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Internal Carbon Pricing (CO,MDfEES, IEA, 2023F)
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World Energy Outlook 2021 & 2022
Net Zero Emissions by 2050 advanced economies
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1) The Carbon Footprint of Bridges, David Collings, Structural Engineering international, 2021
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Concrete: the most
destructive material on Earth

After water, concrete is the most widely used substance on the
planet. But its benefits mask enormous dangers to the planet, to
human health - and to culture itself

Abrief history of concrete: from 10,000BC to 3D printed houses
John Vidal: Concrete is tipping us into climate catastrophe. It's
payback time

by Jonathan Watts

Main image: Limestone quarries and cement factories are often sources of air pollution. Photograph: Zoonar GmbH/Alamy

N edb
Et“les.;s:,:ﬁf:?m Y Mon 25 Feb 2019 06.00 GMT
FOUNDAHISN About this content

Mon 25 Feb 2019 06.00 GMT

Dioxide Emissions
37bntCO,
(2019)

7.2%

n the time it takes you to read this sentence, the global building industry will have
poured more than 19,000 bathtubs of concrete. By the time you are halfway through
this article, the volume would fill the Albert Hall and spill out into Hyde Park. In a day
it would be almost the size of China’s Three Gorges Dam. In a single year, there is
enough to patio over every hill, dale, nook and cranny in England.

After water, concrete is the most widely used substance on Earth. If the cement industry were
a country, it would be the third largest carbon dioxide emitter in the world with up to 2.8bn
tonnes, surpassed only by China and the US.

The ial is the foundation of modern develo putting roofs over the heads of
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28/StCO

HEHE (L. FPE. KEIORS=FEBDCOHHEE L2 B.

=8.5%

>0V — MIERTELEDNTND. BELEXAS FNEFRZE(CHR 5.

second skin - desensitise us from what i1s happening outside our urban fortresses.

Our blue and green world is becoming greyer by the second. By one calculation, we may have
already passed the point where concrete outweighs the combined carbon mass of every tree,
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BRI ICHSITBEA> hDORE (2015%F)

Ready - Mixed
Concrete Non Reinf. 5%

Mortars and
Plasters 24%

Ready - Mixed
Concrete Reinf.

o
Precast Concrete 43%
Non Reinf 14%

16.8{&tCO, = 5.2%

TXA> b + §X85 = 6.3%

Precast Concrete
Reinforced 14%

60% DA MHEBEO> U — MMIERASNTLS.
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SAG (Special Activity Group) OFEH®

Procurement Conservation

Safety Equipment Dismantlement
PT system Durability, etc. Construction method Multi life cycle, reuse
FRP
Precast
my| wrE @) wxs
T34 %—
> fib members
x \&3}* f ﬂ* / ‘i * [k m==minm |
EISIU—RC m
ELEJO J l‘(:ﬁ?é _ And others
CO, RHNIT—HDfibTSY I A—LA
’ t ' ‘ BFDT—8 A—24 EPDs & O %
B OCO MBI Y 7 k& D% ’ ﬂ \
Steel Crane Lighting
= Cement B Concrete pump Air conditioning
A—H— Slag A—hH— Transportation Bridge accessory

— AR A D ASEEE 5270 HAMBETRS SRS L RIS / 2024428158 20




€3 SUMITOMO MITSUI CONSTRUCTION

4. MR ROSELPE DR R 3= it

—RRAEEE AN BAERMEEE 55270 TARMISISIATTS RSO A 5RIEHE / 2024428158 21

G SUMITOMO MITSUI CONSTRUCTION

MRRIEEPESH 1T S CO, HFHEDHIER

<> Scopel &2
<> Scope3

O — = NH

it |
1
S — e
#IE | > i — R e
' <>
eSS _______:. et D— D

—HEHEE A B ASSBEE 276 HABESTRS SRS L BRI / 2024428 158 22




€3 SUMITOMO MITSUI CONSTRUCTION

MATE & CO, HEHEDRIfR

WAt )| RERBGECEIMmE |
4
e & o
El no oy ﬁl I
. I
@ o S
® g & D
wRbAE L N NS S P
: : i S
1 1 1 1 D
i i LR
H H H H
CO, it t
! : : Lo
I . Lo
! : L
1 i i '
S & ' o
= [ ® P 1 1
z ¥ " 2
B | AN ~
| i ) 3
| &
N I — — —
o ]| [ ] !
< LCA >
—HEHEE A BASSBEE 5276 HABESTIRS SRS L RIS / 2024428 158 23

€3 SUMITOMO MITSUI CONSTRUCTION

MEREEPE (A1~A3) {BxFEI>IY— MK BEEN

v EHE(E A MO —RS T U —(CIRD X TOBRITIRE.
v REOLEAT hMeRE T IEEERIR0.

1. X ORDDICISATYEa, BIFRST. 2UAHTa—-ALE
FILA IR & U CTORARS &R

CO, HHEE%770% to 90% HIEPI&E

[EfERE (FERAC130 Mpa (RS[BEERL)

FEEREODRE (FAEROTI> YU — MMIEERT30C to 40CET

FNS (JxOZwoILE > R) OERICKDEBRIFENERD1/4
DU —TREHREFRDL/3

KDOENL100ka/m3ATF. J > AL EDHATI(EBAKED Eolhe

No v s wN

—RRAE AN BAERMIEEE 55270 TAMMBISATTS DRSO A F5RIEEHE / 2024428158 24




€3 SUMITOMO MITSUI CONSTRUCTION

TLFr A NEEFRITESDLE (ELD1I0O07—4D)

v HEEERETREZRET CE(CRDIN fBREKERAS—F, JU-—2IRILF—DOMRAS—ZFEHTS.

LN ESEES m Ee o &hH (5)
B RSB CHF DR O &% (R o BhH (I15)
o [FEEE]
8%
/ //
TLFvr R

BT 5

|

0 2,750 3,000 3,250 3,500
CO, emissions (t-CO2)

—RRAEEE AN BAERMEEE 55270 TARMISISIATTS RSO A 5RIEHE / 2024428158 25

€3 SUMITOMO MITSUI CONSTRUCTION

5. HAERBEDRR Rt

— Rl A EASKEIEE 552718 HASIBEIATS SRS RIS / 20244528 158 26




€2 SUMITOMO MITSUI CONSTRUCTION

AP (CH TS COHEHEDHIRR

BENDS A TP+ DIVIER ' | SATLRRAOHIER
%{’FE&‘BE E;&“Eﬁﬂ’a‘

iy o)L

A2 A3 A5 =B1 B2 B3 B4 B5 B6 B7| C1‘ C3 C4 D
a ! I
| =
AN | mo_ L K|
nE ®m oE It T @m0 E F 0
{;% iﬂﬁ Jﬁ iﬁﬁ Eﬁ' : FH ?' ﬂg }g *ﬁ | ﬁ|
<> Scopel &2 #a 1@ 1 i A g Fﬁ:
<> Scope3 2 : H 1
1
mes QD — I
[l
BEtE ]
e — - e
HeTH <] < <] e
BRE - |
|
—HEAELE A BASKENER §5270] HAMIEEMATS RSO A KERIGEE / 2024428150 27
G SUMITOMO MITSUI CONSTRUCTION
=
mAE & COHEHEDRfF
WAt )| ERRECEIMmE |
F o
®: T
My B2
E=5 27 Ao [ I IR NN
! ! !
: : RS
CO, HEE . t
I_ ——————————— T e e - i ’
I : :
I : Lo
40 w | o - [
m nia 1 EE_ I 1
5 o . &
R I a b
I € %) B
| e
= — ~ —
A110A3 || [ A4,A5 | o]
< LCA >

— Rl A EASKEIEE 552718 HASIBEIATS SRS RIS / 20244528 158 28




€3 SUMITOMO MITSUI CONSTRUCTION

#RERE (B1~B5) :HIELBWI>IU— MMEEW

EEEMEE HRSHE (202045) hEBEEE ZFE_E (20214)

v SO D (CT7 S5 S MO ZER LI > A5)Ugis.

—HEHEE A BASSBEE 5276 HABESTIRS SRS L RIS / 2024428 158 29

€3 SUMITOMO MITSUI CONSTRUCTION

6. LCAORE L (Rikx=IO> D) — b+ > A5 LELH)

—HEHEE A B ASSBEE 276 HABESTRS SRS L BRI / 2024428 158 30




MATE & CO, HEHEDRIfR

€3 SUMITOMO MITSUI CONSTRUCTION

[Nk
| SRR £ S |
B INY AN
R
Bk S Dy .
R
LR
co, it t
s _
[ A110A3 ||| A4 A5 | o] !
< LCA >

—RRAEEE AN BAERMEEE 55270 TARMISISIATTS RSO A 5RIEHE / 2024428158

31

NN NN

TOEA> IO U—PM+ 735 = RFRPICKZIBIEY

WED>TY — FDOCOHHDERDEF LA ENTZAS b EEKER.
FEADBAEN A FTF O RAORX MeFRESE, WL (CCO,ZHHT B.
pHIEAMEL MERZERO > T — MIFRP EABEAN ).
SEEFIRMENZO(CTLFv X MIRICET S.
EKERD BEJEE.

—RRAE AN BAERMIEEE 55270 TAMMBISATTS DRSO A F5RIEEHE / 2024428158

€3 SUMITOMO MITSUI CONSTRUCTION

(RREBEEFDOCOHE(C(FER)

32




€3 SUMITOMO MITSUI CONSTRUCTION

ORI+ IOV HA-20U—-bELBTHDHE (L=37m)

510" (15.50m) |
16" | 480" (14.60m) 16"
© 46’") 8 (200mm) Uniform Deck Thickness (0 46m)

s D 5 Spaces @ 90" = 450" (No reduction of thickness)
@91m) 5 Spaces @ 2.75m = 13.75m

][ ][ ][ ][ ][ ][ L Concrete Volume : 18.25m?

( 91m)

42 in (1050 mm)

—_— —_— . —_— —— —_—
5 3sin _ p in (125mm) 3.5in
_ (90 mm) \ o / R (90 mm) g
12.7mm 10 no. 4XD7.4mm el
Longitudinal GFRP Bar | Draped AFRP D12.7mm Longitudinal Draped
2 Prestressed Tendon Steel Bar s SiEal ST
1 GFRP Stirrups -
. D12.7mm@300 mm ) r Steel Stirrups
(" oo : GFRP Stirrups =18 SiNTEs D12 7mm@300 mm
: D12.7mm@250 mm D12.7mm@300 mm
28 no. 4XD7 4mm 36 no. @12.7mm
=1l 138 no. 4XD7.4mm Straight AFRP : 48 no. 312 7mm Straight PC
:||/[Siraioht AFRP Prestressed Rod 1" |straight PC Steel Strand Steel Simnd
= [ |Prestressed Tendon ; g
=Z.%=)| [6in (150 mm) in (50 mm) o TS o
6 in (660 mm
Mid section End Section Mid section End Section
ZCC+AFRP girder Conventional girder
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