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Damage State
A B C D
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Bridge Pier 0 50% 100 % 100 %

Foundation 0 50 % 100 % 100 %
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> VIDEQS
> INTERACTIVE CHARTS

LAUNCH THE REPORT CARD ) T'

AMERICA'S GPA: The American Society of Civil Engineers is committed to protecting the ;SE.EII;':E%TE‘E :IZNHEEETMENT
health, safety, and welfare of the public, and as such, is equally '

+ committed to improving the nation’s public infrastructure. To achieve $

that goal, the Report Card depicts the condition and performance of the
nation’s infrastructure in the familiar form of a school report card— 3 6
assigning letter grades that are based on physical condition and needed

fiscal investments for improvement. TRILLIUN
2020 -
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Material deterioration in concrete structures

Materia
Materia
Materia
Materia
Materia

C

eterioration @
eterioration @
eterioration @
eterioration @

eterioration o

ue to carbonation

ue to chloride attack

ue to frost attack

ue to chemical attack

ue to alkali-aggregate reaction
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Hazard associated with continuous deterioration

« Wind
@

Structure and Infrastructure Systems

Airborne Chloride = f (Distance from coast line, wind speed,
the ratio of sea wind)

Land
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Material deterioration due to airborne chloride

Corroded steel bar

Transportation of airborne

. ‘ Diffusion of Chlorides q Material deterioration
chlorides
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Structure and Infrastructure Systems

Steel corrosion process due to the chloride attack

Corrosion current

Penetration of chloride 2Fe+ 0, + 2H,0

ions into concrete

— 2 5 Fe,0,-H,0

) ©)
a— |
Recalculatl?fn _ofnihffus,lon Volume increase due
coetiicie to corrosion products

oC _ 6 8C l

Corrosion induced
cracking
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Spatial-time-dependent analysis for
corrosion in RC structures

Corrosion cracks spatial pattern Corrosion current density
(Red: Element with corrosion crack)

1.0

7.6E1
7.6E1

5.72E1

3.B5E1 i I
0

1.98E1

5.72E1

b 3.85E1 x2

1.98E1

1.0

d 1.0
|
1.0 3.08E1 6.05E1 9.02E1 1.2E2 1.0 3.0BE1 6.05E1 9.02E1 1.2E2

x1 x1
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Structure and Infrastructure Systems

Material deterioration in steel structures

-  Material deterioration due to chloride attack
- Material deterioration due to fatigue
- Material deterioration due to ???
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Challenges

Site specific issues on environmental conditions
Research to real-life applications (size effects,
accelerated aging, interaction between different
mechanisms)

Set of standardized tests

New materials - issues related to modeling and long-
term performance (high-performance materials and
advanced composites)

Uncertainty modeling with respect to climate change
Spatial variability

WASEERY \Waseda University
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Challenges (continued)

 Make decision maker understand life-cycle cost

* Simplicity vs accuracy of tools and models — consider
who is using model

* Providing appropriate tools (service life prediction tool)

* Benchmark studies to demonstrate benefits of life-cycle
analysis

* Design of new structures vs. retrofit of existing structures
- performance criteria

* Uncertainty in modeling capacity

* Impact of deterioration on system behavior
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