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Type
PC simple pretension 

T-girder bridge

-

T-girder bridge

PC continuous post-

-

PC continuous hollow 

slab bridge

PC continuous box 

girder bridge

PC rigid-frame box 

girder bridge

Type of structure

Cross-sectional 

shape

Characteristics

-shaped.

-fabricated) 

-shaped.

-

-girders using 

-cast reinforced 

-sectional shape 

Erection method Truck crane erection   
Ground-supported 

falsework erection

Ground-supported 

falsework erection
Cantilever erection

Span length (m) 20.0 25.0～45.0
3@25.0～
3@45.0

4@25.0～
4@35.0

4@30.0～
4@50.0

36+60+36
～54+90+54

CO2 

surface (t-CO2/m
2)

0.33 ～ ～ ～ ～ ～

Main types of prestressed concrete road bridges and the amount of CO2 emissions

● CO2 emission 
calculation method

■ Emissions due to manufacture of materials
CO2 emissions (t-CO2) (e.g., t, m3) = 

Amount used  Quantity (t-CO2/t, CO2/m
3)

■ Emissions due to fuel and electric power consumption for construction 
equipment operation (construction, direct)
CO2 emissions (t-CO2) = Total number of units used (e.g., units, days) 

 Emission per unit of fuel consumption (t-CO2/unit-day)

■ Operation-time depreciation for emissions due to construction 
equipment production (construction, indirect)
CO2 emissions (t-CO2) = Total number of units (e.g., units, days) 

 Operation-time depreciation per unit (t-CO2/unit-day)

➢ The green numbers in the bottom 4 rows of the table represent the values for the superstructure only. 

Effect of blast 

50% replacement
0.26 ～ ～ ～ ～ ～

replacement 0.31 ～ ～ ～ ～ ～

both replacements 0.23 ～ ～ ～ ～ ～

和英共に３年前のプラハ大会
と同じで結構ですが、％の小
数表記を四捨五入して整数％

としました。

CO2 emission in 

construction of 

superstructure

PC continuous box girder bridge 
with a span of 50m 

Carbon-neutral: Environmental conservation measures
Japan has declared that it will become carbon-neutral by 2050.
Japan Prestressed Concrete Contractors Association is actively working to promote the use of 
precast members, in addition to reducing CO2 emissions with the construction of prestressed 
concrete structures and developing infrastructure associated with natural and renewable 
energy.

Materials Construction 
equipment

Les initiatives de l’Association japonaise 

de la construction en béton précontraint

Activities of Japan Prestressed Concrete 
Contractors Association

Les initiatives de l’Association japonaise 
de la construction en béton précontraint

Three Basic Policies of Japan Prestressed Concrete Contractors Association

Measures associated with the reduction of CO2 emissions

最小限の交通規制
での施工

CO2 emission in construction of superstructure
(PC continuous box girder bridge with a span of 50 m) 

1. Reducing CO2 emissions by 
extending the service life of 
prestressed concrete bridges

2. Promoting the use of precast 
members, which greatly 
contributes to the reduction of 
CO2 emissions

3. Further reduction of CO2 
emissions with the construction 
of the superstructures of 
prestressed concrete bridges

We will be working to further reduce 
CO2 emissions from materials with 
high CO2 emission rates.

Main types of prestressed concrete road bridges and the amount of CO2 emissions
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We are promoting the use of precast 
members (factory products) to replace cast-
in-place PC bridges such as hollow slab 
bridges and box girder bridges.
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最小限の交通規制
での施工

高圧線下などの
現場条件に対応

M
a
te

ri
a
ls

Planning/Design

P
re

c
a
s
t

F
a
b
ri
c
a
ti
o
n

Transport

Construction

In-service and 

maintenance

Concrete

Curing

Power supply

Heavy equipment/

erection equipment

Power supply

Green steel

Precast prestressed concrete products without steam curing

Renewal energy, carbon-free fuel

Low-carbon transport vehicles

Remote inspection, smart repair
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Low-carbon concrete

Reuse/recycling

Carbon fiber and aramid fiber reinforcements

Recycled formwork

2025 2030 2050

Steel

Renewable energy/carbon-free fuel

Carbon-neutral bridgesLow-carbon bridges

2040

2040
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Road map to carbon neutrality

Our efforts to achieve the carbon neutral goal
☆ Visualization of CO2 emissions

☆ Carbon neutral trend survey/information collection

Planning
Design

Manufacture
Construction

In service
(Maintenance)

Renewal
Demolition

Phase 1

Calculation of CO2 emission

 effect with existing technologies

Phase 2

Reduction of CO2 emissions using 

existing technologies

Development and adoption of new 

technologies and materials

Phase 3

Realization of carbon neutrality 

with new technologies and 

materials

Technologies contributing to CO2 reduction
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Effort to adopt erection methods that do not require falsework

Longer service life with the use of PC structures, effort to adopt precast structures

CO2-absorbing concrete, carbon-recycling cement

CO2-absorbing stay-in-place formwork

Electric construction equipment / zero emission construction equipment

Next-generation construction equipment

Large-scale renewal using precast prestressed concrete slabs

CO2-absorbing impregnant agent
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PC grout re-injection
Bridges constructed in the past may contain prestressed concrete sections with insufficient grout. As a 
preventive maintenance measure, grout is injected into these insufficient section to prevent the 
corrosion and rupture of the prestressing tendons.

左上：建協HP 作品集
右下：建協HP 作品集
左下：PSCより提供

- Investigation of prestressing tendon locations by 
nondestructive testing

- Estimation of insufficient grouted section and cavity volume
- Drilling an inlet and an outlet at the ends of the insufficient 

grouted section so as not to damage the prestressing tendon.
- Prestressed concrete grout is re-injected by the gravity flow 

method, the vacuum pump assisted method, or the pressure 
grouting method.

- The inlet and outlet regions is repaired with mortar.Re-injection of grout

⇐PC構造物の維持保全 20251024より
引用

高圧線下などの
現場条件に対応

一般的な施工方法

Deck slab replacement using deck slab 
erection equipment

Prestressing tendon at insufficient 
grouting location

Prestressing tendon

Cavity
Steel sheath

Enhancing resilience through reliable maintenance of 
arterial road networks using prestressed concrete technology

Large-scale renewal projects of expressways (e.g., deck slab replacement)
Deteriorated structural members causing functional decline are repaired promptly to ensure that 
expressway bridges remain functional as part of arterial transportation routes, not only under normal 
conditions, but also during emergencies, such as disasters.

- Long-term durability is achieved by replacing the 
damaged RC deck slabs of steel bridges with PC deck 
slabs, which offer superior durability.

- Using precast members reduces traffic restriction 
periods.

- Optimal construction methods are selected according 
to the conditions of the bridge to be repaired, such as 
traffic volume, the number of lanes, detour route 
selection, and obstacles.

Deck slab replacement using mobile cranes

Half-slab replacement with one lane in service

Construction with 
minimum traffic 
restriction

Construction under the 
constraints

(e.g., high-voltage  lines)

Standard deck slab 
replacement method

Outlet
Inlet

Re-injection of grout

〇

◎ ◎

〇

Grout pump Vacuum 
pump

Previously 
injected grout Insufficient 

grouting

Inlet

Outlet

Example of cavity estimation

Selector valve

Intermediate 
valve

Negative 
pressure gauge

Sheath cavity

PC used for 
computation

Vacuum pump Reduced 
pressure vessel

Inlet
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Enhancing resilience through preparedness for natural disasters  
using prestressed concrete technology

Preparedness for major earthquakes (seismic retrofitting)
In order to create and maintain a safe society, existing structures will be seismically retrofitted using prestressed 
concrete technology.
In the event of an earthquake, prestressed concrete engineers will take part in post-disaster restoration activities.

Preparedness for tsunamis
To realize a safe and secure society, promote the development of artificial ground and tsunami 
evacuation facilities using PCaPC technology, as well as the construction of tsunami floodgate systems 
using PC curtain walls. 

Tsunami evacuation towers utilizing 
PCaPC technology

Artificial ground constructed offshore Tsunami floodgate curtain wall

写真引用
左上：羅臼漁港 PC津波防災セミナーPPTより
左下：人工地盤の構造 PC津波防災セミナーPPTより
右上：普代水門  PC津波防災セミナーPPTより
右下：掛川市津波避難施設 PC防災セミナーPPTより

Seismic retrofit of bridge piers 
(prestressed concrete jacketing)

写真引用
左上：南向橋Ｐ２耐震補強工事 PC建協HPより
左下：一ツ葉大橋耐震補強工事 FPSより
右上：阿蘇長陽大橋 FPSより
右下： PC構造物の維持保全 20251024より

Adding seismic strengthening devices to 
an existing prestressed concrete bridge

Modifying a hinged rigid-frame bridge into a continuous 
structure and constructing an additional arch

An example of a floodgate remaining intact 
after tsunami disaster.
The connecting bridge in front was washed away 
by the tsunami

Before seismic 
retrofit

After seismic retrofit

Hinge

The rooftop serves as a tsunami evacuation shelter 

Constructing elevated evacuation 
facilities in tsunami-prone areas

Adding a support point 
using an additional arch

Device added for seismic 
strengthening

Restoration of a bridge damaged 
by a major earthquake

Filling of hollow piers

Abutment turned into 
a rigid reinforced 
concrete structure

Earthquake-damaged

Restoration

Example of utilizing high-yield-
stress prestressing tendons to 
reinforce bridge piers

PC curtain wall

Structural diagram of artificial ground utilizing PCaPC
* The use of precast members accelerates 

relocation to higher ground, as well.

(The design must comply with the Building Standards Act.)

Cast-in-place concrete pile

PCaPC main beam (1,700×900)

PCaPC main beam (2,100×1,000)

PCaPC secondary beam (1,650×900)

* The dimensions in the parentheses 
are examples.
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Top concrete (t=150)

(Cast-in-place concrete)

PC composite slab
（t=200）
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Cast-in-place 
RC column(Φ 2,200)

(Note)  PC : prestressed concrete , PCa : precast , RC : reinforced concrete 
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