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Systems

e Consider all bridge types
 Consider speed of construction

 Consider variety of materials

» Test to validate ideas; service/seismic

» Develop codes/specs

e Consider maintenance




Caltrans NGB Effort

Next Generation Bridge
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Component Level Example

* Abutment Shear Keys

Category ‘A’ Decision Document 2008

xsign and Detailing Proposal

First tested 2002 ‘ . e 1"1";("I'h':i\iu|1




Sacrificial Shear

Key Design

SECTION A-A
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Construction of New Keys
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Completed Seismic Shear Keys
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Isolated Key for 68.6m (226 ft) span
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Next Generation Bridges

Initial Focus:
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Next Generation Bridges

Initial Focus: Precast elements
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Next Generation Bridges

Initial Focus: Precast elements - columns
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Next Generation Bridges

Initial Focus: Precast elements - columns

L HON

MameniCurvature
Max Valucs:

MH kiprs] <1006

philrad 699957004

Plastic Hinge Zone
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Next Generation Bridges
-Current Caltrans Policy-

Seismic Design CriTeria * May 2006 » Version 1.4

SEISMIC DETAILING

8.1 Splices in Reinforcing Steel

8.1.1 No Splice Regions in Ductile Components

Splicing of flexural reinforcement is not permitted in critical locations of ductile elements. The “no splice” region
shall be the greater of: The length of the plastic hinge region as defined in Section 7.6.3 or the portion of the ¢

noment demand ds M,. A “no splice” region shall be clearly identified on the plans for both hinge
s of fixed-fixed columns

Reinforcement Spliced in Ductile Components & Components Expected to Accept
Damage

eel splices in ductile components outside of the “no splice™ region shall meet the “ultimate splice”
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Next Generation Bridges

We can see by comparing CA to Japan, that
varying seismic hazard maps and detailing
practices exists between countries.
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Comparisons — Japan / Caltrans

(b) ESMEMEE  Cros Sectim of Superchchwre

-2, 1. 2 BTN SRR
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Comparisons — Japan / Caltrans

iﬁk%

(a) 1 m E

39.4 feet

(b) ESMEMEE  Cros Sectim of Superchchwre

-2, 1. 2 BTN SRR
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Comparisons — Japan / Caltrans
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Comparisons — Japan / Caltrans
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Next Generation Bridges

11/16/2010

We can see by comparing CA to Japan, that
varying seismic hazard maps and detailing
practices exists between countries.

Furthermore, given the same 1000 year
event uniform hazard map used within the
US, various DOT’s are addressing seismic
capacity in detailing differently.




Next Generation Bridges

Proposed Construction Concepts

Precast elements are to emulate Cast-
In-Place performance.

Precast element tests are required to
validate expected performance.
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Next Generation Bridges
Proposed Construction Concepts
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~—FBol ted transparent
1. Match mark Main PC Column Reinf and
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2. Jewlate required for plocenent o Denotes infill with SCC in column void. SAvAVA &
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Next Generation Bridges
Proposed Construction Concepts
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Proposed Construction Concepts
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UNR Research Contract, July 2010

Principal Investigator: Dr. Saiid Salidi

Professor of Civil & Environmental
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Connection Detalil #1:
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Structure. Geotechnical, & Seismic Research

Connection Detail #1: Proposed Test Protocol
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