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FHWA/MCEER, Highway Bridge Seismic Design:(summery) on Seismic Vulnerability of New
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NISEE, Strength Reduction Factors in Performance Based Design, University of California at
Berkeley, by: E.Miranda, 1997.

ATC-18, Applied Technology Council, 2003.
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British Columbia Ministry of Transportation, Manual of bridge Standards and Procedures,
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T1804, Task 7, 2003.
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New York Deportment of Transportation, Seismic Retrofit of Steel Bridges, by: A. H. Malik,
1997.

MCEER/NCREE, A Seismic Retrofitting Manual for Highway Bridges (Notes on manual to be
published by FHWA in 1995), by: I. Buckle et.al., 1994.

TRB, Enhancing Seismic Design Criteria for our Nation's Vulnerable Bridges, by: A.M. Ilani and
A. H. Malik, 1998.

S.T.Tong, et.al., Seismic Retrofit of California Bridges, 1995.
MCEER, Seismic Vulnerability of Existing Highway Bridges, Project No.106, 2002.

EERI, Highway Bridges, History of Freeway Bridge Design, Construction and Retrofit, Earthquake
Spectra,Vol. 11, 1995.

EERI, Highway Bridges- Bridge Reconstruction , Earthquake Spectra,vol. 11, 1995.

FIB, Structural Solutions for Bridge Seismic Design & Retrofit -a state of the art, Part I1:  Current
Design Practice, Part I11: Current Developments, 2005.

Washington State Department of Transportation, Bridge Rehabilitation Projects, Bridge Design
Manual, Section 19, M23-50.

MCEER, Seismic Retrofitting Manual for Highway Structures, Report No. MCEER.06-SP10, by:
Buckle1.G. et.al., 2006.

Pacific Earthquake Engineering Research Centre, Experimental and Analytical Assessment of
Simple Bridge Structures Subjected To Near-Fault Ground Motion, by: C.H. Hamilton, et.a.,
Report No. 5111999, 2000.
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1996.
CEB-FIP, Externally bonded FRP Reinforcement for RC Structures, FIB Bulletin No.14, 2000.
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The TFC process, 59707-PR(E)10/D, Translated: 2000 from French original: 1998.
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A.C.Lee eta.

5- K. Kawshima, Seismic Isolation of Highway Bridges, Journal of JAEE, 2004.
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FIB, Design for enhanced control of damage (section 6), Fib, bulletin, 2005.
7- W. M. Brown, Use of Lock Up Devices for Strengthening of the Carquineg Straits Bridge.
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1- NCHRP, Elastomeric Bearings: Recommended Test Methods (chapter 3), Report 449.

2- Cement and Concrete Association, The Theory and Practice of Bearings and Expansion

Joints, by: D. J. Lee, 1995.
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Parson Ltd, Expansion Joints in Bridges, 1969.
Euro Code, Euro Code8:Part 2, ENN1998-2, 1998.
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AASHTO, Guide Specification for Seismically isolated bridges, 1999.
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Abstract

This guide manual contains the provisions, criteria and specifications for the seismic
vulnerability assessment and retrofit of existing steel and reinforced concrete highway and
railway bridges in a variety of structural systems and forms, with the exception of cable stayed
and suspension bridges.

In this work, the performance based philosophy of design and retrofit of structures has been
adopted in conjunction with the limit state design principles with due consideration of
appropriate seismic hazards - at the functional and safety levels -, site conditions, geotechnical
hazards, the bridge importance, the estimated or expected remaining service life, and the
intended performance and the corresponding damage levels.

The main text of this manual is composed of two parts:

The first part is concerned with the fundamental concepts, the methodology of bridge assessment
and retrofit and the philosophy behind the process of screening, prioritizing, evaluating and
retrofitting of existing bridges.

The second part is devoted to detailed seismic assessment techniques and contains guidelines for
the modeling of soil, foundation, structure and actions together with minimum analysis
requirements consistent with the severity of the bridge vulnerability, site related conditions,
bridge importance and/or material, geometrical and dynamic properties of the bridge.

The main text attempts to address the qualitative as well as quantitative approaches for the
seismic vulnerability assessment of the bridge superstructure, substructure, foundation and the
underlying soil along with the corresponding retrofitting strategies for deficient bridges. Each
relevant procedure has been presented in the form of simplified flow diagrams to help the user in
his/her own engineering practice. The manual also includes nine appendices to be considered as
integrated parts of the main guide manual.

The appendices contain necessary theoretical background followed by detailed guidelines on the
assessment procedures; bridge screening based on the concise bridge inventory; guidelines for
site survey, data collection and processing; guidelines for the estimation of the remaining service
life of reinforced concrete bridges; a general guide representing retrofit strategies, methods and
means, and a table that would help decision makers in the justification of the feasibility of a
retrofit strategy in terms of the technical and economical aspects. Also, a detailed example has
been included in which a bridge of the type very common in this country has been employed to
act as a medium for the explanation of the ideas and processes presented in the manual and its
appendices in order to facilitate the realization of the concepts introduced in this guide manual.
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