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Presenter
Presentation Notes
Introduction


Outline

 Project Introduction

e Pile Inspection and Assessment

e Structural Slab Overlay to Ensure Life Safety under
Seismic Loading

e Top-side Wharf Crack Repair Strategies
e Seismic Retrofit of Existing Warehouse
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Presentation Notes
Briefly describe outline


Project introduction

e Former Port of Oakland
Shipping Terminal

e 10 acre Shoreline Park

e Existing Structures built
between 1930 - 1950
e 1000 ft. Warehouse
e 1200 ft. x 225 ft. wharf
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Development in the Oakland Estuary

Will be Commercial / Residential Development with a shoreline park to complete a link of the Shoreline Park Bay Trail




Project Introduction - Background
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Pictures of Existing Façade

Pictures illustrate the use for shipping, rail and trucking industry for storage of goods



Project Introduction — Existing Conditions
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Exterior Concrete Walls
Steel Truss Framing in the interior
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Project Introduction- Piles

¢ OF PILE

PRECAST
CONCRETE JACKET

CAST-IN-PLACE
CONCRETE

1" CEMENT GHOUTl

PRECAST PILE
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Describe Concrete Pile Cross section
	Components and Construction Sequence






Wharf Evaluation — Inspection

R A

e Concrete Core Testing of Wharf Deck, Pile Jackets, and o H"
Piles -

Waterfront
Facilities

Inspection and

Assessment
e Pile and Wharf Visual Inspection '
e ASCE Manual of Practice 130:

Waterfront Facilities Inspection and Assessment
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Evaluation of Piles consisted of concrete material testing

And Visual testing




Marine Piles

ing in

Wharf Evaluation — Typical Crack
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Process attributed to corrosion of steel reinforcement in concrete piles

Most of the damage seen in the tidal zone 


Wharf Evaluation — Deterioration Mechanism in Marine
Environment

REINFORCED CONCRETE CONTAINING
DISCONTINUQUS CRACKS, MICROCRACKS, AND

PORES
[ SR
EXTERNAL ACTION (STAGE1)
GRADUAL LOSS OF ___/ (No Visible Damage) \\_
~ WATERTIGHTNESS AS CRACKS AND 1. WEATHERING EFFECTS

PORES BECOME INTERCONNECTED (wetting/drying, heating/cooling)

“ 2. LOADING EFFECTS
. (impactloading, cyclic loading)

v.\\\ i — o —
EXPANSION OR DISINTEGRATION N S

“ OF CONCRETE CAUSED BY: \\ I
| » CORROSION OF STEEL N\
+ SEAWATER ATTACK
I » ALKALI ATTACK ~ ENVIRONMENTAL ACTION (STAGE 2)
(Initiation and Propagation of Damage)

| = 1. PENETRATION OF SEAWATER
(Cr, SO? etc.) '
 2.PENETRATION OF O, ANDCO,

e | CRACKING AND SPALLING

Wy

REDUCTION IN THE STRENGTH AND
STIFFNESS OF CONCRETE
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Deterioration Cyclic Process




Wharf evaluation — Test data

Carbonation depth

Chloride content

Concrete compressive strength

Petrographic Examination
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Carbonation in tidal zone max 1” depth
Chloride content in tidal zone exceeds threshold. Cl content above splash zone negligible
Compressive strengths >6000 psi for piles and >3500 psi for deck and jacket
Signs of sulfate attack and ettringite formation, max 1” depth
Estimated w/c about 0.67 is high

Inspect piles in tidal zone every 3 years
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Examples of rating types

All timber piles at the land side were rated fair condition

Timber apron and waterside concrete piles were rated 

Majority of poor rating was concentrated around rock dike


Wharf evaluation — Pile inspection

Pile Jacket Deterioration Pile concrete spall and section loss

INTERNATICOMAL

ﬁ“ N T ing Convention |ﬂh,l'lltﬂuiutmn5 April 11-13 | San Francisco

e



Presenter
Presentation Notes
Example of Tidal Zone deterioration of pile jacket

Example of pile section loss


Wharf evaluation — Pile repair

MARINE EPOXY GROUT |

Procedure:
e Chip away damaged concrete and clean

exposed reinforcement
* Install bottom form and Fasten FRP
Jacket into place with or without new - ) I
reinforcement AVAGED
. . STAY-IN- <[4 MARINE EPOXY GROUT
* Place epoxy materials into Jacket Forur
* Marine Epoxy Grout
e Cementitious Non-shrink Grout "
* Trowel Epoxy B R
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Describe procedure

Rebar cage added to design if section loss was equal to or greater than 20%

Materials include 

Port holes are included at the bottom and top of jacket,


Wharf retrofit design criteria

e (California Building Code Chapter 31F e ASCE61-14
— Marine Oil Terminals (MOTEMS) — Seismic Design of Piers and Wharves

Seismic Design of

Piers and Wharves
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No set criteria for performance based design wharves and marine structures
ASCE 7-10 limited to force based methods

Within BCDC jurisdiction, Bay Conservation and Development Commission, 100’ within MHW, ECRB approval

California Building Code Chapter 31F: Marine Oil Terminals
ASCE 61-14 Seismic Design of Piers and Wharves


Slte SpeCIfIC SpeCt ra Brooklyn Basin 9th Avenue Terminal
Design Sepctra at Different Damping Values

1.600
— 7% of Critical Damping
—— 5% of Critical Damping
1.400 - — 1% of Critical Damping
—— 20% of Critical Darnping
— 25% of Critical Damping

1200 - — 3 of Critical Damping

0000
om 0.10 1.00 10000
Period (5)
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Site specific spectra

Approach calculates damping based on system ductility

Maximum of site specific spectra and 80% of code spectra


Wharf evaluation - Overview
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Breakdown of pile types – Timber on land side, concrete on water side

Follows rock dike boundary

Waterside timber piles and timber deck deteriorated



Wharf Evaluation — Existing rock dike
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Weak YBM underlying rock dike

Slope stability concerns

Pile shear concerns


Wharf evaluation — Inertial effects

Inertial
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Nonlinear pushover analysis

Pile inelastic regions pile-deck, in-ground�Strain limits on different areas of pile

Capacity protection – Strong deck weak pile



Wharf Evaluation — Pushover Analysis
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Pushover curve for existing wharf and Limiting performance points

Initial yield, Immediate occupancy, life safety

Existing structure beyond life safety, needs retrofit


Wharf evaluation — Kinematic Effects
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source>?  POLB manual

Kinematic effect

From liquefaction or lateral spreading

Plastic hinge deeper along the pile

Figure is reversed!


Wharf retrofit
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Retrofits

Landside 36” piles to reduce inertial demands on existing piles

Waterside 36” piles to stabilize slope

Demolish deteriorated outboard timber piles and timber deck


Wharf retrofit

— — — — | ON-LAND STEEL PIPE PILES.
1
| / PIPE PILES FOR SLOPE STABILITY
o aEEEEn ! -

FILL

=

| | |
| | I
© YOUNG BAY MUD
| ] ]
| | |

Ir"-ITEFlr"-l.!.TI-I:II‘l.!..'-l-.pgc
CONCRETE REPAIR Convention | BeIS
IMNE TITUWUT ﬁi&



Presenter
Presentation Notes
Retrofit tied in with existing structure

Reduced demand of existing piles. Especially piles in rock dike

Stabilized slope


Wharf Retrofit — Overlay

* Repair any existing
temperature and shrinkage

CraCkS in EXiSting Slab ) ADEI'—:LR%E&(,:N@ /PER PLAN ’

—e u . & .

2
CLR.

e, LT T
* Roughen top surface of the j cee L
concrete deck e
) Remove Contamlnants §® ADDITIONAL SLAB REINFORCEMENT DETAIL
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Repair existing cracks

Top surface roughened




Wharf Retrofit — Slab Installation
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Existing cracks to repair

Expansion joints? – There were construction joints, but no expansion joints on the 1200’ long deck
Some cracks started from construction joints that ended half of the wharf


Wharf Retrofit — Overlay

To repair the cracks, groove cut the crack
with a saw or chipping tool

114" MIN.
1" MAX.

After the routed crack is cleaned and
allowed to fully dry, apply the sealant to the
crack.

1) Existing Condition 2) Rout crack and 3) Apply sealant
clean surface of any to the surface.
. dust or contaminants.
Sealants are polyurethane materials Alow the surface to
ully dry.
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Crack repair procedure

Ali: See memo Sam wrote in email


Terminal Building Retrofit — Overview

WEST DECK RAMP

HLL TRUSS TRELLIS

e 180 ft. Wide x 192 ft. Long -

e Steel Trusses with Concrete Walls

e Large Door Openings with New Large
Window Openings
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Part of existing terminal building preserved

Building retrofit


Terminal Building Retrofit — East Wall
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East wall with historic façade


Terminal building Retrofit — North and South Walls
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1. North and South walls with large openings and doors


Terminal building Retrofit — Strategies

* Shotcrete Wall Strengthening at East - e
and South e

* New West Wall T

* Wall Anchorage

2018 Spring Convention | seisl.lﬁit:i;n:: ufiong | Aprl 11-13 | San Francisco



Presenter
Presentation Notes
Retrofit measures per ASCE 41
Torsion due to open patio area
New wall for torsional resistance
Shotcrete at East and South walls
Wall anchorage



Terminal Building Retrofit — Shotcrete Walls

|| iy s cetnns I SR L
[ W/ SHEATHNG
| f ﬂ[R P |

South wall

%, P i i ", Al
N i -1 o
N i S i | | —— o
/<' -.; Sl |l T o (h
A O | _w OF STRUCTURAL
- |l .~ / s LT ovemia
oo ool bl e e e = Y A
i T T T T

iad
® OFONNG

+
&
CH

|

=
//

Tl
i E

=
—

=
’j;‘

/7 1ORe. B VERT. REBAA
WL SRS, TP

— 0P 0F STRUCTURAL
VLAY

East wall

'_ INTERMNATICMAL

CONCRETE REPAIR 2018 Spring Convention | EEiS\IJ‘i['.EiE: ufiong | Aprl 11-13 | San Francisco
INSTITUTE



Presenter
Presentation Notes
Shotcrete wall on (E) South and east walls

Walls tied with new collectors


Terminal Building Retrofit — South Wall Elevation
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Wall out of plane anchorage to roof

Dowels to wharf deck and piles


EXISTING PILE

Summary

MARINE EPOXY GROUT |

FAP JACKET

* Existing Piles and deck repaired
CLEAN EXPOSED
 New Structural Overlay
JACKET
* New Steel Pipe Piles
STAY-IN- MARINE EPOXY GFIOUT]
PLACE
FORM
[ ]

Terminal Building Retrofit
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Summary
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e Existing Piles and deck repaired L] EERRERER
OLD BAY MUD

* New Structural Overlay

* New Steel Pipe Piles

TYFICAL REINF.
PER PLAN

STRUCTURAL
SLAB PER PLAN

e Terminal Building Retrofit

(E) CONC. SLag

TP, SPALING
MIN. FER PLAN
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Summary AL e
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* Existing Piles and deck repaired 5

 New Structural Overlay Fir
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* New Steel Pipe Piles
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Construction Updates
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Construction Updates
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Questions


Presenter
Presentation Notes
Notes:

1. Add new West wall detail

2. Kinematic pinning forces
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