIDAD, MEXICO

Photo credit: José Rodolfo Espinosa
at Wikipedia. Some Rights Reserved.



https://es.wikipedia.org/wiki/Archivo:Puente_Atirantado.jpg#filelinks

SIMILAR STRUCTURE

e . . ¥
- - il ] L IR— b 5 B2yl o . P‘
salihe s 2 a " L I o il B : o tae . 1
- ¥ AL e B e . £ U
PR e i M i, irlionanadi o heor- N =R " E&a_ -
gt L ’ . \ etk . s 3 TN o~ } o Ll &= ‘ —A
Wiililiisd b x
", I rt
d ma rm - ;l.i;if l"-hl-..- ,'." m“
) ]
- 3 - -
[

EREEEIRRN

2 ) | R

T ——

A




NOILONILSNOD d3did 13341S INVUD



>
LLl
—
Y8
b
(Vg
—l
<
o'
-
—
O
-
o
-
(Vg

SUPERSTRUCTURE

MARTIN & MARTIN

CONCRETE ABLITMENT

J-F THICK COMNCRETE SLAB

—

——

SUBSTRUCTURE

WSP & GRI

COMCRETE ABUTMENT




LOADS ON PIER

‘1

Seismic
Lateral

GRAVITY LATERAL

§

EXTREME



Typical cross-section deck along pier

Cross-section at end of pier

SUPERSTRUCTURE DESIGN
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— T.0. LUMBER DECKING.
COORD W/ LANDSCAPE
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Post-tensioned concrete pier deck to
foundation abutment.

BACKSTAY CABLES
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BACKSTAY CASLES

TUNED-MASS DAMPERS

Four possible locations.
Two were used.



DAMPING APPROX. .. Heel qup at End of Pier
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FOUNDATION
SOLUTIONS

CONSTRAINTS OF FOOTPRINT

FOUNDATION CONSTRUCTED

RIVER WATER LEVEL INSIDE COFFERDAM
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HIGH FOUNDATION LOADS E SUPPORT STRUCTURE

USE THE COFFERDAM AS A

LATERAL SPREADING PERMANENT STRUCTURE

DRILLED SHAFT REPAIR

UNKNOWN SUBSURFACE DEBRIS @
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REACTIONS FROM SUPERSTRUCTURE

Mast, cable backstays & pier deck




SUBSURFACE
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LIMITS OF PIER STRUCTURE

. O A

£

DGI-1
20

35 B3
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10

ELEVATION, FT

SUBSURFACE PROFILE
ELEVATION, FT

-30 5 10 150 200 250 300 350 400 450 500

550 600 650 700 /750 800 850 900 950 1000 | 1050

DISTANCE, FT A

VERTICAL SCALE: 1' = 20 FT
HORIZONTAL SCALE: 1'= 100 FT . AL I SANDSILT I GRAVEL & COBBLE




FOUNDATION
DESIGN CONSIDERATIONS

USACE OHW

Biological Ordinary ™,

4 High Water (OHW ) Property i
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100-yr flood




60" diam. Drilled
Concrete Shafts.
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Steel Pipe Piles.
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SUBSTRUCTURE
FINAL DESIGN
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SUBSTRUCTURE
FINAL DESIGN

Back-stay: P=1,375kips T

Drilled Shaft: P=720 kips T
N M=6,525 kip-ft

~

Drilled Shaft: P=1,300 kips C—

M=6,920 kip-ft , ,
Drilled Shaft: P=500 kips T
. M=5,450 kip-ft
Mast=P=2,750kips C—Eo o 2 0 /L

Drilled Shaft: P=2,060 kips C
M=4,450 kip-ft

Cable Back-stay: P=1,375kips T : b Drilled Shaft: P=1,200 kips C

R M=5,675 kip-ft

All loads in ASD R




CSL TUBE, TYP
(5 TOTAL)

OPTIONAL
CONSTRUCTION HOOP
5'-0"@ CONC

DRILLED SHAFT
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& Top of Pier Slab
El. +30.20 ft

é OHW vz
El. +17.60 ft

El. +10.00 ft
..--"'""'"-‘

Temporary cofferdam sheet pile wall

Dense Gravels
El. -15.0 ft

é Bottom of Sheet Pile

Shaft embed

Bottom of Drilled Shafts

4

]

5-ft. diam. Drilled shaft

Top of Sheet Pile o

Storm El. +22.60 ft

water pipe

O Tie back Anchor

%
El. +12.60 ft
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Property line

Permanent sheet pile wall

Bottom of Sheet Pile é
El. -32.40 ft




LATERAL SPREAD DESIGN

787.5 psf

- —

Dense gravels *

—

&-4* Rb = 20.38 KLF

e e — i — i — i — i — i —

Rt = 96.14 KLF
\8,450 psf

Top of Sheet Pile

EL +22.60 ft

El. +7.50 ft

- EI.+12.0ﬁ$- EL. 0.0 ft

Bottom of Sheet Pile
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DESIGN FOR SEISMIC
LATERAL SPREAD

+10's of feet of movement

+ Load based v. deformation
based approach

+ No ground improvement due to
sewer and property line

+ Load based approach using
cofferdam and high
capacity gravel

+ 36 tieback anchors 300 kips each
on 4 ft centers



SUBSTRUCTURE CONSTRUCTION
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INSTALLATION OF
DRILLED SHAFTS

+45 to 90 ft long into gravel

+ Installed with full depth
temporary casing and full head
of water

+ Drill, set cage, place concrete as
casing pulled

+ Note the shafts installed near
top of cofferdam

+ Crosshole sonic logging






Future Pier Foundation

i ) —

Construction Elevation
.— Dense gravels
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E (1 PLAN - MAT FOUNDATION Det. 1
< W SCALE: 3/16" =1'-0"
L i
(Vg Fy : {
D O 7 ® ; . 7®
|i|J """ — 1 Original 60" diam. drilled shaft
— - rTreerseaeens . Original drilled shaft reinforcement
m i -E-—————__"‘

L SOV RO A Infill steel pipe with 4 ksi ¢ t
() 5 : | — nfill steel pipe wi si concrete

P — : g Extend pipe 3'-6" into pile cap.

i . B *l ________ - 33" diam. steel tube
B R =0
o B | o/ B 36" diam. core in drilled shaft
! T | T ) Grout gap using non-shrink grout.
/\jwwf:n Infill steel pipe with Concrete Class
— 4000 as approved for Shaft (2)_PARTIAL PLAN - CONCRETE-FILLED PIPE
; ‘ Grout gap solid with non-shrink grout. AT
L = B (1)) SHAFT REPAIR WITH STEEL PIPE
“--4::.,‘:7C/ — N—""SCALE: = 10"
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THE FOUNDATION
ENGINEER'S DREAM

+ Retaining walls

+ Driven piles (temporary)

+ Sheet piling (temp & permanent)
+ Cofferdam & tremie seal

+ Drilled shafts

+ Micropiles

+ Ground anchors



VANCOUVER WATERFRONT PARK
Open September 2018
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SOCIAL MEDIA %
PRESENCE

- -

#americanempress #vestelletravel
#travelwinefood

#vancouverwaterfrontpark #nwconf19
#vancouverwashington

#grantstreetpier
#vancouverwaterfrontpark

vestelletravel « Follow
Vancouver Waterfront Park

bullmastiffg88 Justgotona ... -~
train that came down from
Vancouver bc &

AR

2 1:l

2 likes Reply

View replies (1)

leaningmotorcycle Thatis 2 min -
from my office @ 3 &3 EA '

1like Rep

View replie




WATER FEATURE







" gn shesr stcaratis

\‘i' .

3BTk

Pzl
LA g e

TENSION

LoAP

Q_

2sanint

A

*TpEE e

. FULL CROSS€

MASTS ANL
THE 2IMFLE
EFFICIENT OF
ELEMENTS. FUR
ANP PURE TE!

OF T

1

CANTILEVER PIER /
PRAWBRIPGE

s
s
-

COMPRESHION

TENSION







mr¥

i 3 s
Manfn';f

—T




	Slide Number 1
	PRESENTERS
	Slide Number 3
	HISTORY OF �THE WATERFRONT
	WORKING WATERFRONT
	Slide Number 6
	HISTORIC CHRONOLOGY
	WATERFRONT �MASTER PLAN
	FORMER BOISE CASCADE MILL
	VANCOUVER WATERFRONT PARK
	RE-ESTABLISH A PUBLIC CONNECTION TO THE RIVER 
	GRANT STREET PIER
	GRANT STREET PIER AND PLAZA
	GRANT STREET PIER �CIVIL/STRUCTURAL ENGINEERING TEAM
	UNIQUE STRUCTURE GEOMETRY
	Slide Number 16
	Slide Number 17
	Slide Number 18
	STRUCTURAL SYSTEM
	LOADS ON PIER
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 43
	Slide Number 44
	Slide Number 45
	VANCOUVER WATERFRONT PARK�Open September 2018
	Slide Number 47
	#grantstreetpier�#vancouverwaterfrontpark
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53

