行政院所屬各機關因公出國人員出國報告書

（出國類別：出席研討會及考察）

出席美國工程師協會第150週年慶

研討會報告

出國人服務機關：交通部台灣區國道新建工程局

職    稱：總工程司

姓    名：方文志

出國地點：美國

出國期間：九十一年十月卅一日至十一月十一日

報告日期：九十二年元月
行政院及所屬各機關出國報告提要
系統識別號
C09200620

出國報告名稱
出席美國工程師協會第150週年慶研討會報告

頁數
32，含附件：(是□否

出國計畫
主辦機關
交通部台灣區國道新建工程局


聯絡人
黃經源


電話
(02)27078808 ext 871

出國人員
姓名
方文志


服務機關
交通部台灣區國道新建工程局


單位
局長室


職稱
總工程司


電話
(02)27017859

出國類別
(1考察  □2進修  □3研究  □4實習  □5其他

出國期間
九十一年十月卅一日至十一月十一日

出國地區
美國

報告日期
九十二年二月七日

分類號/目


關鍵詞
美國工程師協會第150週年慶研討會、公路橋梁

內容摘要：（二百至三百字）

美國土木工程師協會（ASCE）第150週年慶及研討會於2002年11月3日至7日假華盛頓D.C.國際會議中心舉行。本次研討會主題爲"建設更美好的世界"　（Building a Better World），發表論文涵蓋施工、教育、環工與水資源、檢修、地工、材料、結構、交通運輸、電腦資訊與施工、專題與其他等領域計400餘篇，內容廣泛豊富。

考察Annapolies活動橋、新Carquinez橋、Woodrow wilson橋、Benicia Martinez橋等橋梁工程。另美國公路界爲提昇承包商施工管理與資源運用，採用A+B競標法，值得國內工程機關借鏡。

本文電子檔已上傳至出國報告資訊網
出國人員名單

姓    名：方文志

服務機關：交通部台灣區國道新建工程局

服務部門：局長室

職    稱：總工程司

摘要

美國土木工程師協會（ASCE）第150週年慶及研討會於2002年11月3日至7日假華盛頓D.C.國際會議中心舉行。本次研討會主題爲"建設更美好的世界"　（Building a Better World），發表論文涵蓋施工、教育、環工與水資源、檢修、地工、材料、結構、交通運輸、電腦資訊與施工、專題與其他等領域計400餘篇，內容廣泛豊富。

考察Annapolies活動橋、新Carquinez橋、Woodrow wilson橋、Benicia Martinez橋等橋梁工程。另美國公路界爲提昇承包商施工管理與資源運用，採用A+B競標法，值得國內工程機關借鏡。
目錄

壹、前言．．．．．．．．．．．．．．．．．．．．．．．．．．．．．． 1
貳、行程紀要．．．．．．．．．．．．．．．．．．．．．．．．．．．． 2

參、會議議題．．．．．．．．．．．．．．．．．．．．．．．．．．．． 3

肆、美國公路橋梁考察．．．．．．．．．．．．．．．．．．．．．．．．23

伍、結語．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．32

壹、前言

美國土木工程師協會（The American Society of Civil Engineers ASCE）成立於１８５２年１１月５日，目前有１３萬會員，此次欣逢１５０週年慶，於華盛頓D.C.國際會議中心舉行並舉辦學術研討會，從１１月３日至７日止計五天，參與盛會人員多達二千多人，其中國際人士有2０３人，本次研討會之主題爲" Building a Better World "建設更美好的世界。

論文係採用邀稿方式而非投稿方式，約有400多篇文章發表，涵蓋施工、教育、環工與水資源、檢修、地工、材料、結構、交通運輸、電腦資訊與施工、專題與其他等領域，探討範圍相當廣泛豊富，國內學者亦有地震方面之台大教授羅俊雄先生" Adaptation of New Technology in Earth Science and Civil Infrastructure Reseach " 相當受到肯定。
貮、行程紀要

日期(週)
工作紀要

91/10/31（四）
赴美國旅程

91/11/01（五）
考察紐約公路橋梁

91/11/02（六）
考察紐約公路橋梁

91/11/03（日）
參加研討會

91/11/04（一）
參加研討會

91/11/05（二）
參加研討會

91/11/06（三）
參加研討會

91/11/07（四）
考察舊金山公路橋梁

91/11/08（五）
考察舊金山公路橋梁

91/11/09（六）
考察洛杉磯公路橋梁

91/11/10（日）
返回旅程

91/11/11（一）
返回旅程

參、會議議題

美國土木工程協會第150週年慶及研討會議題

3.1

施工

1.
Innovative Contracting Techniques

2.
National Overview of SEP-14 & Other Contracting Activities

3.
1-15 Design/Build in Salt Lake City

4.
A Contractor is Perspictive to Design/Build-Atlantic City-Brigantine Connector Project

5.
Iso 9000:2000-A Panel for the Construction Industry

6.
Construction Issues on Unique Projects: PartⅠ

7.
Foundation Construction for the New Wilson Bridge

8.
PATH Restoration Project¸ New York City

9.
Construction Issues on Unique Projects: PartⅡ

10.
Springfield¸ VA 1-95 / 1-395 / 1-495 Interchang Projcet

11.
Dulles Airport Expansion Construction Issues

12.
Managing Construction

13.
JEK and EWR Reconstruction Projects

14.
The Pentagon Renovation Project

15.
Construction Management Issues on Unique Projects

16.
Smithsonian Museum at Dulles Airport

17.
New Woodrow Wilson Bridge

18.
Construction Management Practices in Washington Metro Area

19.
Lessons Learned from Crane Accidents

20.
Breaking the Chain of Errors

21.
Lessons from 35 Years of Crane Investigations

22.
Miller Park Crane Accident-How to Avoid Making the Same Mistakes

23.
The Big Dig

24.
The Big Dig Boston

3.2

防災

1.
The Organization and Management of a Super-Chaotic Scene

2.
World Trade Center Disaster Response: Engineering Challenges

3.
WTC Emergency-Organizational Structure for a Chaotic Scene

4.
The Super Fast Track Response for a Super Emergency

5.
Evaluations of Building Damage at the World Trade Center Site

6.
The Bath Tub That Stayed Dry

7.
Reducing Losses in Non-Engineered & Marginally Engineered Structures

8.
Funded Mitigation Steps for Single-Family Houses

9.
Individual Building Hurricane Risk & Loss analysis for Residential Structures

10.
Ten Most Wanted-A Search for Solutions to Reduce Recurring Losses Due to Natural Hazard

11.
Mitigating the Effects Wind Storms-American Association for Wind Engineering(AAWE)

12.
An Overview of Natural Wind Engineers is Initiatives

13.
Fluid Dynamics and Wind Engineering 

14.
Hurricane Shuttering Standards in Florida 

15.
ATC Design Guide for Basic Wind Engineering of Low-Rise Building Structures 

16.
Emerging Urban Hazard Mitigation Programs & Tools-Applied Technology Council(ATC)

17.
Community Action Plan for Seismic Safety-City & County of San Francisco-Earthquake Impact Analysis & Mitigation Measures¸  Including Guidelines for Evaluation/Repair of Damaged Buildings
18.
Los Angeles Wood-Frame Dwelling Seismic Grading & Retrofit Program-Procedures for Assigning a Seismic Grade （A,B,C,D）Reflecting Damage Potential in Future Earthquakes¸ with Associated Retrofit Measures to Improve the Grade

19.
Use of Computer-Generated Shake Maps in Post-Earthquake Emergency Response-Guidelines on Use of Real- Time Earthquake Shaking Maps in Combination with Structure Inventories to Identify Areas Needing Emergency Response

20.
Tools to Assist Engineers & Architects to Communicate with Building Owners on Performance-Based Engineering Concepts-A Marketing Brochure & Designer is Manual to Promote the Use of Performance-Based Engineering 

21.
US/Japan/Taiwan Workshop: Advanced Technologies for the Next Seismic Event

22.
Adaptation of New Technology in Earth Science and Civil Infrastructures Research

23.
Smart Damping Based Semi-Active Control Strategies for Building Structures

24.
Advanced Technologies for Urban Earthquake Response

25.
FEMA/NIBS/BSSC/MMC programs

26.
FEMA´s Hazard Mitigation Grant Programs

27.
FEMA´s NEHRP Buildings and Codes Activities 

28.
FEMA´s Incremental Rehab and Standards Programs 

29.
International Efforts

30.
The EERI/IAEE Encyclopedia of Housing Construction Types in Seismically Prone Areas of the World

31.
ATC-National Seismic Survey of Italy on Hospital Issues

32.
IBM is Role in Worldwide Crisis Response

33.
Recent Innovative Research Outcomes from the NSF Earthquake Engineering Research Centers

34.
Consequence-Based Engineering to Reduce Earthquake Losses

35.
Advanced Technologies to Enhance Community Resilience

36.
Performance-Based Engineering

37.
Advanced Construction Technology: Enabling Innovation Through Measurements & Standards

38.
Risk Analysis & Estimation Models-PartⅠ

39.
Introduction to Risk Analysis for Natural Hazards to Building Other Structures¸ and Transportation and Utility Lifelines

40.
Applying FEMA′s New HAZUS Models-PartⅡ

41.
The Earthquake Model

42.
The Wind Model

43.
The Flood Model

3.3

教育

1.
Department Heads Council Forum: the Future Academic Requirements for the Practice of Civil Engineering

2.
Civil Engineering Technology Forum

3.
Learning: it is Not Just For Breakfast Anymore

4.
Effects of General Education Assessment on TC2K Criteria Implementation

5.
Changing the CE Curriculum to Meet the Challenges of the CE Profession

6.
Are the Universities Producing Technicians or Professionals?

7.
Who Does the Training: School or Employer?

8.
Integrating Design across the Curriculum-The Sooner City Experience

9.
Integrating Professional Issus¸ Communication & Business Skills into the CE Curriculum

10.
PRACTITIONER IN Residence-A Successful Integration of Practice into the CE Curriculum  

11.
How to Assess Good Teaching

12.
A Sample Teaching Assessment Program

13.
Assessing Teaching from an Administrator is Perspective

14.
Assessing Teaching from Portfolios

3.4

環工與水資源

1.
Watch Resources Planning: A Look Back

2.
Evolution of Institutional Structure for Water Resources Planning

3.
Social and Environmental Objectives: A Retrospective

4.
Evolution of National Perspective on Water Quality And Public Health

5.
Evolution of Hydraulic Analysis and Engineering Design of Water Resources Systems

6.
Evolution of Hydrologic Methods Through Computers

7.
Watershed Modeling

8.
History of the Rational Formula and Its Application

9.
From the Stanford Model to Basins: 40 Years of Watershed Modeling

10.
Evolution of NRCS Hydrological Methods through Computers

11.
Readying for the Next Water Decade: Public Lessons & Private Solutions

12.
Current Trends in International Water Privatization

13.
Overview of Experience of Private-Sector Participation in Water Sector in Emerging Markets

14.
Water & Wastewater Privatization Trends & Experience in the United States

15.
Mega-City Water Management Problems

16.
Efficiency & Equity Considerations in Reservoir Storage Reallocations for Water Supply

17.
Long-Time Control Plan for Combined Sewer Overflows in the Washington DC Metropolitan Area

18.
The Metropolitan Water Reclamation District of Greater Chicago: For Over a century¸ our Goal is Clear 

19.
Highlights & Major Accomplishments of ASCE UWRRC

20.
Overview of Significant Contributions of ASCE΄s Urban Water Resources Resources Research Council from 1956-Present

21.
Key Urban Water Resources Research Council Publications in the 1960s-1970s

22.
Key Urban Water Resources Council Publications in the 1980s

23.
Key Urban Water Resources Research Council Publications from 1990-Present

24.
Hydraulic Engineering Pioneers

25.
History of the Darcy-Weisbach Equation for Pipe Flow Resistance

26.
Manning΄s Formula by Any Other Name

27.
Hardy Cross & Other Water Distribution Analysis Pioneers

28.
A Centennial Look at the Bureau of Reclamation΄s Civil Engineering History

29.
Evolution of Concrete Dams at the Bureau of Reclamation

30.
Impact of Reclamation΄s Hydraulic Laboratory on Western Water Development

31.
Engineering Focus: From Irrigation to Hilping Survival of Endangered Fish 

32.
Dams¸ Dynamos¸ and Development: Evolution of the Bureau of Reclamation′s Hydroelectric Power Program 

3.5

檢修

1.
Parking Structures: Investigation & Rehabilitation

2.
Common Design and Detailing Errors

3.
Non-Destructive Testing of Parking Structures and Evaluation Cathodic Protection for Reinforced Concrete Slabs

4.
Cranes¸ Planes & Automobiles

5.
Cranes

6.
TWA Flight 800

7.
Auto Accident Reconstruction

8.
Ethics Issues in Forensics

9.
Impartiality vs. Advocacy-How Much?

10.
An Attorney′s View on Engineers as Advocates

11.
A View from the Bench

12.
The Building Cladding Envelope: Maintaining its Integrity

13.
Practical Solutions for Idiosyncratic Problems in Curtain Wall Maintenance & Repair

14.
The Influence of Forensic Engineering on Development of Windborne Debris-Resistant Construction

15.
Need to Maintain the Building Envelope: Problems & Solutions

16.
Maintenance & Inspection of Historic Facilities

17.
Façade Inspection Methods & Laws

18.
Innovative Non-Destructive Techniques

19.
Maintenance Program Management & Documentation

20.
Best Applications of NDT 1

21.
Overview of Applications of Infrared Thermography for Buildings

22.
Use of Metal Detectors in Non-Destructive Testing 

23.
Advanced Non-Destructive Testing Used in the Forensic Study of Large Concrete Structures

24.
NDE Methods Used to Evaluate the Sixth Avenue Viaduct 

25.
Best Applications for NDT 2

26.
Applications of Digital Radioscopy and Infrared Thermography to Wood Structures

27.
Geoforensic Engineering: How to Interpret the Subsurface Zero Dimensional to Four Dimensional Analysis

28.
Development of NDE Tools at the FHWA NDE Validation Center

29.
Reliability of Visual Inspection for Highway Bridges

30.
Forensics & Failures

31.
Courses in Forensic Engineering 

32.
Using Case Studies in Courses

33.
Forensic Engineering & Capstone Design

34.
Forensic Engineering Education: Past, Present & Future

35.
The Past: Lessons from Failures & Their Impact on the Engineering Professions

36.
The Present: Current Forensic Engineering Education

37.
The Future: Forensic Engineering Education

3.6

地工

1.
LRFD in Geotechnical Design Ⅰ

2.
Concepts and Importance of LRFD

3.
Reliability Theory for LRFD

4.
Uncertainty in Geotechnical Properties and Its Importance in LRFD

5.
LRFD in Geotechnical Design Ⅱ

6.
Applications of LRFD to Deep Foundations

7.
Applications of LRFD to Shallow Foundations

8.
Woodrow Wilson Bridge Project

9.
Woodrow Wilson Bridge Project Overview

10.
Foundation Design and Optimization

11.
Design Phase Pile Load Test Program 

12.
Ground Improvement Design and Optimization¸ Us 1 Interchange

13.
Design Phase Test Embankment Sections and Constructibility Evaluations

14.
Geotechnical History & Monumental Foundations 

15.
150 Years of Geotechnical Construction 

16.
The Geology¸ History and Foundations of Washington¸ DC's Monumental Core

17.
The Design & Construction of the World Trade Center's Foundation

18.
Geotechnical Engineering in International & Sustainable Development 

19.
Sarez lake¸ Eastern Pamir: A Dragon or a Pearl?

20.
Life in a High-Risk Environment: Hurricane & Earthquake Damage in Central America

21.
Why We Do Not See the Obvious: Damage to Earth Dams & Slopes During Earthquakes

22.
Geotechnical Engineering in the Urban Environment

23.
Geotechnical Engineering in the Urban Environment

24.
Geotechnical Challenges for Development of Below-Grade Space in Boston¸ MA

25.
Alameda Mid-Corridor Trench Walls¸ Design Analysis & Field Verification

26.
GIS in Geotechnical Engineering

27.
Data Management & Interpretation:GIS Solutions Solve Instrumentation Woes

28.
Picturing the Future of the Port of Rochester from the past

29.
Practical Application of GIS in Geotechnical Engineering 
30.
Recommended Guidelines for the Seismic Design of Highwy Bridges

31.
Overview: NCHRP #12-49 and the ATC/,CEER Seismic Guidelines Document

32.
Geotechnical Aspects of the Guide Specifications

33.
Site Specific Seismic Studies in the Eastern United States

34.
The US Capitol Visitor Center-A "Welcome" Chang to Our Nation's Capitol

35.
Project History and Overview

36.
Project Design Philosophy¸ Historical Considerations and Challenges

37.
Slurry Wall Construction Adjacent to an Historic Building

3.7

材料

1.
ACI Code Activities on Fiber-Reinforced Polymers (FRP) for Construction with Concrete: Panel Discussion

2.
Evaluation of Bituminous Materials Mix-Design & Superpave

3.
State-of-the-Art: Bituminous Materials Mix-Design

4.
Prediction of Performance: Rutting¸ Fatigue Cracking¸ and Thermal Cracking

5.
Constructions of Bituminous Pavements Using Superpave in the Washington¸ DC Area

6.
Innovative Materials for Bridges

7.
Form & Fabric of Historic Bridges

8.
Field Response of FRP Composite Bridges

9.
Evaluation of Market Street Bridge

10.
Emergency Bridge Repairs on High Volume Roads

3.8

專題

1.
Professional Evolution: Bridging the Generations

2.
Communications Skills: Active Listening¸ PartⅠ

3.
Active Listening and Tips on How to "Work a Room "

4.
Employment Issues for a Global Profession

5.
Successful Diversity Initiatives Beginning in the Academic Arena

6.
The Texas A&M Experience in Diversity

7.
Meeting the Challenges¸ the Howard Way

8.
Communications Skills: Active Listening¸ PartⅡ

9.
Active Listening and Tips on How to "Work a Room"

10.
ASCE Manual 45 Revised: The Return of Fee Curves

11.
Getting the Right Consultant for the Job

12.
The Data Behind Manual 45

13.
Fee Curves-The Dos and Don′ts

14.
Professional Practice Plenary: The Changing Role of the Civil Engineer in Society

15.
The Changing Role of the Civil Engineer in Society

16.
Engineering Cultures

17.
Leadership Challenge: PartⅠ- Vision & Change

18.
Explore the Leadership Challenge: Vision & Change

19.
Engineering Ethics Live!

20.
Planning and Developing Careers for a Global Marketplace 

21.
Leadership Challenge: PartⅡ-Motivating & Working with Volunteers

22.
Explore the Leadership Challenge: Motivating & Working with Volunteers 

23.
On Being an Expert Witness

24.
ASCE Response to New Licensure Models¸ Changes in FE and PE Examinations

25.
NCEES Engineering Licensure Qualifications Task Force Progress Report

26.
Report on the New CE P.E﹒ Examination Results to Date

27.
Effective Communication 

28.
Effective Communication-Building a Better Workplace

29.
ASCE Peer Review Program: What Benefit Does It Provide to Public - Sector Engineers

30.
Overview of the Peer Review Program

31.
Public-Sector Perspective on the Peer Review Process: How It Benefited My Organization

32.
Partnering on Mega-Projects

33.
Woodrow Wilson Bridge Panelists:

34.
I-15 Panelists: 

35.
Conflict Resolution and Negotiation Techniques

36.
Conflict Resolution and Negotiation Techniques 

37.
Professional Practice¸ You and ASCE′s Foundation for Professional Practice

3.9

結構

1.
History of Codes and Standard in Civil Engineering 

2.
History of the Model Codes in the International Arena

3.
History of Codes and Standards in the United States

4.
History of the ASCE Standards Program

5.
Technology, Measurements & Standards for Civil Engineering 

6.
Introduction & Overview of NIST

7.
High Performance Building Materials

8.
Fire Loss Reduction

9.
Enhanced Building Performance 

10.
Construction Automation & Technology

11.
Improvements Needed for Effective Building Codes

12.
Needs to Advance Wood Construction As an Engineering Material

13.
Building Code Needs for Steel Construction Future

14.
Masonry Research Needs for Structural and Non-Structrual Use

15.
Future Directions for Concrete Construction

16.
Past¸ present & Future of Reliability-Based Structural Engineering Worldwide

17.
Past¸ Present & Future of Reliability-Based Structural Engineering in Australia

18.
Past¸ Present & Future of Reliability-Based Structural Engineering in European Communities

19.
Past¸ Present & Future of Reliability-Based Structural Engineering in Japan

20.
Past¸ Present & Future of Reliability-Based Structural Engineering in the United States

21.
Past¸ Present & Future of Reliability-Based Structural Engineering in Canada

22.
Composite Construction: Where We have Been & Where We′ve are Going 

23.
Best of 2002 Structures Congress

24.
Seismic Design Provisions of the 2000 International Building Code and the NFPA 5000

25.
New Generation of International Simplified Design Standards for Reinforced Concrete

26.
Design of Super Tall Buildings in Hong Kong

27.
Structural Steel: Great Heights & Long Spans

28.
Advances in Steel Materials for Construction Applications

29.
LongSpans and Great Heights for Building Construction

30.
Steel Bridges: Spanning the 150 Years of ASCE

31.
Life-Cycle View of Facilities for the Aging 

32.
Point of View: Retired Person Advocacy

33.
Point of View: Demographics of the Aging & Public Policy

34.
Point of View: Facility Design of Provider

35.
Separate Licensing for Structural Engineers 

36.
How Our Structural Engineers Regulate 

37.
The Single-Tier Model

38.
The Two-Tier Model

39.
Summary of the Structural Engineering Institute Licensing Summits 

40.
Architectural Systems: Overview

41.
Architects and Architectural Systems

42.
Security and Architectural Systems

43.
Earthquake Resistance of Architectural Glass

44.
Overview of Current and Future Needs of Architectural Systems

3.10
交通運輸

1.
New York City 63rd Stress Subway Program

2.
Tunneling in the New York City 63rd Street Subway Project, The Discovery Channel

3.
Evolution and Planning of the Project through the 1970's

4.
Construction and Implementation in the 1990's

5.
Ronald Reagan Washington National Airport, Five Years Later

6.
WNA:Background/Approach Used to Plan for Flexibility/Operations and Maintenance with Images/Photos: Opening Day and Current (Can You Spot the Differences?)

7.
Smart Growth in Urban Development

8.
Denver Infill: Stapleton Redevelopment Project

9.
Town Centers: Function¸ Elements & Design

10.
Infrastructure Considerations for New Planning Concepts 

11.
Accommodating Bicyclists in the Public Right of Way

12.
Bicycling in Our Cities

13.
Refining the Role of Non-Motorized Transportation for Context-Sensitive Design

14.
Bicycle Crash Statistics, Causal Factors, Mitigative Measures

15.
Bicycles on the Edge: Roadway Edge Treatments & Maintenance

16.
Highway Safety: Past, Present, and Future 

17.
Changing Perspectives, Practices and Options for Road Safety

18.
Implementing the AASHTO Strategic Highway Safety Plan

19.
Evaluating Grade Crossing Models

20.
Bicycle-Friendly Rumble Strip Design

21.
Safety Level of Service Assessments

22.
New Analysis Tools in the Near Future for Highway Safety

23.
Safety Consciousness in Highway Project Development 

24.
Road Safety Audits

25.
Human Factor Considerations in Highway Design

26.
Interactive Highway Safety Design Model

27.
Accommodating Pedestrians in the Public Right of Way

28.
ADA Regulations for Sidewalks and Street Crossing

29.
Walkable Places Surveys

30.
Pedestrian and Bicycle Linkages to Community Resources

31.
Surfacing on Low-Volume Local Roads

32.
The New Gravel Roads-Maintenance & Design Manual

33.
In-Situ Characterization of Sub-Grade Bearing Capacity & Thickness Design of Dirt Roads

34.
Results of Recent Findings From MN/ROAD Project

35.
Effect of Tire Pressure on the Performance of Canadian Low-Volume Roads

3.11
電腦資訊與施工

1.
It In Construction: who Are the Leaders? Who Are the Partners?

2.
What Computing/It Knowledge Should Civil Engineering Students Be Taught?

3.
Information technology & Infrastructure Security-Cyber-Terrorism

4.
Cyber-Terrorism

5.
Holistic Infrastructure Management Means Assessing All Risks

6.
Information Assurance Post 9/11

7.
The Role of Information Technology in the Globalization of AEC Market

8.
The Top 6 Impact Areas

9.
It As A Driver for Change Within Hochtief

10.
Breaking Geographical Barriers with Integrated It Solutions

11.
Information Technology and Infrastructure Security-Infrastructure Vulnerability

12.
Transportation Systems Security

13.
Threat and Vulnerability Assessment

14.
Why Will We Benefit From A National Database of Critical Infrastructure?

15.
How LTPP is Changing Pavement Technology

16.
Maintaining LTPP Data-Releasing LTPP Products

17.
Impact of LTPP on Pavement Curricula

18.
LTPP-ASCE Analysis Contest and Awards 

3.12
其他

1.
Birth of American civil Engineering 

2.
The Origins, Founding & Early Years of the American Society of Civil Engineers: a Case Study in Successful Failure Analysis

3.
Benjamin Wright: Father of American Civil Engineering

4.
Sustainability Practices in Industry

5.
What Does Sustainability Really Mean to Industry?

6.
An Action Plan Toward a Sustainable Cement Industry

7.
Sustainable Construction Practices

8.
Meeting with Your Legislator

9.
Perspectives on American Civil Engineering

10.
Forts To Freeways, Portages To Project Management: Canadian Civil Engineering and International Technology Transfer

11.
Benjamin Wright, Bad Stone, Poor Cement, and One Hundred Miles to Go: Building the Monocacy aqueduct of the chesapeake and Ohio Canal

12.
Alaska: Building the Great Land

13.
Current Policy & Practice in Implementing Sustainability for Federal Facilities

14.
Federal Policy and General Services Administration Practice

15.
Navy Policy & Examples of Sustainable Facilities

16.
Zion National Park: The Art of the Possible with Green Value Engineering 

17.
"T3" reauthorization of the Federal Surface Transportation Programs

18.
Early Development of American civil Engineering

19.
Civil Engineering Education History-1741 to 1893-An Expanded Civil engineering History Module

20.
Analytical Modeling: Its Beginning to 1850

21.
Historic Development and Use of Testing/Monitoring Tools 

22.
Long, Innovative, Challenging: where Are the Most Exciting Bridges Today?

23.
The Chacao Channel Bridge near Perto Montt, Chile 

24.
Development of the Replacement for the East Bay Bridge¸ Oakland¸ California

25.
Tacoma Narrows Bridge

26.
Headline News: How to Be a Reliable Source When the Media Calls

27.
Preservation Case Studies

28.
US Capitol: Recent Renovations 

29.
A Man For All Reason: John Smeaton, FRS-The First Civil Engineer 

30.
Lost inca Trail: Prehistoric Civil Engineering 

31.
Integration of Sustainability into Engineering Education

32.
Teaching Sustainability at Georgia Tech

33.
Teaching Green Engineering at Virginia Tech 

34.
Sustainability in the Design & General Education Components of Civil Engineering Curricula

35.
Historic Water Supply Systems

36.
Philadelphia Water Department: 203 Years of Serving a Community′s Needs with Engineering Solutions and Environmental Protection

37.
Worthy of the Nation: The Washington Aqueduct and its Chief Engineer¸ Montgomery C.Meigs

38.
John B.Jervis and the Development of the New York City Water Supply System

39.
Sustainable Materials

40.
Sustainable Architecture in Stone

41.
Recycled Materials in Highway Blended Cement as a Climate Change Strategy

42.
Sustainability: Changing the Way We Do Business Globally 

43.
Civil engineers as Elected & Appointed Officials at the Federal,  State & Local Level

44.
The History of Building Materials and Method: Cement and Steel

45.
Hydraulic Cement: The Magic Powder

46.
Development of Reinforced Concrete Arch Bridges in the US:1894-1863

47.
Advanced Materials: Changing Our Approach to Design & Construction

48.
Why Africa Belongs to Your World-Reverse Technology Transfer

49.
NEPAD-The Solution to Poverty Eradication

50.
Transformation for Sustainable Infrastructure 

51.
Engineering Partnerships for Sustainable Infrastructrue

52.
Crisis Communications 101: Building Media and Public Communications into Your Response Plan

53.
Historic Development of US Transportation Systems

54.
George Washington, The Potomac Canal, and the Beginning of American Civil Engineering: Engineering Problems and Solutions

55.
The Baltimore & Ohio Railroad and the Origins of American Civil Engineering 

56.
"To Make the Crooked Ways Straight and the Rough Ways Smooth": Surveying & Building America′s First Interstate Highway

57.
Exploration and Development in Space 

58.
Exploration of Mars: Post, Present & Future 

59.
Planning, Construction, and Operations of the International Space Station

60.
Commercializing Space

61.
New Security-Related Legal & Financial Implications

62.
What You Need to Know about Coastal Engineering （If You′re Not a coastal Engineer）

63.
Lessons from the Kobe Earthquake and Following Practices of Earthquake Engineering 

64.
Seismic Design Specifications for Highway Bridges After the 1995 Kobe Earthquake

65.
Damage to Railway Structures and Development of Seismic Design Guidelines
66.
Revision of Design Guidelines for Lifeline Systems after the Kobe Earthquake

67.
Sustainable Communities & SMART Growth

68.
Working for a Sustainable Community: The St.Paul Experience

69.
Sustainable Practices in the Maryland State Government

70.
Developments in sustainable Transportation 

71.
Making Sustainability & Security Compatible: New Approaches to Public Infrastructure Services to Public Infrastructure Services for the 21st Century

72.
Engineering & Construction Issues in Space

73.
An Evolution of Lunar Base Structural Concepts: Past and Future

74.
Soil Mechanics Considerations for the Extraterrestrial Environment

75.
Mechanical Behavior of Lightweight Foams 

76.
Information Technology: Charting the Technological Future of the Construction Industry

77.
Restructuring Existing Data for Better Decision-Making in State and Local Infrastructure Networks 

78.
Choice of Project Delivery and Finance Methods: The New Tools for Managing Infrastructure Networks

79.
Automating Asset Inventories and Condition Assessment

80.
Scenario Building at the Infrastructure Portfolio Level-Software Demonstration
肆、美國公路橋梁考察

4.1

Annapolies 活動橋

Annapolies活動橋位於維吉尼亞洲華盛頓D.C.東北方，美國海軍官校旁Annapolies 鎮上。爲兩座懸臂各7.5公尺長之鋼梁所組成，長爲一雙車道之活動橋，位遊艇停泊港灣供高桅桿遊艇進出之用。
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Annapolies活動橋
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Annapolies橋閉合情形

[image: image3.jpg]



Annapolies橋開啓情形

4.2

新Carquinez橋

美國加州新Carquinez橋係自1973年Chesapeake海灣橋建造之後第一次採用吊橋設計建造之橋梁，該橋將汰換原建於1927年之Westhound Interstate 80橋，此橋跨越Carquinez海峽連接Crockett與Vallejo兩城鎮。

新Carquinez橋主跨徑爲728公尺，兩側跨分別爲144.6公尺及177.9公尺，總長1050.5公尺，橋塔高度達122公尺，橋面寛25.4公尺設有人行道外爲3車道加上高乘載專用車道及兩側各3公尺之路肩。

橋梁兩側主鋼纜各採37束鋼絞線，每束鋼絞線由232根5公厘之鋼線所組成（即每條鋼纜由8584根鋼線組成），每條主鋼纜爲1224公尺長，鋼絞線總長達20771公里，可從舊金山來回香港一圈。

該橋鋼箱型梁於日本製造，分成24節塊各600噸重，運回美國再行銲接組裝完成。橋梁本身之造價爲二億一千七百萬美金，橋面版每平方公尺造價8130美金（即28.5萬/平方公尺）。預力系統於英國製造供應，鋼纜圍束鋼線於比利時生產，鋼筋則由韓國生產供應，完工後將命名爲" Alfred Zampa Memorial Bridge "。

本橋於2000年元月開工，2003年10月完工，目前正架設主鋼纜作業中。
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新Carquinez橋主鋼纜吊裝作業

4.3

Woodrow Wilson橋

Woodrow Wilson橋位於維吉尼亞、馬里蘭與華盛頓D.C.交界，爲一增建之橋梁，其經費85%由聯邦政府出資，目前正作基樁與基礎施工，其基樁係採用48吋、54吋、68吋與72吋直徑之鋼管樁施工，厚度1又1/4吋。由於在海上作業，其鋼筋均採Epoxy裹覆，混凝土亦採用高性能混凝土以防止鹽害腐蝕。
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Woodrow Wilson橋Epoxy裹覆鋼筋
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Woodrow Wilson橋基礎施工情形
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Woodrow Wilson橋墩座施工情形

4.4

Benicia Martinez橋

Benicia  Martinez橋位於舊金山東北方Sacramento River與Carquinez海灣之交會處，連接Benicia與artinez兩城，因原有橋梁已擁擠而增建之橋梁。此橋爲16跨徑分成四個結構單元，其最大跨徑爲200.8公尺，橋梁總長達2265.9公尺，上部結構爲一〜三室之箱型預力混凝土梁。採560公斤/平方公分強度之高性能混凝土施工，下部結構採用315公斤/平方公分強度之混凝土。距海浪高加上三公尺範圍內均採用環氧樹脂裹覆之高強度鋼筋施工，鋼筋直徑最爲57¢。

該橋地質軟弱且考慮沖刷，故採250公分直徑之鋼管樁設計，鋼版厚度分爲三段，各採51、57及68公厘，採增量厚度以供腐蝕之策略。基礎厚度達5公尺，其中1.54公尺基礎版以預鑄預力混凝土設計，於碼頭旁之乾船塢建造完成，此時基礎之側模亦一齊組立完成後，拖運到定點吊放於鋼管樁上，以橡膠圈封再行架設鋼筋澆置混凝土完成基礎施工，此一工法可供日後於海上作業之參考。
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Benicia Martinez橋使用T Bar
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Benicia Martinez橋基礎於船塢預鑄施工情形
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鋼管樁運送情形
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Benicia Martinez橋基樁海上作業情形
4.5

A+B競標法

近年來美國州公路主管單位爲提昇承包廠工程管理、資源應用能力及減低施工期間造成的社會成本，將承商之投標價加上工期與時間成本乘積的總價作爲決標之依據，即爲A+B競標法。

美國各州公路單位就其交通特性等各因子，核算出"每日用路人成本"亦稱單位時間成本。當某一工程開標時，各承商提出投標價與工期，依下列公式計算其總價，再依總價之高低決標：

總價= A+B

A：承商投標價

B：單位時間成本×工期

爲鼓勵承商提昇管理與資源運用，縮短工期減低社會成本，美國州公路主管單位多於招標公告中明訂獎懲辦法，本於公平公正原則，其提早完工獎金與逾期罰款費用之計算方式相同，均以單位時間成本核計。

加州洛杉磯於1994年元月17日發生大地震，Gavin Canyon跨越橋之重建即採用此方法。原Gavin Canyon橋跨越州公路建於1965年，爲南下北上之混凝土箱型梁結構，爲5跨總長741英呎。重新設計只花20天時間，拆除毀損橋梁自元月17日晚上，到新橋開始重建之日即元月30日，原橋採A+B競標法。其每日用路人成本訂爲15萬美金，開工後120天完成重建工作。
伍、結語

5.1

心得及建議

美國土木工程師協會會員達十三萬人爲國際重要協會之一，此次150週年慶發表論文達400餘篇涵蓋施工、防災、教育、環工與水資源、檢修、地工、材料、專題、結構、交通運輸、電腦資訊與施工、太空等其他領域，內容廣泛且專業，理念新穎值得參考。

美國公路建設工程規模與數量似無擴增，惟其在輕質混凝土、高性能混凝土、樹脂裹覆鋼筋、低鹼水泥等防蝕材料之應用，為解決鋼筋密排等問題而採用大號鋼筋及T Bar之運用以及施工的嚴謹性與精緻度值得學習。

發包方式採用A+B競標法以提昇承包廠商施工管理與資源運用值得借鏡，又其獎懲公平原則之逾期罰款與提早完工獎金辦法可供政府採購法制定時之參考。

5.2
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此行赴美之行承美國聯邦公路總署顏文暉先生、加州公路局盛力航先生、TYLIN公司張志禹先生的協助與安排考察活動，謹在此表達由衷的感謝。
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