2002 & 2012 Specifications for Highway Bridges

1. International trend in promoting performance-based codes to ease
trade barriers (1S02394 (1998))
2.  Flexible acceptance to innovative technologies in construction projects
to meet diversifying technical proposals
3. Needs for durable and maintenance-friendly structures
Advent of Performance-based Specifications
1) From prescriptive to performance-based: Required performance criteria
were philosophically set out, as requested by 1SO2394
2) Performances comes first and mandated. Standards are regarded as
acceptable solutions. Alternatives can be confirmed to see if the
alternatives offer equivalent or greater performances than the standards.
3) Prescriptions for durability demands on fatigue in steel members, and
chloride ingress in concrete members, durable RC deck slab design etc were
shown.
4) A maintenance planning and relevant countermeasures are required in

initial design.




Need to articulate more regarding performance
requirements and evaluation procedures

-- 1996

2002

Detailed
standards
and specs

Conceptual / qualitative
Performance
requirements

followed by

Detailed
standards and
specs

2012

Conceptual / qualitative
Performance
requirements

followed by

Detailed
standards and
specs

e To accept professiorial icias and prepesal in structii-al tyoas,
modules, and materials --- Performance requirements have to be
shown for competent agency to check their proposals.

e Detailed standards and specs are also necessary for competent
agency to check their proposal by comparison in terms of

reliability




e.g. Hierarchy of the Specifications

Detailed Performance Verification Acceptable Solutions

Evaluation of Limit State of Members; (Can use other

. RC and ?teel Columns, methods after
Foundations, Bearings, and Superstructures,

Isolation Design; Unseating Prevention | @i Appropriate
DAElIE Verification)



e.g. Hierarchy in Each Article

Concrete bridges --- Chapter 4 Details

Article 4.4.1 Cover depths

1.Cover depths shall be deeper than those shown in Table-4.4.1.

2.Cover depths also shall be larger than the diameter of reinforcement bars.

Concrete bridges --- Chapter 6 Details

Article 6.6.1 Cover depths

1.Cover depths shall be designed to secure bonds between concrete and
reinforcement, prevent from corrosion of reinforcement, and make reinforcement
insensitive to fire. <<Performance criterion>>

2. Article 1 is satisfied when cover depths are given larger than the values specified
in Table-6.6.1 and the diameter of reinforcement. <<Acceptable solutions>>




Sharing problems

e Fast construction

e.g.
— Urban Areas

e Maintenance friendly design



Maintenance-friendly structures

Frequency of earthquakes over M6
(yr1999-2008)

Fatalities in recent large quakes

Japan 212
(20.8%) Mo/Yr Name M

Sept 2003 | 2003 Tokachi-Oki M8.0

Oct 2004 | 2004 Niigataken-Chuetsu | M6.8
Other areas 806

(79.2%) Mar 2005 | Hukuokaken-Seihouoki M7.0
Reference;
White Paper on Disaster Management Mar 2007 | 2007 Notohanto M6.9
2007 Niigataken-
July 2007 Chuetsuoki M6.8
June 2008 | 2008 Iwate-Miyagi M7.2
Nairiku
Source;

Japan Meteorological Agency www.jma.go.jp/



プレゼンター
プレゼンテーションのノート
Japan is famous for frequency of earthquakes in the world, 
From 1995 to 2004, Over M6 level earthquakes occurred 220 times in Japan. It’s 22.2% of all. 

Recently, Tokachi-Oki earthquake occurred in 2003, … .
And many bridges have been damaged by earthquakes.
Right picture shows “Collapse of bridge by …”

■
・日本は世界で有数の地震国であり、過去より地震により道路橋に多くの被害が生じている。
・左上のグラフに示すように、最近の10年間に世界中で発生したマグニチュード6以上の大地震の2割以上が日本で発生している。
・最近５年間でも、死者が発生する大地震を5回も受けている。
・このような大地震により、右側の写真のように、道路橋に多くの被害が生じており、耐震性の高い橋梁の整備・補強が求められている。



Bridge Scour

Earthauake Collapsed Flood Damaged
1964 Niigata (M7.5) 8 1972 Baiu Front 1,572
1968 Tokachi (M7.9) 0] 1982 Typhoon 586
1978 |zu Island (M7.0) 0] 1983 Typhoon No.10 422
1978 Miyaaiken- oki (M7.4) 1 1985 Baiu Front 212
1982 Urakawa- oki (M7.1) 0 1990 Typhoon No.19,20 270
1983 Nihonkai-chubu ~  (M7.7) 0] 1991 Typhoon No.18 145
1993 Kushiro- oki (M7.8) 0 1993 Typhoon No.13 108
1993 Hokkaido- NW (M7.8) 0] 1995 Baiu Front 110
1994 Hokkaido-E (M8.1) 0]
1994 Sanriku (M7.5) 0]
9

Typhoon No.9, Sep 2007

Source;
http:/imww.nikkei.co.jp/news/main/im20070
907SSXKF007807092007.html


プレゼンター
プレゼンテーションのノート
There are many typhoons in Japan, for example, 10 typhoons landed in 2004.
In 2005, huge typhoon has come as big as the hurricane Katrina in the U.S..

The typhoon causes flood, and bridge damage such as scouring of pier due to flood. 

■
・台風の襲来も多く、洗掘による橋梁の被害等が生じている。
・左図に示すように、毎年多くの台風が日本に上陸している。
・右上のように、アメリカで大被害をもたらしたハリケーンカトリーナと同規模の台風も上陸している。
・右下は、先週の台風9号上陸時に発生した橋梁の被害状況（原因は調査中）。



Severe cold to tropical hot weather

Not only thermal effects but also humidity and chloride
conditions are severe to the durability of bridges.




A further protection is required for bridges built on
the shoreline




Major disress

| Fatigte fracture at
welding parts of U-rib and
deck plat?_—--{--;—‘-

Fatige fracture in a steel ain girer,
Yamazoe Bridge, R25, constructed in 1971.
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Anatomic survey for Kuretsubo
overpass, R7, constructed in 1965, that
suffered from salt attack.

ASR
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プレゼンター
プレゼンテーションのノート
We have already had raising concerns about three major types of distress that severely impact bridge strength capacity.
These are fatigue in steel deck plates and steel girders.
Especially, in case A2, the fatigue crack developed in a main girder, so that we had to shutdown the traffic.
This is an anatomic survey for Kuretsubo overpass, that suffered from salt attack.
The last one shows alkali silica reaction (ASR) to concrete structures.
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