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Abstract: Based on life cycle analyses theory, the authors established an algorithm model for calculating

carbon emissions from structural building materials used in timber construction and other constructions.

The authors then quantitatively analyzed the carbon emissions from the relevant structural materials.

The results showed that carbon emissions from timber construction were significantly less than that from

steel and concrete. Moreover, carbon emissions from wood varied with different wood species. Among the

four species selected for the timber construction, Larix gmelinii timber released minimum carbon

emissions with 68 tons of carbon dioxide, and Abies grandis timber released the maximum carbon

emissions with 1 175 tons of carbon dioxide.
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Fig.1 Calculation boundary of carbon emissions from
building materials
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Tab.1 Default values of associated parameters

about fossil fuels
BEEME  BARESRE/(-CTI) EOR/aIkg™) Rib#
L& 33.6 17 460 095
v 18.9 44 800 0.98
B3 20.2 43330 098
KRS 15.3 38 930 0.99

& A/CLT TRERT AN A= H3E, 27
TR 2~4.

%2 RAKCLT ZESH
Tab.2 Main parameters of Glulam/CLT

RA WTERym) WTFEHE  E=H/ (kg ce/m’)
FILERR 631 0.5088 227.61
RiLAE 437 0.5079 227.61
JeETLER 530 0.5050 238.14
JeEA¥ 430 0.4588 238.14

T RARERTROANIE: RIBEERIRTE R, BMEERIYREN S0
km.

#3 BREESTERE

Tab.3 Main parameters of concrete

e KE MEK ¥R B A S
W/ (kgrm ) 259 71 82 7598 1019  5.09
B4 5 B /km 370 10 30 550 380 30
B Miz ki Kig K& KE K
A FEREEE (KW sh/m®) 3.37

i SRR E LEm KR L.

RS FIHBRAEM hizRER, RIRELS
AVRISERRAI BB R 6 PGS, /KBRBAIRE

#£5| 5 JUHR[20].

£5 TREH~RHSHER
Tab.5 Transportation of building materials

@R ERFR  EREMAn
Ktz 800
FALHE R/ AR AL e
iz 950
JB&A/CLT
b 600
JEREHRALRRAE
= 25 500
Rt Kz 30
Mkt fhiE 40

%6 TRIEWARMEAERED

Tab.6 Unit energy consumption of

transportation modes

BRI HALERIBEFE/ M/t km)
ABER (Rl 3.038
~RER CEHME) 2.055
W EEKE 0.468
i 0.216

2 EMEEREWBRANETHES
KImRHETEAR, BER 1~6 KRR,

WHE=MEHEFIMEEEMNRFRR T, &2

FITR T BREHERETHESR, SITXRS.
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Tab.7 Carbon emissions factor of building materials

) BH R BHERU/ (kg COym®
#4 BEESTERE T e
Tab.4 Main parameters of steel \j “ ’
HRILAE —3225
A ARICLT
R EUEE TR JEEEHR —295.75
HEY (kgkg) 1.539 0.038 EEWH —90.63
B HE B /km 350 1850 BEL 323.42
EHh A fifig Sipey Wt 3.69 kg CO/kg
HPEge$E/ (kg cekg) 0.516

2 EA/CLT Wi TEe#E, 456 X #R14~17
M R AEBRE R EA Y RIBRLETRE
7, AEEMERL. 8RR, BHEE%,
Wt E Lt X FR AL BSR40 SR
MR LB E SCER 18, SRR LR A L,
A= REFESR B 3C#R19.

e 30 .
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Tab.8 Carbon emissions factor of transportation

EWH R

BABEMBHERY (kg COx/kg-km)

ARIEH REBE
AiEH GRHE)
PR KB

2

1.81x107*
1.22x107*
4.11x107°
1.90x107°










