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Preface

The Structures Congress has a robust technical program focusing on topics important to
Structural Engineers.

The papers in the proceeding are organized in 4 volumes

Volume 1 includes papers on Blast and Impact Loading and Response of Structures
Volume 2 includes papers on Bridges and Transportation Structures

Volume 3 includes papers on Buildings and Nonbuilding and Special Structures
Volume 4 includes papers on Other Structural Engineering Topics including; Business
and Professional Practice, Natural Disasters, Nonstructural Systems and Components,
Education, Research, and Forensics

Acknowledgments

Preparation for the Structures Congress required significant time and effort from the
members of the National Technical Program Committee, the Local Planning
Committee. Much of the success of the conference reflects the dedication and hard work
by these volunteers.

We would like to thank GEICO and Pearl for Sponsoring the Congress proceedings and
supporting the Structures Congress in such a generous way.

GEICO. Q PEARL INSURANCE®

#MemberDiscount

The Joint Program Committee would like to acknowledge the critical support of the
sponsors, exhibitors, presenters, and moderators who contributed to the success of the
conference through their participation.

On behalf of our dedicated volunteers and staff, we would like to thank you for
spending your valuable time attending the Structures Congress. It is our hope that you
and your colleagues will benefit greatly from the information provided, learn things you
can implement and make professional connections that last for years.

Sincerely,

J. Greg Soules, P.E., S.E., P.Eng, SECB, F.SEI, F.ASCE

Structures Congress 2017



Downloaded from ascelibrary.com by 18.222.44.212 on 06/02/24. Copyright ASCE. For persona use only; all rights reserved.

Structures Congress 2017

© ASCE

Contents

Bridges and Transportation Structures

Evaluation of Bond Strength for AFRP Reinforcing Bars in Columns with
Self-Consolidating CONCIEte ......ccuiereeicssercssnrcssanicssansssssnessssessssssssssssssssssssssssssssssses 1
Emmanuel Chinaka, Mehdi Shokouhian, Steve Efe, and Monique Head

Dolores River Bridge—Bedrock, CO: Remote Site Solution for Deep Scour.....12
Jonathan E. Emenheiser and Gregory S. Lingor

Performance Evaluation of High-Performance Isolation Rubber Bearings
for the Seismic Mitigation of Bridge Structures .........cccecceeecsssnnrecsssnsrccscsnnsecsnns 24
Han Li, Shengze Tian, Wancheng Yuan, and Kai Wei

Fragility Analysis of a Continuous Gird Bridge Subjected to a
Mainshock-Aftershock Sequence Considering Deterioration . 36
Zhengnan Wang, Yutao Pang, and Wancheng Yuan

Seismic Response of the Integral Abutment Bridges...........cceveereeiuensuercsnenseecnnes 48
D. L. Kozak, J. Luo, J. M. LaFave, and L. A. Fahnestock

Parametric Study of the External Strengthening of Composite Beams Using
Post-Tensioned TendOnS ........coueeneeciennsensenssnecsensssessecsssesssnssssesssnsssssssssssssssssasssn 58
Ayman El-Zohairy and Hani Salim

Investigating and Resolving Bridge Grouted PT-Strand Corrosion
ProODICINS cccccceunnniiininnniiciisnniinsssnnicssssansessssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssnse 68
David Whitmore, Tore Arnesen, and Brian Pailes

Reliability Analysis of Existing Bridge Deep Foundations for Reuse.................. 76
Nathan Davis, Ehssan Hoomaan, Masoud Sanayei, and Anil Agrawal

Examination of Steel Pin and Hanger Options—Retrofit to Replacement......... 87
Chandana C. Balakrishna and Daniel G. Linzell

Structural Challenges in the Design of Three Pedestrian Bridges....................... 98
Hohsing Lee

Reconstructing History: Redesigning Historic Bridges to Meet Today’s

Greater DeIMANAS .. .ceeeeeecereeeeiereeneererrsseesessoseesessssesssssssessossssssssssssssssssssssssssssssssssssee 108
Christian Wiederholz and Leo Fernandez

Structures Congress 2017



Downloaded from ascelibrary.com by 18.222.44.212 on 06/02/24. Copyright ASCE. For persona use only; all rights reserved.

Structures Congress 2017

© ASCE

Feeding System of the Segments in the Main Span for the New
Champlain Cable-Stayed Bridge........ccccevverervuricssunicssneccssnncsssnnesssncssssnessssscssssscses 118
Gonzalo Osborne, Taner Aydogmus, and Jeff Rogerson

Experimental and Analytical Investigation of the Reynolds Number Effect
on Wind Forces for Multi-Girder Bridges .......cccccceeveeeccercscnrcssercssnercssnsrcssnsncnes 136
Ramtin Kargarmoakhar and Maryam Asghari Mooneghi

Retrofitting Distortion-Induced Fatigue in Skewed Girders to
Cross-Frame COnNeCtionS.........ceeveecisseicssseecssnicsssnecsssnscsssnscsssesssssssssssesssssssssscses 149
Danqing Yu, Caroline Bennett, and Adolfo Matamoros

Redundancy and Fracture Resilience of Built-Up Steel Girders ....................... 162
Matthew H. Hebdon, Japsimran Singh, and Robert J. Connor

Impact Factor Determination for High-Speed Rail Bridges.........cccceevueeruvecnnne 175
Andrew R. Kimmle and Carlos G. Matos

Fanny Appleton Pedestrian Bridge: From Base Technical Concept to
FINal DESIZN ccuuueiiiiriiuniiiiiisnriciissnniissssnnicssssnssessssssssssssssssssssssssssssssssssssssssssssssssssssssns 188
W. R. Goulet and M. C. Barth

Investigation into a Simplified Dynamic Analysis for Simple Span
High-Speed Rail StrUCUTES .....ccccvvveriiisisnricnissannicssssnsicsssssssessssssssessssssssssssssssssssnns 200
Scott H. Henning and Ken Lee

A Methodology for the Dynamic Analysis of Railway Bridges Subjected to
Vehicular Loads ....ieenniinnniinninneinnicsniinninnennnicsiisesessississsesessssssees 213
J. E. Abdalla Filho, F. L. M. Beghetto, and J. P. R. Remor

A Computational Framework for the Aerodynamic Shape Optimization of
Long-Span Bridge DeckKS........ccuuiieiverinsvncssnrcssnicssnsssssnssssssssssssssssssssssssssssssssasssns 223
T. H. Birhane, G. T. Bitsuamlak, and J. P. King

Proposed Framework for the Performance-Based Seismic Design of
Highway Bridges 240
H. Ataei, M. Mamaghani, and E. M. Lui

Enhancing the Modeling of UHPC Connections Subjected to Fatigue
Loading for Modular Concrete Bridge Deck Design..........ccoccerercuercrcnercscnencscnnces 254
Mi G. Chorzepa and Amin Yaghoobi

Infrastructure Recovery for Resilience Quantification.......cccccceeeeeccnerccsccnneccenns 264
Bernardo Crespo Sénchez-Peral

Structures Congress 2017



Downloaded from ascelibrary.com by 18.222.44.212 on 06/02/24. Copyright ASCE. For persona use only; all rights reserved.

Structures Congress 2017

© ASCE

Pattern Recognition in the National Bridge Inventory for Automated

Screening and the Assessment of INfrastructure .........ceeeeecsenseccseecseecnnens

Mohamad Alipour, Devin K. Harris, and Laura E. Barnes

Influence of Horizontal Curvature on the Shear Resistance of Steel Plate

Girders With SIENAEr WEDS uueieeerereeenneecesecerereeesssessssssssssssssssssssssssssssssssssssons

Bernard A. Frankl and Daniel G. Linzell

A Railroad Perspective on Bridge Measurement and Monitoring Systems
Duane Otter, John F. Unsworth, and James N. Carter Jr.

Repairing Distortion-Induced Fatigue Cracking in a Seismically

Retrofitted Steel Bridge: Field Test .......ccovvuiievvrinsrerisssercssnrcssercssnercsssesssnsses

Mehdi Motaleb, Nick Duong, Will Lindquist, and Riyadh Hindi

Comparison of Models for the Design of Portal Frame Bridges with

Regard to Restraint FOrces ......iiiinniinisnicisnninssnncsssnncssssnesssnesssssssssssssssnes

E. Gottsiter, O. Ivanov, R. Crocetti, M. Molnar, and M. Plos

Behavior of FRP Retrofitted Bridge Timber Piles under Earthquake and

Tsunami LOAding ......ccoeeieveiiiveicisnicnsnncssnncssnicssssicssssesssssssssssssssssssssssssssoses

Kun-Ho Eugene Kim, Bassem Andrawes, and C. A. Duarte

A Tunnel Grows in Brooklyn: How an Innovative Portal Structure
Minimized Impacts on Bustling Atlantic Avenue and Long Island

Rail Road Operations in NYC....iiininniicnissnnicssssnnsessssssssssssssssessssssssssnssss

Stuart Lerner and Pak Ki So

Rapid Seismic Repair of Severely Damaged Reinforced Concrete

Bridge PIers ...cuccveiiveiniiisueiseinsnensnessnensensssecsnssssesssssssssssessssessssssssssssassssssssans

Ruo-Yang Wu and Chris P. Pantelides

Experimental Evaluation and Development of a Self-Centering Friction

Damping Brace......ecceeeicnniicssncsssnncssssnssssnssssssssssssssssssssssssssssssssssssssssssssasssss

Syed Adnan Khader, David Naish, and Joel Lanning

Behavior of Retrofitted UHPC Beams Using Carbon Fiber Composites

under IMpact Loads ....iiiiiiiicnisnniecssssnnnccsssssnncsssnssncsssssssssssssssnsssssssssssssssans

S. Nasrin, A. Ibrahim, M. Al-Osta, and U. Khan

Strength, Ductility, and Prestress Losses of Unbonded Post-Tensioning

Strands in Self-Centering StruCtures........ceeiecsrecssarccsssncsssrcsssscssssncsssssssanns

Cancan Yang, Maria Lopez Ruiz, and Pinar Okumus

Structures Congress 2017

Vi



Downloaded from ascelibrary.com by 18.222.44.212 on 06/02/24. Copyright ASCE. For persona use only; all rights reserved.

Structures Congress 2017

© ASCE

Comparison of the Seismic Retrofit of a Three-Column Bridge Bent with
Buckling Restrained Braces and Self Centering Braces .......c.ccoeceeesueeseecsuensnneene
A. Upadhyay and C. P. Pantelides

Dynamic Time History Response of Irregular Bridges........ccceceeeeeesvnnreccccnnnnenes
Majid Tamanani and Ashraf Ayoub

Impact of the Overloading of Heavy Goods Vehicles on the Fatigue Life of
Steel Brid@es ..ccceiereuricrsrnicssnrisssnrssssanssssanssssssssssssssassssssssssssssssssssssssssssssssssnsssssnsssssans
A. Q. Ayilara and M. S. Liew

Effect of Seismic Retrofitting on the Behavior of RC Bridge Columns
Subjected to Main Shock-Aftershock Sequences........ceeeecverecrrercssercssnnrcssnescssnns
Mehdi Rostamian, Farid Hosseinpour, and Adel E. Abdelnaby

Automated Structural Modelling of Bridges from Laser Scanning...................
Yujie Yan, Burcu Guldur, and Jerome F. Hajjar

The Effect of Superstructure Curvature on the Seismic Performance of
Box-Girder Bridges with In-Span Hinges .........ccccecvvereccccsnricsssnnrccsssnnnecsssnssecsans
F. Soleimani, C. S. W. Yang, and R. DesRoches

Effects of Ground Motion Incidence Angles in a Reinforced Concrete
Skewed Bridge Retrofitted with Bucking Restrained Braces..........cccceecvunerccnnns
Yuandong Wang, Luis Ibarra, and Chris Pantelides

Mechanical Evaluation of Corrosion-Resistant Steel Plates for Bridge
Girder Fabrication......eeiceiiseensennsnenneinsnenseinsseisncsssessssessssssssesssesssseessssssssns
Sherif M. Daghash and Osman E. Ozbulut

Unbonded Tendons as an Alternative for Bonded Tendons in
Post-Tensioned Bridges: Constructability, Structural Performance, and
IMOMIEOTIIG couuvrrernricssarenssnnecsnncssssnessssncssssecssssesssssesssssessssssssssssssssnsssssesssssnsssssssssssssses
A. B. M. Abdullah, Jennifer A. Rice, Rahul Bhatia, Natassia R. Brenkus, and

H. R. Hamilton

Collapse Fragility Analysis of Non-Seismically Designed Bridge Columns
Retrofitted with FRP COMPOSILES ....cccovreevvnrininrcssnncsssnncssnncssnsnessssnessssrcsssssssnsees
Anant Parghi and M. S. Alam

Truckee River Bridge—Tahoe City, CA: Trail Access below a
RIVEE BIId@E c.ueeceuueiiiiniiiinniciinnicssnicssnnicssnnisssnnisssssesssssssssssessssssssssosssssossssssssssssssssess
John G. Rohner and Jonathan E. Emenheiser

Structures Congress 2017

vii



