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ABSTRACT

This paper is to provide information for quantitative evaluation of suspension bridge engineering and construction technology,
technology development, and long-span bridge R&D agenda. Technology classification structure and key words are established and
survey to identify technology level is performed. Then, competitiveness of patents and journal articles is evaluated for Korea, USA,
Japan, Germany, France, and England. As a result, USA and Japan are generally competitive countries for all technology categories
based on patents and journal articles. Korea is grouped in upper-middle class for overall technology level of suspension bridge.
However, there are some variances among the level of technologies. This research results could be utilized as reference to establish
future long-span bridge R&D. Also, it can be a standardized methodology to compare technology levels among countries.
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The Establishment of Technology Classification System of Long Span Bridges

HSe\ection of Keywords
[ Reference about Patents and Paper ]

}; Date Filtering

Quantitative Assessment of Technaology Level

I

Verification of Assessment Resuits

Fig. 1. Assessment Procedure of Technology Level

Table 1. Technology Classification Structure

Level 1

Level 2

Level 3

Materials

Materials

Steel

Wire

Strand

Bolt

Concrete

Pavement & Overlay

Coating

Bearing, Expansion Joint, Expansion
Shoe & Barrier

Welding

Materials

Plan

Design

Plan
&
Feasibility

Feasibility

Landscape

Design & Engineering

Materials

Methods

Survey & Test

Design
&
Engineering

Structure, Analysis & Load

Bracing, Stiffener, Rib & Diaphram

Cable

Post

Abutment, Pier, Coping & Column

Pile, Footing, Cassion & Settlement

Bearing, Expansion Joint, Expansion
Shoe & Barrier

Wind

Seismic

Support, Scaffolding, Form, Precast &
Transportation

Life Cycle Cost

Construction
&
Maintenance

Construction

Tower Foundation

Anchorage

Steel Tower

Concrete Tower

Erection of Cable

Erection of Stiffening Girder

Appendage

Management

Time

Cost

Quality

Equipment

Safety

Engineering Monitoring / Inspection &
Design Monitoring / Inspection

Construction Monitoring &
Construction Inspection

Maintenance

Cost, Organization & Staff

Manual, Damage, Degradation &
Integrity Estimation

Instrumentation & Meter

Dehumidification, Tension & Corrosion
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Table 2. Patents Survey Scope

Items Survey Scope
Technology Suspension bridge
Area (3 Major Classification, 6 Division, 48 Sub-Category)
Countries 5 Countries of KOR, USA, JPN, DEU, GBR
Data Patents (Registration/Publicized on WISDOMAIN DB)
Index of Patent Activity Index, Patent Intensity Index
. Patent Market-power Index
Evaluation Lo
Patent Strength Index, Patent Citation Index
Data Base WISDOMAIN DB (www.wisdomain.com)
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Table 3. Research Paper Survey Scope

Items Survey Scope
Technology Suspension bridge
Area (3 Major Classification, 6 Division, 48 Sub-Category)
Countries 5 Countries of KOR, USA, JPN, DEU, GBR
Data Papers (Contributed on SCOPUS DB)
Index Of Paper Activity Index, Paper Intensity Index
Evaluation Paper Citation Index
Data Base SCOPUS DB (www.scopus.com)
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Table 6. Patent Technological Competitiveness of Materials

Patent Technological Competitiveness Ranking
1 2 3 4 5

Level

JPN USA | GBR | DEU | KOR
100% | 94% 59% 44% 0%

Materials | Materials

+ (B X Patent Intensity hdex)
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Table 7. Paper Technological Competitiveness of Materials

Paper Technological Competitiveness Ranking
1 2 3 4 5

Level

USA JPN KOR | GBR | DEU
100% |41.90% | 28.00% | 12.80% | 8.40%

Materials | Materials

Patent Technological
Competitiveness

Paper Technological

Weight ..
& Competitiveness

Weight

Patent Activity Index 0.230 | Paper Activity Index | 0.405

Patent Intensity Index 0.207 | Paper Intensity Index | 0.301

Patent Market-power Index| 0.162 | Paper Citation Index | 0.294

Patent Strength Index 0.167
Patent Citation Index 0.234
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Table 8. Patent Technological Competitiveness of Design
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Patent Technological Competitiveness Ranking
1 2 3 4 5

Level

Plan & USA | JPN | KOR | DEU | GBR
Plan | Feasibility | 100% | 57% 0% 0% 0%
Design| Design & JPN | KOR | DEU | GBR | USA
Engineering | 100% | 53% | 38% | 38% 0%
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Table 9. Paper Technological Competitiveness of Design

Paper Technological Competitiveness Ranking
1 2 3 4 5
Plan& | KOR | USA | IPN | GBR | DEU
Plan | Feasibility | 100% | 77% | 75% | 31% 0%
Design| Design& | USA | JPN | GBR | KOR | DEU
Engineering| 100% | 49% | 36% | 24% 0%

Level
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Table 10. Patent Technological Competitiveness of Operation &

Management
Patent Technological Competitiveness
Level Ranking
1 2 3 4 5
JPN | USA | GBR | KOR | DEU
Construction

100% | 58% | 52% | 35% | 20%

Construction KOR | JPN | USA | DEU | GBR
& Management S " S " S
Maintenance 0% 0% 0% 0% 0%

DEU | KOR | JPN | USA | GBR

100% | 90% | 78% | 0% | 0%

Maintenance
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Table 11. Paper Technological Competitiveness of Operation &
Management

Paper Technological Competitiveness
Level Ranking

1 2 3 4 5

USA | JPN | KOR | DEU | GBR

100% | 65% | 51% | 29% | 24%

Construction USA | KOR | GBR | JPN | DEU
& Management S " S S S

Maintenance 100% | 75% | 53% | 20% | 0%

USA | JPN | GBR | KOR | DEU

100% | 95% | 85% | 41% | 0%

Construction

Maintenance
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