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1971 M6.7 San Fernando Earthquake




Western States Population: US Census Bureau
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Precast Bent Caps in California’s History

: Getty Museum
: Los Angeles, CA
: 1990’s
PC bent cap with

grouted holes for
column bars.

Precast Full Depth Deck Panels in California’s History

High Street OC
Alameda, CA 1978

b - ~ Structure replaced in
e - 2012.

Precast Barriers in California’s History

SR San Mateo Bridge
e 1967
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ABC Research Contracts

ABC Related Research at Caltrans

Arena Researcher 555
MNGE - Col C .
1 clumn tonn UNR $ 307,815
G5A057 2
CFT1
2 L 5 384,503
SOADG41-1972
CFT 2
3 L 5 399,539

65A0445-2417

Girder Continuity 1

s 1SU 3 609,000
5940615
Girder Continuity 2

: irder Continuity ISU 5 462,000
6540411
Column Pins

. UNR g 279,539
65480423
PC Full Depth Decks

. P UNR $ 264,575
5940519
Struct Isolati

. ructure Isolation scsoln 3 319,000
TO1

g 3,025,971

I:I Denoctes ongoing contracts
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ABC Column Connection Research

PC Column with partially debonded bars plunged
into Ultra High Performance Concrete filled voids

¥

Testing at University of Nevada, Reno
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CIVIL & ENVIRONMENTAL ENGINEERING
UNIVERSITY of WASHINGTON

Design of CFT Connection

Isolation of Structural and
Reinforcing Steel Trades

Build foundation cage
Install corrugated metal pipe
Cast foundation

Install and grout tube
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CIVIL & ENVIRONMENTAL ENGINEERING
UNIVERSITY of WASHINGTON

Design of CFT Connection

EMBEDDED
METAL PIPE

ER103L - 1207
ERS6EL - 72"
WD 103L - 83"

EMBEDDED
WELDED BARS




ABC Isolated
Ordinary Standard Bridge Components
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Working Day Estimate Comparison

n d Bridg, I ;

Construction . | 1 1 2
Submital Review/Procure
Materials 5/Mobilizatic! n
Comstruction (Traffic
Impacted Period)

4 - Accelerated Bridg Eit
Comstrue tion i } 0
o 2 40 80 80 100 120 140 1680

Number of Working Days
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——6~§4 TOP AND BOTIOM BARS

ABC Component Connection Research
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' }:m Precast BridgeiDeck Seismic Design
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PC Girder Continuity through Bent Caps

Unstressed Strand Loop Continuity Alternative

Unstressed Threaded Strand
Continuity Alternative

[ & | )
Grouted Unstressed Strand Strand und_\uved alback of

Connection (GUSC) detail diaphragmin test specimen,

‘grder in protofype

;?i..

/S / g 3 7
Deck reinforcement provides
negative moment continuity
in connection

Two 2" dia. ducts each with

3-0.6" dia. strands BN
continuous into cap beam s “\
provide positive moment ;J' )

forcement in ¢ ction

lowa State Univ. Testing
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PC Girder Continuity through Bent Caps

lowa State Univ. Testing

ABC Seismic Research Project — Connection Tests ABC Seismic Research Project — Connection Tests

Construction of the First Test Unit SRR R T e

with GUSC and LUSC

A= 12 inches *
A=6inches ¢
Spring/Summer 2013 :t cf
August 2013
PI: Sri Sritharan (sri@iastate.edu)

_@trans |

aftrans

lowa State University

pwa State University

Specimen 1 of 3 - Construction Strand Loop Continuity testing
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PC Girder Continuity through Bent Caps
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(b) Positive moment
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PC Girder Continuity
Hwy 50, El Dorado Hills, CA

Strand Tails Lapped and Tied into place for longitudinal continuity
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PC Girder Continuity
Hwy 50, El Dorado Hills, CA

Strand Tails Lapped and Tied into place for longitudinal continuity
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PC Girder Continuity
Hwy 50, El Dorado Hills, CA
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ABC Demonstration Project
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ABC Multi-Span Pilot Projects

ACCELERATED BRIDGE CONSTRUCTION PILOT PROJECT CANDIDATES
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ABC Multi-Span Pilot Projects
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ABC Multi-Span Pilot Projects
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C.I.P. Deck

Precast Bent Cap

Type II Shaft

[
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ABC Multi-Span Pilot Projects

Precast Girder

Precast Column
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ABC Multi-Span Pilot Projects
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DRAFT VERSION 06 MEMO TO DESIGNERS 20-20 ¢« AUG 28, 2014

20-20 Seismic Design of Precast
Bridge Systems

Memos

Criteria

l. Intr
This
as a

PC

whig
Elen
thear,

DRAFT VERSION O4 ABC GUIDE TO DESIGNERS » AUG 6, 2014

Seismic ABC Details for PC
Component Connections that
Emulate CIP Bridge Systems

Examples

Caltrans Seismic ABC Connection Details
l. Introduction
B ) Research Detail L
. Detail Number Sheet Title Description

Al bndge Sygten Completed Created

meeting the requ ABC-CO1 ABC PRECAST COLUMN CONMECTION DETAIL NO. 1 v % Colmn-footing connection (PNC)

In-Place {C|P) br ABC-C02 ABC PRECAST COLUMMN CONNECTION DETAIL NO. 2 v v Column-shaft connection (Type Il

meet the seismic .

- - ABC-C03 ABC PRECAST COLUMMN CONNECTION DETAIL NO. 3 Column-cap connection

oot necific
ABC-C04 ABC PRECAST COLUMMN CONNECTION DETAIL NO. 4 Column-shaft connection (Type 1)
ABC -G0O1 ABC PRECAST GIRDER GROUTED CONNECTION DETAIL v v Grouted strand through cap *
ABC -G02 ABC PRECAST GIRDER LOOP CONNECTION DETAIL v v Looped strand through cap *
ABC -G03 ABC PRECAST GIRDER LINK CONNECTION DETAIL v v strand link with chuck in cap
ABC -G04 ABC PRECAST GIRDER HOOK CONNECTION DETAIL v v Bent strand anchored in cap
ABC -G05 ABC PRECAST GIRDER SPLICE CONNECTION DETAIL v Strand with mechanical splice
ABC -G06 ABC PRECAST GIRDER LAP CONNECTION DETAIL v Overlapped strands with chuck
ABC -GO7 ABC PRECAST GIRDER BAR CONMNECTION DETAIL NA Mild ultimate splice couplers in cap
ABC -DO1 ABC PRECAST FULL DEPTH DECK PANELS Longitudinal panels with pockets
ABC -AD1 ABC ABUTMENT DETAILS NO. 1 MNA Precast units stressed on site
ABC -AD2 ABC ABUTMENT DETAILS NO. 2 Precast units placed on site
ABC-BO1 ABC BARRIER DETAILS - Type 736 Precast barrier w/CIP connection
ABC -FO1 ABC FOOTING DETAILS Precast units placed on site

* Cap may be PC

. CALTRANS ACCELERATED
BRIDGE CONSTRUCTION

24



Y-

. CALTRANS ACCELERATED
BRIDGE CONSTRUCTION

Thank Youl!
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