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40%

26.31%
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33.5%

84
16.35%

1-1

1-1 87
88



1-1

87 88 89

1.2 HEEB

20 30
13 20 B.A.G. Bossink and J.J.H.
Brouwers 1995
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2.1.1

SOy

& — ==

CEER=C]

NOy

AMENR

2-1

CO

TSP Total Suspended Particulates

dustfall

SOy

SO
NOy

NOy

PMso
CO

2-1

2.1 EERRIERKMEBEEEREER

RC

NOy

RC
dust
PMqo DF
TSP
CO



2-1

4.8t

1.0~4.3t
16~44.6t

1.2t
*1 |2 70kg

20~40kg

30

10~16t

0.5~1.5t
22~27t

17.5~31kg

RC

2-1



130 dB A Bolt,

Beranek, and Newman, 1971
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Construction Wastes

Demolition Wastes

C&DW
Forintek Canada Corp.

C&DW
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Construction Wastes Demolition Wastes

C&DW  Construction and Demolition Waste

1988 C&DW C&DW



2-2

3-1

)

@ %Eiﬁﬂﬁ%ﬂ:?ﬁﬁb

(
H@IEEE;’E%' FREEREEZEY) Bzt REA

. )
IR B T RE Y
: -
AR Rt aEn) e

I EE

HAth]

2-2

-10-



2.2
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86 8601218

2.1.2
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224

23 BERBEEYCRESLI

2.3.1
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breaker
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RC
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2.3.2

1,300

2-4

700
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2-3

2-3

24 ESNREIRRBRYEILRELEN

24.1

Forintek Canada Corp. 1990 Building Materials in
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the Context of Sustainable Development
RC
Zev Kalin & Associates Inc. The Centre for Studies in

Construction, University of Western Ontario 1993

Toronto
Vancouver
84.8%
landfill
lakefill
10
British Columbia
Ontario
1980 landfill site
Materials Recycling Facility,
MRF
1994
Ministry of Environment and Energy
Waste Reduction Regulations
2,000m?
source separation
audit
1 2

ATHENA™ corp.
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Recycle 3Rs

renovation

2.4.2

Reduce, Reuse,

10% 55%

nonrenewable resource

1991

1994
Recycle Plan 21

21 2000
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81%

Web

2.4.3

65%

2000

2000

90%
1991
100%
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1995
1991 48% 1995

67% 1995

1997

World Wide



F£=F FEEAENRERBCEY (—)

RC
0.11 kg/ m? 1996
1/16 1996 CO;

ATHENA™ corp.
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3.1.1
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3.1.2

85
3-1
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T
(CCA)
_/

3-1
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3-2 83
25

44% 37%

37%

3-2 83

3.1.3

3-1
20%~30% B.A.G. Bossink and J.J.H.
Brouwers, 1995 41%
Proctor & Redfern Ltd. and SENES Consultants, 1991
20.6%
1997
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3-1

26

20.6

20 30

20 23 24 29

19

2-2
12%~14% 2
12 7
14
1991 1,000
2,260 Hanish et al. 1991 1993
1,400 3,000 Kohler and Kircher 1993
2
13%
2000 21,500
Buchner and Scholten 1992 17,500
4,000
/ /
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3-2

520 77
840 81
926 85
2,552
81
1,000
500
16.5 84
1.4%
7,240
60% 81
100m? 30 1m? 0.6m°
42 m°
1m?
0.6m3
10 m® 55 m°
32 m 46 md
23%
140~200 m?3

3.2

BURERFIIRE Z AER B E ¥
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3.2.1

3-3
3-3
m° m* m°
M M M
M M
M M
M M
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3.2.2

3.2.3

91

3.2.4

3.25

3-4

10 30
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i j A 3-1

Ai= Airt Azt Azt Aijat A e 3-1
Ajp i j
Ajp i j
Ajz j
Ajs j
Ajs i j
21 i j

3.3 EIFEIRBREFEMIEMETIIN

3-2
Qd = 2 A Bl e 3-2
Qu
Aij | J
Fij I J
3.3.1

1m? RC
1 0.8 0.4
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0.6 m*m? 0.5 m*m?
3-4
3-4
(m¥m?) (m¥m?) (m¥m?) (m¥m?) (t/m?) (m¥m?)
0.738 0.66 0.00 0.03 0.030 0.048
1.088 0.32 0.40 0.32 0.270 0.048
0.800 0.08 0.48 0.20 0.000 0.040
0.870 0.00 0.05 0.80 0.008 0.020
0.440 0.05 0.21 0.14 0.018 0.040
0.640 0.04 0.60 0.00 0.082 0.000
3.3.2
1.
81
RC
78 235
85
SRC RC 5
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RC

3-5
/
3-5
/ (
(m’m? | (m*m? | (Mm’m? / ) (m%m?)
(m%m?)
0.154 - 1.490 0.000 -
0.085 | 0.092 0.532 0.000 1.166
0.118 - 0.964 0.184 -
0.164 - 2.113 1.080 -
81
3-7 RC
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RC

a.
b 3-5
C.
70kg 100m® 30
RC
RC
3-6
3-5
RC
m? 0.7m?
1.0m?

0.32m?
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3-6

(m%m?) | (M m?) | (m*m?) | m%m? | (m* m?) | (m®*m? | (m*m?)
0.0117| 0.6010[ 0.0705| 0.0002| 0.0008 0.03| 0.7142
RC 0.0115[ 0.5360[ 0.0585| 0.0036| 0.0009 0.03| 0.6404
0.0159| 0.6360[ 0.0571| 0.0002| 0.0006 0.03 0.7398
0.0135[ 0.6570[ 0.1029| 0.0003| 0.0008 0.03| 0.8045
0.0210[ 0.2107| 0.0585| 0.0036| 0.0009 0.03| 0.3247
0.0000[ 0.0000[ 0.4800| 0.0002| 0.0008 0.2| 0.6810
0.0027| 0.3200[ 0.4000| 0.0002| 0.0008 0.32| 1.0437
0.0000[ 0.0000[ 0.0500[ 0.0002| 0.0008 0.8/ 0.8510
e ™
1. 20366
1. 0066 i
0. 80080 [
\\ I
0.6¢ \\
0. 4000
0.20¢060 |
0. 006%F V2
& & & &
\I:I ( m3/Eh2) (m3Bm2§ m3/h2()m3/MWh2)( m3/Ch2)( m3/|m2)
3-5
4,
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E 3-7
3-7
(kg/m®) | (kgim®) | (kg/m?) | (kg/m?) | (kg/m?) | (kg/m?) | (kg/m?)
92.000{1322.200| 124.685 0.670 1.956 16.500(1558.011
RC 90.000{1179.200| 99.472 9.814 2.248 16.500({1397.234
125.000{1399.200| 106.023 0.513 1.499 16.500({1648.735
106.000]/1445.400( 219.293 0.713 2.083 16.500({1789.989
164.880| 463.522| 99.472 9.814 2.248 16.500( 756.436
0.000 0.000( 792.000 0.670 0.829| 110.000| 903.498
21.021( 704.000| 660.000 0.670 0.829| 176.000|1562.519
0.000 0.000( 101.449 0.670 0.829| 440.000| 542.948
3-6
RC
15
1
4 N
2000 .-0-0-60
1800000 o
1600 \ _
1400 F T N
1200 . 0 \‘\\‘\ /’ H
1 0 0 0 o 0 AR 7 LY
800.[0LHO \\
600.0PO
400.0100
200. 00O
0. 0'6¥b . .
& & ¢ ¢

\‘EI (kg/Em2) (kg/Em2)( kg/2)k g /Mn2)( k g /mn2 )( kg/‘DZ)

3-6
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HNE

83 86 86
3
1,081 m?
4.1 SEHEERREARN
86
RC

10 8

fé(

#

13

4-1
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HFEEAERRERBZEY (Z)
AR AR T

21
4-5
1
83
4-1 4-1 83 86
4-2  4-3 83
4-1
50
14 16
76
5 2



4-1 83-86

-30-

RC 184,263 17,215 59,371 21,603 27,518 309,970
(15.80%)
105,482 373 907 106,762
(5.44%)
250,714 13,360 2,478 1,514 4,839 272,904
(13.91%)
810,789 119,490 26,963 6,186 17,623 981,051
(50.01%)
104,331 89,179 9,343 46,987 249,841
(12.74%)
29,608 - 9,011 230 2,333 41,182
(2.10%)
1,485,186 150,065 187,003 39,248 100,209 1,961,711
(75.71%) (7.65%) (9.53%) (2.00%) (5.11%)| (100.00%)
1,000,
900, 00O 00 L
800, Op0O—060O
700, Op0O—00O O
600, OO O—006
500, Op0O—6006 O
400, OFOO—00
300, 0 1]
200, 0
100, O O
) RC
4-1 83-86
4-2 4-3
86 2,481,613 m? 85 1,466,552 m?
m? 196
m2



3,000

2,500

2,000

1,500

1,000

500,

OrRC

4-2

83-86

3,000

2,500

2,000

1,500

1,000

83-86
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4-2 4-3
4-4 4-5 83 86
4-6
85 70
10 29
4-2 83-86
83 66,235| 1,009,261 832,459 2,750 1,801 243,011|2,155,517
84 110,534 1,180,044| 1,091,326 5,766 2,724 285,035(2,675,429
85 59,045| 880,475| 750,123 3,395 1,628| 219,030/1,913,696
86 128,862|1,776,635|1,076,872 4,535 3,066 288,510|3,278,480
4-3 83-86
83 5,958| 458,755| 501,740 1,018 1,265| 441,839|1,410,575
84 11,586| 536,383| 656,752 2,135 1,760| 518,246|1,726,862
85 5,175| 400,216| 452,497 1,257 1,144| 398,237|1,258,526
86 13,182 807,562 648,076 1,680 1,876| 524,563|1,996,939
m3
4 N
3,500, 00, 000
o
3,000, O/C N [ ]
2. 500 640, o
2,000, % s! a8
a
1,500, O/C
1,000, O/C
500, 0 3/0,
83 84 85 86
_ J
4-4 83-86 kg
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2,00¢ 000
1,80¢,000
1,606¢,000
1,40/ 00 =
1,206,900 -
1,00/, o
soo,éo u]
eoo,}o o
400,10 o
200,00
83 84 85 86
N\ %
a3
4-5 83-86 'm

250580 t59B826 m

0.56%
3.64%

48.35%

29.45%
10.33%
34.46%

0.09%

0.09%

0.10%

37.42% 35.34%

4-6 83-86

6 700

10 30
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= &5 L SVIN
42 SHEREERGEAETR
86
4-7 52
20 RC 19 9 0.4
RC 44| 17345.3] 18.72%
52. RC
0,
1 388.8] 0.42% e 7a%
116] 7908.02] 8.54%
86| 18652.3] 20.13%
66| 48354.2] 52.19% 0.42%
313| 92648.7| 100.00% 20.13% 8. 54 %
4-7 86
86
93,062 4-4
2,505,780 1/27
63 21 11
55 24 17
4-4 86
9,961| 58,478/ 19,414 499 158 4551 93,061
10.70%| 62.84%| 20.86%| 0.54%| 0.17%|  4.89%| 100.00%
. 1,217| 26,581| 11,586 185 71 8,274| 47,914
2.54%| 55.48%| 24.18%| 0.39%| 0.15%| 17.27%| 100.00%
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4.3 HBRHEERGESEN

100

4-5

4-5

83

83
8,000

86 10

86

10

600
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5-1

23



4-6
4-6
40-50%
20-30%
20-40%
0%
100% 0%
70-90% 10-30%
70-95% 5-30%
0% 100%
50% 50%
85% 15%
0% 100%
100%
70-95
83 100
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4.6  FEERREGZHE

185 600

4-7
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4-7

2 8m
149.24 m?
1F
(B3mx 5m) (3mx 1.1m) 5 (1.5m
x 1.2mx 1 1.2mx 1.35mx 4 )
4
2F
5 (1.5mx 1.5mx 2 1.35mx 0.9mx 1 0.9mx 1.2m
x 1 12mx 1.5mx 1 ) (0.75mx 1.5mx 1 1.05m
x 25mx 1 ) 3 (2mx 5m 1mx 2m 1mx 5m)
4
3F
(0.9mx 1.05mx 2 ) 1
10:00 5 30
200 4000
1.
2.
3.
4.
145 m° 348t
3t
12.5 kg
5kg
150 kg
200 kg
200kg
200kg
0 kg
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BRSBTS

51 BINEEFHEEEZME

1.
GNP GNP
2.
3.
4.
5.
Recycle Plan 21 2000

2000

Forintek corp.
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52 REEERREENRES GIEIEMET

GNP GDP...

5.2.1

-51-

5-1



83-86

1m? 1.28 86
1m?
1.00
52 13
B.
CO,
5-2
|, 5-2
83~86
2,505,780
1,448,400 5-2
1.73
86
0.076 1/20

1,222,724
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1.35 m? 0.076 m? 85
88 m?
1 m
6,025,742
15,761,976
1,162 0.53
4-1 0.176 / 396 /
500 /
5-1
1995 125,233,400 U.S.
0.176t 1997|Bureau of the Census, International Data
Base

Kohler and 1993 81,281,397 U.S.

0.369t Kircher 1993 Bureau of the Census, International Data
Base

Charles J.
0.500t Kibert
0.533t

C.
GNP GDP
522
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5-2

> (A*B)

54.38%*100%+31%*100%+3.67%*70%+0.06%*95%+10.89%*0%=88%

5-2
A C
54.38% 50% 0%
30%
20%
0%
B 100% 0%
31% 50% 0%
30%
20%
B 100% 0%
3.67% 70% - 30%
B 70% 30%
0.06% 95% - 5%
B 95% 5%
10.89% 0% 100%
0% 0%
0%
B 0% 100%
100%
= > (A*B) /100= 88%

88

42
1997
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5.2.3
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6.1 EINEERREEN SRR B RS

6.1.1
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6.1.2

6.1.3
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6.2 EERFEEVBEHRZAETTE

6.2.1

2000

90
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Recycle Plan 21

2000



6.2.2

RC
RC

6.2.3
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20

40

RC

100



Design for Demolition
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6.2.4

80

6.3 AHNBEAEHRIABETR

3|
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Fars gl B — +=A s
% tg %l:l o 2 \Eﬁﬁ
7.1 EEEmRR
7.1.1
1.
6
83-86
1.35m? 86 0.076
m? (50%)
RC(15.8%) (13.91%)
52 20 RC 19
2.
(54.98%) (29.84%) (6.87%)
3. 2,505,780
1,598,226 m® 1,211,604
937,695 91,169
4. 93,062
47,914m3 58,478
11,586 9,961

5.

11,622,443
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6,390,421 3,468,267
798,729

7.1.2

1.28 t/m?
1.00 t/m?

1.73 0.076

0.53

88

7.1.3
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7.1.4

-64-



7.2

1.

R RERE
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40%

1ISO14001

1ISO14001

-71-



ISO14001

GNP

20%

1ISO14001

6-10%
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1ISO14001
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24
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2000



fiigx B EEIRERMERESELHEE

A
50% 0%
30%
20%
0%
100% 0% 100%
50% 0%
30%
20%
100% 0% 100%
70% 30%
70% 30% 70%
95% 5%
95% 5% 95%
0% 100%
0% 0%
0%
0% 100% 100%
0% 100%
0% 100% 100%
50% 50%
50% 50% 100%
85% 15%
85% 15% 100%
0% 100%
0% 100% 100%
0% 100%
0% 100% 0%

-75-




40%

0%

20%

40%

0%

100% 0% 100%
40% 0%

20%

40%

100% 0% 100%
90% 10%

70% 10% 90%
95% 5%

95% 5% 95%
0% 100%

0% 0%

0%

0% 100% 100%
0% 100%

0% 100% 100%
50% 50%

50% 50% 100%
85% 15%

85% 15% 100%
0% 100%

0% 100% 100%
0% 100%

0% 100% 0%
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fiigk C  EEHRBFEHEH

C-1
2 8m
149.24 m?
1F
(B3mx 5m) (3mx 1.1m) 5 (1.5m
x 1.2mx 1 1.2mx 1.35mx 4 )
4
2F
5 (1.5mx 1.5mx 2 1.35mx 0.9mx 1 0.9mx 1.2m
x 1 12mx 1.5mx 1 ) (0.75mx 1.5mx 1 1.05m
x 25mx 1 ) 3 (2mx 5m 1mx 2m 1mx 5m)
4
3F
(0.9mx 1.05mx 2 ) 1
10:00 5 30
200 4000
1.
2.
3.
4.
145 m° 348t
3t
12.5 kg
5kg
150 kg
200 kg
200kg
200kg
0 kg
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2
936.13 m”
17 |1 2
F (3mx 4.3m 5.3 mx 4.3m) (1.05mx
2.1m 1.2mx 2.1mx 2 1.8mx 1.2m) 7 (1.5mx
1.2m 1.2mx 0.9mx 2 0.9mx 0.9mx 2 1.05mx 1.05mx 2
) 7.2mx 2.1m 3.6mx 2.1mx 2
3 0.9mx 0.9mx 2 1.05mx 0.9m 6
2 2 1
F (1.8mx 1.2mx 3) 7 (1.5mx 1.2m
1.2mx 0.9mx 2 0.9mx 0.9mx 2 1.05mx 1.05mx 2 )
3mx 4mx 2
17 -1 17-2 17
15
200 180
2.
3.
4.
40 2000t
8t
12kg
190 kg
280 kg
2600 kg
1300 kg
0 kg
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kg

2331.815

20.102

0.084

0.034

1.005

1.340

1.340

1.340

0.000

2357.06

kg

2136.46

8.55

0.01

0.20

0.30

2.78

1.39

0.00
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W1 m?3 m®  x 1.8 Ton/ m®

W2 5kg x m*® x 1/000 Ton/ kg
W W1 W2
1 R C
W  1.00 Ton/ m?x
2
W  0.80 Ton/ m?x
3
W

0.40 Ton/ m?x
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itk E EMEBELEFREERAN
Forintek Canada 2,373 kg/m?®
2,000 2,400 kg/m® 2,200 kg/m®
23 cmx 10 cmx 6 cm
2.0 2.8kg 1650 kg/m® 2.28
kg 1m?> 1/2 B 70 m?
1/2 B 160 kg 1B m? 140 1B
m? 319 kg
550 kg/m? m? 3.85
kg
m? 4.35 kg
2540 kg/m®*  m? 5mm 12.7 kg
m? 4.35 kg
m? 0.11 kg
m2
m2
18 kg
/ / /
3cm 2,810 kg/m?® m? 84
kg 3cm
84 kg/ m?
0.3 cm
2,700 kg/cm?® 8.1 kg/m?
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fiigk F  HAIPEEEREE

9. P10 12 P25
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10.

11.
12.
13.

14.

15.

1995

80

9

85

85

W

% X Rk

85
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11

85 7
115

86

86
85

80 6

81 1

85



16.
17.

18.

19.

20.
21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

83 6
80 6
78 6
77 8
82
83 3
84 7
85 7
84 3
FAE— ENXREEY B’ FE, - T2 vyol.35No.7, 1997
F£7H
EHEX , HEE - EE BRAA B\, - I
vol.35 No.7 , 1997 £ 7 A
XMre - B BN BEm

T2 vol.35N0.7 , 1997 &£ 7 A

BHRX , 255 &IE B)O[EFREEY], BT PPMvol.27 No.1 ,
1996 £ 1 A

EEE—K , ERERY , ATl PPM vol.26 No.9 , 1996 % 9
A

I &, EXBERY BAR FE,, AT PPMvol.26 No.9,
1996 £ 9 A

KEFH  EXBERY B[k RE, AT PPM vol.26 No.9 , 1996 F 9

H
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32

33.

34.

35.

36.

37.

38.

39.

40.

41].

42.

43.

44.

. M. Gordon Engineering, Demolition Energy Analysis of Office Building
Structural Systems, 1997 3

Rafael M. Gavilan and Leonhard E. Bernold, Source Evaluation of Solid
Waste in Building Construction, Journal of construction Engineering and
Management Vol. 120 No. 3, ASCE, 1994 9

Rhonda L. Sherman, Managing Construction and Demolition Debris: A
guide for Builders, Developers, and Contractors, , North Carolina
Cooperative Extension service, 1996 3

Charles J. Kibert, Construction and Demolition Waste Management : The
Big Picture, , Center for Construction and Environment, University of
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