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Carbon Emission Analysis of the Whole Process of
Prefabricated Building Construction

WU Tao, LI Song, LIAO Cong, XU Guichuan, CHEN Huangyong
( China Construction Third Engineering Bureau Group Co. , Lid., Wuhan, Hubei 430064, China)

Abstract; Aiming at the six stages of building material production and transportation, prefabricated
component production and transportation, lifting of components, and on-site construction, the carbon
emission prediction model of the whole process of prefabricated shear wall building construction is
constructed. Based on a prefabricated shear wall project in Wuhan, the carbon emissions of prefabricated
buildings and cast-in-place buildings are compared and analyzed. The carbon emissions of prefabricated
buildings are calculated at each stage of construction, and the strategies and measures for carbon
reduction of prefabricated buildings are proposed, which provide new ideas for energy saving and emission
reduction of construction projects and can effectively promote further “low carbon” development of
prefabricated buildings.
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Table 1 Total statistics of main building materials
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Table 2 Main energy carbon emission factors list
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Table 3 Main building materials carbon

emission factors list
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Fig.1 Carbon emission prediction model for the

whole process of prefabricated building construction
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Table 4 Carbon emission statistics of main building

materials production
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Table 5 Carbon emission statistics of main building

materials transportation
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Table 6 Carbon emission statistics of prefabricated

component production
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Table 7 Statistics on the number of prefabricated

components
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Table 8 Carbon emission statistics of transportation of

prefabricated components
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Table 9 Carbon emission statistics of prefabricated

component hoisting
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Table 10 Carbon emission statistics in field construction
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Table 11 Carbon emission statistics of each stage of

prefabricated building construction
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Table 12 Carbon emission statistics of cast-in-place

building construction
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Fig.2 Comparison of carbon emissions between

prefabricated building and cast-in-place building

Xif Eb e i 2 R 4% B Bk HE T, AL A
R A 7= B HE TR & 5 L 89. 09% , SR FHFR i [ FE
RE A ER SRR AL AT A 82 ok /> 8 550 2 7 3R 7 A 1
PR HECR: . A LG T2 Pl QTR 5 L AR, 2 il s 2
P A RS TREE R /D HAR T R o
FBL E KR I 1 e S A T X, TR T e
TR e AN 45 A8 A 2 DA D g AR At o ok R P ik
Hego: . BeAh e e X B it T B B i HE i o L
6. 83% , MY I EL iz iy TFERLoTmk T 42. 4%, —J7
T, FF A3 T B 0 B 4 ) 950 o 4 1 R P A
B SR 1 B R A DG R | Bk e A R KT
AR BEVLE RO 2 FEDRERCRIE T 55—
D5 T, IR N A B2 U T T ), 2 e 3 Uk F AL
AR AR 2R HALLAK AR
4 ZEiE

AR SCHEF R HE R IR A R T ke il R X B
Ty SR A i AR AR HE R U ASE A | I LA S PRI



86 s THAR (330

552 %

H A 5], b 2 e =X S 0 0 o At SRR HE it i AT T
XF He 3BT, 15 3124 e 2 3045 B B sk HF ik i Y 22
S, JF PR A R S — 2P W A i,
BRI A5,
1) e e = 0 a4 oo R B 7 1A R e HE T
h 358. 3kgCO, , I8 A U 1 4 o) i o Ao T AR e HE
JBUE: S 405. 2kgCO, , AH L T B 5 £ AR A 1, 46 il =X
A A A i R A A D S A Bt HETR
2) FEAF A KR 7 B B R R T R o
8 oL SR TR PR 1) 85% , 18 ¥Ry T A i A R v LA Y
BUABRAHRIC R, SR PR PR AT RE A AY B B 2 S A R
AR 2 D A 7 T BRI B
3)RM AL LT A ER IREE L H D,
AR AT TSR] R R 8 il 2 A 7 PR i A
i, T SE AL B B, 4 02 AR 4 AR i R
HRIEAEAF K I HET Mk A R B IR R
4) B TR BE A SRR 43 B I R G 34
FF B P 1 1 R R ) Y DG R [
i R N A B 2t T T %, DA bt T ML A ]
ROF AR T AL RERE
SE
[ 1] rhEESREEEBEE R A, i E SR 5 B
PR 2 A SRR HERO T $54R e . GB/T 51366—2019[ S]. b5,
e £ ST T S i, 2019.
China Academy of Building Research, China Institute of Building
Standard Design and Research. Building carbon ~emission
calculation standard ; GB/T 51366—2019 [ S]. Beijing: China
Architecture & Building Press,2019.
[ 2] WkAGRIET LCA B3k T AE 22 e HE T30 K sl X 3R F 5%
[D].79% . Fi R K2, 2021.

GENG H C. Research on carbon emission calculation and

[3]

[4]

[5]

[6]

[7]

[8]

emission reduction countermeasures for urban housing based on
LCA [ D].
Technology, 2021.

Ul /KR 2 i 2 R JREBE T ) A B R O B T 1) S D
WI] KRR, 2009,27(3) :100-103.

SHUAI X G, LI H Q, LI S T. Quantitative evaluation of the

Xi’an: Xi’an University of Science and

impact of physical and chemical resource depletion of concrete
[J]. Hydropower energy science, 2009, 27(3) : 100-103.

o5 IR AR B S A B BERR R I T R S SHIERT A [ D]
Lot AR, 2012,

GAO Y X. Carbon footprint evaluation method and empirical
research on the materialization stage of building products [ D ].
Beijing: Tsinghua University, 2012.

P WL RIS AR A i B WP [ D] AL s b Tl
K#,2013.

FANG M H.Life cycle evaluation of typical wall materials [ D].
Beijing: Beijing University of Technology, 2013.

TAEB LT LCA 13 17 52 18 il 50 35 35 52 i) 3 it
FE——LIFIIA B[ D ]3I IR A, 2017.

MAO R C. Research on the environmental impact analysis of
based on LCA—taking
Shenzhen ;

infrastructure

[ D].

urban  transportation
Shenzhen as an Shenzhen
University,, 2017.

PRMEING | PR — A 2 A5 T S 1 2 e T S T o) A 4
BB XA [T ] TR 24, 2020,34(3) :45-50.
XU PP, SHEN Y C, FUY, et al. Carbon emission measurement

example

and analysis of prefabricated components of assembled buildings
based on quotas [J]. Journal of engineering management, 2020,
34(3) : 45-50.

WAL A TR o A A B R ) L e i A A TR
TR E AU A AL 2 [ ST 1L KT AL, 2018.
Hubei Provincial Construction Engineering Standard Quotations
Management General Station. Consumption quota and full-cost
base price table for assembled construction projects in Hubei

Province [ S]. Hubei: Changjiang Press, 2018.



