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Abstract In response to the rapid increase in the amount of construction and demolition waste ( C&DW) and the
lack of statistical data on the output of C&DW, based on the 1stOpt fitting platform and Visual Basic programming
software, a dynamic prediction model of urban residential and non-residential construction waste was constructed,
and the changing trend of C&DW production and its compositions under three scenarios of short lifetime, medium
lifetime and long lifetime quantitatively simulated. The results showed that: The stock area of urban residential
buildings and non-residential buildings in China would reach their peaks in 2058 and 2064, respectively, with the
peaks of 65.74 billion m> and 56.94 billion m>. Under the short lifetime, medium lifetime and long lifetime
scenarios, the construction area of residential and non-residential buildings would reach their peaks in 2020s, and

the demolition area would peak in the second half of this century. The total output of China’s urban residential
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C&DW would reach its peak in 2072, 2081 and 2100 under the three scenarios of short lifetime, medium lifetime
and long lifetime, respectively, with peaks of 2. 869 billion tons, 2. 171 billion tons and 1. 65 billion tons. Under
the three scenarios, the total output of non-residential C&DW would reach peaks in 2077, 2084 and 2100, with a
total output of 2. 625 billion tons, 2. 029 billion tons and 1. 548 billion tons, respectively. Before 2000, C&DW was
mainly composed of construction waste. After 2000, demolition waste was the main composition. By 2100, the
proportion of demolition waste would reach 98%. Among them, concrete, bricks, and steel accounted for 44%-
1%, 22%-51%, 0.50%-2. 89%, and other compositions accounted for about 2. 76%-4. 68%. Taking into account
the development trend of construction flow and the characteristics of C&DW generation, the government departments
should slow down the growth rate of per capita building area through macro-control, prolong the service life of

buildings, improve the recycling rate of C&DW and the market consumption of secondary buildings materials, so as

to cut down the output of C&DW and reduce their damage to the ecological environment.

Key words construction and demolition waste;

composition analysis

A A I 2 3 T ke R 0 2 T X 4 ) A PR
BRI, MR, IR R B AR Y P A
15. 542 ~24 4¢ v, 2 (5 3l B2 35 09 30% ~ 40% ),
H T AR R R A K AN 1, 3R ] A4 3 T I
HER B AL B F R SR 3 AR B RS A
U 2 A 255y o A 5 by 3 ) R S e R i T
B Bt /D AH D GE T ECHE , 386 0 T X AR B W S 2R
EHLAMERE

HESFU IR A BTNy i A Z2on ER T ]
Feg e e T T R R i S A b
FEDVSREL GDP R i b A B 1A A U T AR 3
eSS A E S Ve AW E R ¥ iy % 8 B
7 2011—2015 4F By S8 ™ A B 1E G e
ZBGAF] 0.973, LA R BB A, 10 4S5 R
SPSS Fisf [1] J7 51) i I AL X6 7 R Tl Aok 10 4F g ite T
Bide B PRBR b A e D R SR e M
A HEAT IO , RE X 1R 25 I HE 10% A AT, TIORS B
B, TR 3 A K o T A R T 2 B i
2005—2014 AFEEAR B A i, WIRS B2 A,
BE AT UL, E ARSI (74 00 235 SR AR HL A A s I AT A B
BRI LA v B b T0 00 A S 3 = AR i H R ik
PIHBEHAT 5~10 a BRI , AN EE M ICHT ] R
R PR R S

W I I 53 BT R A 3 3 4 S < s T LS
K 20~ 100 a PIY A7 L RN i, T 470, Bt AR
LI N T D 3 SR R 3 il it R i 4 R A
R SR R TR R T 4 JE A R AN AT
S8 R B A IR 2 5 R SEVEASG T AR AT
E 56 F A FU b = A e A ST AV R . Rk,
SEH T X A S I e A /D G B 1) 8, R

material flow analysis; stock-flow; production forecast;

PRI AR AL S SR B Wy i 4, 46
ANV A AR S H 7 i BEI oA fe lt Sr 3™ A
ST AR

1 HRFEEHIEERIER

1.1 EEGE

PLeE R R MAEE &R N R
FFT 1st0pt UG5 1 Visual Basic w281,
R R B R G R G 2R (1),
P4 i B A 1978—2100 4F, 1A W1 WA (% € T
1978 4%, BIRIGIFE 3 SR,

Bbe T S R M g R, A
e E A A2 T DL B SR T oK O
B, AR H AT R A (S) AW AE AL (P)
ARSI (A) IR (1) ). WeE(ER
N E R B (2016—2030 45 ) Y11 T4 6 28 55
F4F5 % % (DESA) & A iy (HE BN 1
2019) 1y o A AR T ORI BR, B 2100 4E, 3R E A
HHEA 10.65 12 N; 2 BB (7 3k i e e &2
2018) " th kT AR | 3] 2050 4E 3 [ I 1L R K
iKF) 80% , FH Logistic 344 PRI G 2051—2100 4
IR A3, FRE 2100 4F 3k T 1k 50K 35 3 86. 5%
(F2), MR (e 5 A G s , s
A FERLFE Logistic PREL, f i 1l ik 61. 6 m?,
i 1985 4F 4 [E U s = A 1 1 2005 4 I 18
Brgei N P N Bk B R S A, S5 A A
S fESNTTY AN B o M TR K SN OB | Ry =5y T A ¢
R — 26 %% 1k [ 5 i NS s I AR 2 o5 Ay
A S ALY 80% ), 8 BE I L 9] BEAE Logistic
PRER, T IR T 1 A R A 1 AR Y L il 7R



55 5 3 SR ABAE 5 T ) AL B 4 SR 3R A e T - 871 -

@) o)

N3]

T @)

o[ g L P
ﬁﬂ*ﬂﬁi %ﬁﬁ]ﬁ(l\/ll) ¢ ”)

(ML)

3 ¥ v

T
L1t

YRR E FEEKER BT E BRLE MR R
(inflow) N) (S) i (WD) (outtlow)
HET3R
(WN)

B1 #ERS

Fig.1 Material flow analysis diagram
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Fig.2  Urbanization rate of China
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Fig.4  Proportion of urban buildings structure
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Table 1 Material intensity of per unit demolished building kg/m
BRI a5 A5y Wk N 7K fig e w A K RS TS it
1960—1979 8.0 39.5 722 929.7  394.7  285.4  38.4 2.4 1.6 2.4

) 1980—1989 23.2 18.8  146.0  832.9  646.2  458.1  33.9 3.3 1.2 1.8

4l 1990—1999 19.6 17.0  155.1  836.3  663.2  383.5 36.7 3.4 1.0 2.2

Wk 2000—2015 23.5 17.7 1511 530.7  597.4  331.3 343 5.5 4.0 4.4
e 1960—1979 32.6 207 186.0  355.6  534.6  547.2 22,4 3.2 1.2 1.3
A 1980—1989 25.9 20.6  166.8  236.5  479.0  496.6  22.4 3.3 1.1 1.7

451 1990—1999 19.2 20.4  147.5 117.4  423.4  446.0  22.5 3.4 1.0 2.0
2000—2015 59.2 17.4 2173 146.8  364.3  449.3 4.7 7.6 0.9 2.3
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2000—2015 70.3 33.6  278.7  149.4 5773 341.0 659 7.6 0.9 2.3
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Fig.5 Checking of prediction of residential and non-residential newly built buildings
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Fig.6  Urban residential building and non-residential building stock-flow dynamic change
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Fig.7  Construction and demolition waste of urban residential building and non-residential buildings
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Fig.8 Compositions of construction and demolition waste of urban residential building and non-residential buildings
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