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Introduction

·Why we need FRP in construction?

Sea

Sea

Sea

Sea

JAPAN

Infrastructures are affected by sea salt.

Countermeasures for corrosion

Improvement of the protection system

- Heavy duty coating/lining

- Cathodicprotection

- Epoxy coated re-bar

etc.

Adoption of òno-corrosionó 

structural material 

FRP ?



Adoption of FRP structure

·FRP

ƁInitial cost: generally relatively high

ƁMaintenance cost: expected as very low

FRP structures seem to be not always suitable 

in common cases.

We need to clear the suitable condition for FRP structureé

Life ðcycle cost assessment (LCCA) seems to be the good 

method to do this.

LCCA examples for FRP structures in Japan 



Recent LCCA examples for FRP 

structures in Japan

·Okinawa Road Park Bridge

·Jitenshadou-13th-Bridge

·FRP gates for Komagaridam



LCCA for Okinawa Road Park 

Bridge

Itaru Nishizaki, NobufumiTakeda, Yoshio Ishizuka and Takumi Shimomura (2006.12)



LCCA for Okinawa Road Park 

Bridge
Okinawa prefecture, constructed in 2000. 

Japanese first FRP footbridge 

Length: 37.8 meters,

Two span girder bridge with GFRP C-girder

Original plan with PC bridge 

FRP bridge was 

proposed as the first 

application in Japan

Very severe environment

- Surrounded by sea

- Flying sand

- Strong sunshine

Soft ground

LCCA was not carried out in the adoption 

JSCE carried out LCCA based on this bridge later 



Results of the LCCA of Okinawa 

Road Park Bridge
Name of the case CASE-1 CASE-2 CASE-3 CASE-4 CASE-5

Main concept

Single span 
deck girder 
bridge with 
hollow PC 

beams

CASE-1 
with coated 
reinforcing 
bars & PC 

tendon

CASE-2 with surface 
coating Two span 

FRP girder 
bridge with 
GFRP C-
girders

CASE-4 
with 

modification 
in handrail, 
joint parts of 

the main 
girders, etc

Repair 
interval: 
15 years

Repair 
interval: 
30 years

Initial cost for 
superstructures

48,240 50,620 54,370 73,600 62,350

Initial cost for 
substructures

10,130 10,130 10,130 6,910 6,910

Total the initial 
costs

58,370 60,750 64,500 80,510 69,260

Maintenance cost 
for 30 years

24,500 0 18,000 9,000 6,000 3,500

Maintenance cost 
for 50 years

42,500 0 27,000 9,000 10,000 3,500

Maintenance cost 
for 100 years

69,500 24,500 54,000 27,000 20,000 7,000

50 years LCC 100,870 60,750 91,500 73,500 90,510 72,760
100 years LCC 127,870 85,250 118,500 91,500 100,510 76,260

x1.33

x1.2~1.5

x1.14

x0.9~1.2


