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Abstract

The demand of engineering construction promotes the rapid development of concrete industry, In
the year of 2019, the concrete output will exceed 2.4 billion cubic meters and maintain an annual
growth rate of 2%~3%, such a huge concrete output is bound to consume more natural aggregate.
Using recycled aggregate to produce concrete can not only reduce the mining amount of natural
aggregate, but also reduce the permanent occupation of land and corresponding environmental
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pollution caused by the landfill of waste concrete. Using life cycle assessment technology, an envi-
ronmental impact assessment model is established for the preparation, use, demolition and waste
of recycled concrete. According to the data collected at each stage, the amount of recycled concrete
required to build a section of pavement with a length of one kilometer, a width of three meters
and a thickness of twenty centimeters is significantly reduced compared with the use of natural
concrete, and the impact of recycled concrete on the environment is reduced as a whole with the
increase of the replacement rate of recycled aggregate.
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Table 1. Natural concrete Co raw material benchmark match ratio (kg/m®)

F 1L RRERL C BHMRIEER &L (ko/m?)

7Ke wr WA 7K
461 512 1252 175

MRIEEAERC A LE, SR A A R 243 7 30%. 50%71 100%, X R[4 5 73 A Cov Civ Con
Csv Cuv Csv Cor Hert Co A I FF A1 RH 26 AU SEHE TR BE L, Co~Cs Ju i Al FFAE H R AR A 1 2 1
FEREE L, Cu~Co Jufi I F AL BB AU S il (P A R o ) 958 ) 2% S 2R TR R B T
a2 fos.

Table 2. The ratio of recycled concrete raw materials (kg/m°)
2. BYRBRTREMIE & (kg/m®)

JEA AL C C, Cs (o Cs Cs
IKIYE 372.8 372.8 372.8 372.8 3728 3728
wr 571 571 571 399.7 285.5 0
e 810.6 579 0 810.6 579 0

K 205 205 205 205 205 205
BAER 347.6 579 1158 518.7 864.5 1729

VEHLAEAT 77 K R AR IR BB T B 2400 Kgo %6 HUAE ST 5 oK P AR VR kLR E R Bl 2300 kgo B
B —BK 1000 2K, 95 32K, JE 0.2 KA M, WA RE: L&)y 1000 * 3* 0.8 = 2400 m®., &Rk
T AT EAM R R 3 s

Table 3. The amount of all kinds of concrete raw materials (kg)

3. BLXRERLEMEIAE (k)

JE AR Co Cy C, Cs Cq Cs Ce
IKe 1106400 894720 894720 894720 894720 894720 894720
¥ 1228800 1370400 1370400 1370400 959280 685200 0
) 3004800 1945440 1389600 0 1945440 1389600 0

K 420000 492000 492000 492000 492000 492000 492000
AR 0 834240 1389600 2779200 1244880 2074800 4149600
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Table 4. Carbon contribution rate in all types of concrete production stage

4. BEBRTE M EREHIS TR E

VR CO, HFtE (tn.lg) fkk
Co 294 16.7%
C 244 13.8%
C, 244 13.8%
Cs 245 13.9%
Cs 244 13.8%
Cs 245 13.9%
Ce 245 13.9%
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Figure 1. Environmental characteristics of various types of concrete during the production
phase of raw materials
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Table 5. A list of the characteristics of various types of concrete production stages
5 BEERITETHMERFHENER

B R 2 W4y %%ﬁ;ﬁiﬁﬁz‘{%(;Eiﬁéli‘/mﬁj:ﬁét‘{%(;Eiﬁéli‘/mﬁj:ﬁét‘{%(;Eiﬁélz‘{t%(%Ei

© @ ® @ ® ©
R FEs Kg-Sh-eq 2210 1830 1830 1830 1830 1830 1830
7424 Kg-SO,-eq 1480 1230 1210 1170 1220 1200 1140
BEI Kg-PO4eq 141 121 119 115 120 117 110
A RRAR I Kg-CO,eq 307000 255000 255000 256000 255000 256000 257000

RE R Kg-CFC-11eq  0.00694  0.00569  0.00563  0.00547  0.00564  0.00555  0.00531
NRfgEREEE  Kg-1,4-DB-eq 33100 27200 26900 26100 27000 26500 25300

WIKIKAE
Kg-1,4-DB-e 7030 5760 5700 5530 5710 5620 5370
hEHE g a
KA Kg-1,4-DB-eq
e (109 207 169 168 163 168 165 158
M52 Kg1,4-DBeeq 190 156 154 150 154 152 145
Fetb AL Kg-C,H,4 56.5 46.2 45.7 445 45.8 45.1 43.4

Table 6. Environmental emission contribution rate in all kinds of concrete production stage (%)

6. HABRTE =M ERIMEHRSTIER (%)

AN Co C; C, Cs Cs Cs Cs
e v 16.76 13.87 13.87 13.87 13.87 13.87 13.87
7424 17.11 14.22 13.99 13.53 14.10 13.87 13.18
BEFRN 16.73 14.35 14.12 13.64 14.23 13.88 13.05
IRAENE 16.68 13.85 13.85 13.91 13.85 13.91 13.96
RE R 17.25 14.14 13.99 13.60 14.02 13.80 13.20
NN Ek 17.23 14.16 14.00 13.59 14.06 13.79 13.17
BRAKEETER 17.26 14.15 14.00 13.58 14.02 13.80 13.19
BEEKAESEER 17.28 14.11 14.02 13.61 14.02 13.77 13.19
R A AR 17.26 14.17 13.99 13.62 13.99 13.81 13.17
P A=k =Kd 17.27 14.12 13.97 13.60 14.00 13.78 13.26
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Table 7. Carbon contribution rate for all types of concrete throughout its life cycle
F* 7. BERBRL S G EHAM B BRER ST E

VR CO, HFtE (tn.lg) fkk
Co 883 16.7%
C 733 13.8%
C, 733 13.8%
Cs 735 13.9%
Cs 733 13.9%
Cs 734 13.9%
Ce 736 14.0%
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Figure 2. All kinds of concrete full life cycle environmental characteristic map
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4450 (Kg-SOyeq) f# 3| 4170 (Kg-SOreq), &% =4 #£95% 77 L 0.0337 (Kg-CFC-11-eq) % ¥ 0.0326
(Kg-CFC-11-eq).

Table 8. A list of all types of concrete full life cycle features
%8 BFXERITLEGEBAFELER

RONTREE FRAREE FRARVRAE THAIREE  ARBE AREE AR

AN ZER s

P i £ t0  +® +t® t® +6  +®

B|Fa/paais Kg-Sb-eq 7490 6250 6250 6250 6250 6250 6250
Lo Kg-SO,-eq 5310 4450 4410 4290 4420 4350 4170

AT Kg-POseq 13200 11500 11500 11500 11500 11500 11500

SERASE Kg(flgf)'eq 526 456 457 457 456 457 457

RAETHE Kg:CFC-11eq  0.0398  0.0337  0.0335 0.033 0.0336  0.0333  0.0326
N A Kg-1,4-DB-eq

g (*10%) 122 106 106 106 106 106 106
HRAKKAE Kg-1,4-DB-eq
i (*10) 110 96 96 96 96 96 96
KA
e Kg-1,4-DB-eq 4.06 3.55 3.55 3.55 355 355 355
A A 2 Kg-1,4-DB-eq 8200 7150 7140 7130 7140 7140 7120
FeEE AN Kg-C,H,4 821 709 708 704 708 706 701

Table 9. All kinds of concrete full life cycle environmental emission contribution rate (%)
# 9. BRERBRL S G AR HRBTTIE (%)

AN Co (of) C, C; Cs Cs Cs
AR e 16.65 13.89 13.89 13.89 13.89 13.89 13.89
[iia 16.91 14.17 14.04 13.66 14.08 13.85 13.28
BETML 16.06 13.99 13.99 13.99 13.99 13.99 13.99
L IRAF IR 16.11 13.96 13.99 13.99 13.96 13.99 13.99
S Z R 16.62 14.07 13.99 13.78 14.03 13.90 13.61
AR R 16.09 13.98 13.98 13.98 13.98 13.98 13.98
WAOKAESTE 16.03 13.99 13.99 13.99 13.99 13.99 13.99
WHEKAEESER 16.01 14.00 14.00 14.00 14.00 14.00 14.00
Rl AR 16.07 14.01 13.99 13.97 13.99 13.99 13.96
HAbF AL 16.23 14.02 14.00 13.92 14.00 13.96 13.86
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