r

i

ENES S 3SR Y
BEHREERRZIPEFAT

hoFT IR 2 g
ME R L EE L
#OER R 111 E 12 3

( j\ = % + =3 & T 2 AV g %g =
‘j{ﬁ P\ 49 % 3= ‘::i ’ “., s::j/{ﬂ A /J~ ‘p A
o 3 % SETR, EL ’ i~ ~ 7 A ﬁ'zg N EL )






11115G0007
PG11102-0016

"RARRRVEE R ERR LT

,{ﬂ

/Eﬂ

,{ﬂ

It e ]

o+

-\

3

PEARILELY RO E 120
374 % 98.967 § ~

REMERAFAT LT L

doER R 111 E 12

(AF2 P F22F HEFLLELRL 2 REARBHL L)

¥






=<
B 2R ceeeeeeeee e |
e T R I
B 2 oo Y
BB B o Vi
ABSTRACT ettt XI

ER e e - < = TSR 1

R 1
B N T R, 4
BB B TEHP R B ettt ettt enen et 5
T8 B R I AR o 6

2% AP 2 RABECAMERRAITRE I E 7
B 3 BIR P B IR e 7

& RAPHEEATEG I EHETE N 20

28 FPHEREHZ B IR o 40

52F FERAPZAFCEHEBRRIFE 32 s 61
Fo 8 BIRAIERG 3 61

Fo8 BARBEATERIEZFE 65

FZ8 PIRPF R HEBEHIREARIE o, 66

B B R B T BT A e 77
= BRI E AR e, 77

B T T 81

2B R BIA T ot 91

A REIRANIEE 97

S )= N = RSP 98
ZRBEEAHEFRRTGET I EER 99
T 103

4
CJ

B R o oM B R B R
| y
= >
Iy
3
#

i
R
i 8
N
o
w

T B FEE LR B sttt 104



ZABERRFHEEHPERRALTRFY

‘;“';‘i R

‘ﬁ'@ﬁ““
Y=
=

g~
G
Fit e

C2C 3t S 4052 & KRR R 109
BB BREREEIRERTILD e 111
PELL A REEN BFRIETARL LS ASNIZEHAS

RBIEE T A s 127

22 B ERA R T B E e 149
B RGEH € BRI B 163



% =X
oL L3 B ARBR e 6
2 2-1C2C @A SHE (B1K) HERRLI M L85 EE 9
2228RAMFMERF FIAZL KPlo, 14
F223ARAFE BT P s 19
% 2-4 3B 100-109 £ BIP FBHRAIT F oo 19
225 FP R B EREIER(U2) 20
225 FP MR B EBERIEE (22) s 21
2 2-6 B S B CMU 28 8 Shiiiceeee et 23
22T HEAIY BRI E S 24
F 2-8C2C HALE IR FE B Z & .o 25
2 220MCIZE 28N F B e, 27
% 2-10BCl 3k 2 V2P METFI T LA B .o 32
22U2RAP S22 FHRREBEEE 33
2 2-12BCI3E 2N F A e 33
2 2-13 % E 2020 # 2 2 MAERILE oo 35
22214 [FHEBRRY HHFITFEHP o, 36
2215 TR ERARE HEF Fn T @ B 20 E 84 s 38
2216 BFRER-EHEZ A BRBEBEE s 41
22207 TFREIFHT BR | BYU e, 50
2 2-18 BB H B T WL BIBR E i 57
Z 2-19 BAE H 2 30T oo 57
2220 HEE F 3BT e 58
2FIAM T HERAFER I Z2FRFTREE s 62
232 FE AR HER L RF I 66
23302 BB HETZRPTELETZE s 68
2 34 PERFETZRMFEINGZ 69
235FFTREIHE A N2 RPEETE 76
Ze AL 35 E BB e 79
Z A2 3B AR IERB] oo 80



SRR P ISR IR L2

2A3FREUZARTREZE (s 81
244 R0 FREFRBEHE T FUREE 82
3045 BHEHZ R T B A s 84
2046 RBEIZBHZ BT BB e 84
2047 EBBH2Z BT A e, 86
248 AEFEHR T FREALFE? I FEF L0 87
2 498k BRBAEFTZ BT A& 88
24103 BAAIMLET TR THFFEPZIRARIABIN) 89
241 FH2RBEEHEBERRITE s 90
24127 BEUIRRTEE s 91
24137 BEBIRRTEZE s 95
2414 T BEROIAPTEA s 96
2 415 G AR DN E B oo 97

1416 RECAHEFRRITRLZ AT BRF VR 101



W =

W1l BREANISER(ZE 2P FRER B 51 EFTRBER) oo 2
B 1-2 2 R A TRIR T A oo 3
B 1-3 1 (8TE B 31T ARE oo 5
W 2-1C2C 2 H BHBE T ERBBA Rl 8
W 2-2C2C[R.0%)wR#ELT BEBRBET ., 9
W 2-31 $HEF T2 BERRE PRI o, 10
B 2-4 1L 5 B Be i 12
B 2-5 22 45 B B oo 12
W26 1 EHEBFHRRIERHR oo 14
Bl 2-7 BB BTRIEAE AR o 15
B 2-82020 4 T B 4+ Fim (= B/ )T R Bl 16
Bl 20 FRmBFEFFTRTRENT B REFHE o 18
W 2-10 1 EHEF T2 BERRBF PRI o, 27
W 2-11 HRF Fim T gm AW 3 SRR AN 37
R 2-12 852 bPLFIFIEFRP X ARTREIE? 40

Rl N3 RO 78
W42 AT ERATEEE e 89
W 43T BROIBERAR L B oo 94
W 447 BRGFERERFRIEES H L F(T2100). e, 96



ERERRHEE P R LR ]

VI



# =

Mkt E AR M ERA  BRAT R S ARRA R A RRR
GE ke

EEFAEFTRE RAME 6 B IRFT AL §FiFH
B2 AR B RSN T LR R RS R SRR A B mﬂﬁ
oz AZ RYIRFP A HEP oA ERTITE R E"EHAE
EH R FEEL > ¥EAS E (vEH P Feh g 2 (Building as a material bank,
BAMB) » % Z #i2 SR B E4F 8 % 10 2 RS HFRLE? o X 5 IR
AR o R TP o P 2050 EiE A cntE o LR Y E P AT
X ZR AL (virgin materials) > s A k22 A E* EH T FRARL JIF FLE 4
Kb AP RREADERDFHENEL LI AP RS FERPZAE
IR O FREABRRIGHEEHPERRRATR S 2 FLRP RS A BRK
FoARTREY AV RTRGERL Y TR Hadn il TR e e
Zo AR RARPE A BRE -

I By ERER

ALY R RPN h Y R TR FILE AT R R AR T B R
REEHARRA T2 @Y 257k ok 22 E FREER
TR RELE R R EGRRETAREAFEE P RRATR S Lt m
Bopoh JEd G R F - AE TR G L ERM A o FRER
ForRanER AT E o TR EPFBEEARRKT O AREY L LT RIpR
EAI* FL AR L L o

(=) e pewigs R ERIP PERER B ERAT R R LAPM Y T
BEG et FY AL WIH FIHLETHE A FRA R
R RATH R UFRAN EREEHEERA TR S S ¢ T
BREESFES N TR RRE

(=) BRFE{HEHEAPEARNEFRE - BRAN TR FRRREF
B RS ERAR TR S L TR
(2) B RBHE R MARS J SRR g EZ R RNE X

YR AEE R LB R AP AT RS AR R R TR AT
FAREE S NEA S RN A

VIl



ZRABPREAVHEEHERRRE LAY

2 FE A%
(=) WERP AEREEHRERA TR 2

AETRE2ARGE AL FTRBEERRE T FEE S N 2 45 L R(A K
B2 ﬁ*}“f‘ﬁ"ﬁiﬂ'—lp & Buo ,gﬁ,%”fﬂg SR R s & e
HE 285821 RAAMAR RT3 N 238 250
SRS R R R K S HETR AR E
R TATHRE S Z P REARCY T2 E B ERT ;,:;;_F,_ﬁﬁj}g
W RRRL 5T

(2) FREAFEEHFEERR L2622

AT RFREF IR ISR BRR AR ARR LR
Py REAMRR T R S R X ‘*tl}ﬁlr\ SEHEF(E L2 2 E) &
FEFE -CFRAEASIASEFZ 2 NBE B ST RPN H 5 REY M
2t REAERAR R T R ELLI v P2 EH o NERF R v iR

TR TED 2 T FR SFERAP - AFR R wfTH A b 0F
mt*ﬁfgin»%a‘ﬁ'v‘iﬁ)i TiE o

(2) AHFHRFEES

> -;%:i:‘j;b; ?g%lﬁé A"Tﬁlf"mﬁr%};‘ ,\r‘]gal,mr
o Pj Fie- HFHETE T LR GATLA

AW ERERERLI QRS L2 %)E FRAF)FFIUEA
LR AE O BRG “P?l/z’» e@éﬁﬁi@ﬁ&?%ﬁ B w ol Z B
S S L e A S %%gﬁ%ﬁﬁ&i P EF R g
BFE22208) RERT -FTREZSI ASESH AP 26
BEfe #* 30%-50% -~ 100%E § HF 2 & HEHT o i k@ e A
PALUER R > F e B H SRR A 2 TR TR 2 TE FRm, 2 BT

BIP o

HREBZAFEEHRERRRSS 50752 242%% 28% & £ L2 16.09%
5 22.4% ~ § & 23.55% -

(z) =& 2T

AETEFRIG IR RS BEARRR T HEE R ERR LR
AR IR ERVFEI ST LNRAT IMAEARTY L AR A

AP PR ERARRR - AR d A R FERABRRRGE G RET
Bif- R e AT e BRI AN ALT 3B e BSEHREST ¥

VIl



z~ERFR

AEFTHRNPS BERADON L ;%*ﬁﬁ%%@’%g%ﬁﬂ?u
HEAFMBERREGE TR 0 PRI ELIEHPRY Z AR i 37
FOLFHUELENRR - BF AL e BEROGEY BT UFR LR

AHEHAER S S RS2 A 1A Y H R ETRA G e RS
Fale "":ﬁ(ﬂl*'_* %ﬂr@fﬁﬁ g T304 K Hp H 8 OV A ngg P ?#*’E'J

-

SEEFERAMD T ES LB FRMRITY S 2T AR
a "F? WRE: P FTIRE AT T T
=553 B TN PR S

AR RRERP R R RS T FRATE T ERE AR
IRIEBRFER T wTh o P RRANZAFERN RN T ENEAR
A AP R Ry 22 I RARFHERECEAR
B LA B AR BRARE SR 2 R S LT SRR
FodRd PR ARG 2 e AT NS AR RPN R Y T
FRs g R R B L M RERR P2 ALS D FERRR

4 oeom 3 b b
WITEL 5 o

EIR -

AE R P RN AT T 0T
FEPESBE . PR A SR

R ﬁﬁdﬁfi‘\fi;:""?“ EEEEVBELE OAGEIE Lé:‘ﬁ’f?”ﬁﬁl V‘Li%}i
RERERAFEEHERRR  EHRAEHASEF vl ERR > G AP
FORAE T il A PRI A R Y e RO ZBERT P 0 A
e lprBERART2 - F PRFEEBRAFFEHIFLFRA D 2222
RAEE MR R 2 406 % 33T R RAR S PR AR A AR ML 0 2 Z AR
PR B X FLR- I KRN &



ERPRRH R RR LR

e SR

i L—%ﬁﬁ-li—*’i”ﬁﬁiﬁkxg VA T AR B 2RFE ¢ OE Btk
VRS E MBI A DAY

PHG AN R A REFREELL ARG S YOG L P
B Wi v i E a2 8- HHA DR R T MR B
ﬁ#g Fﬁg’r‘/{;"‘l ﬁ:’?‘]‘—\?’ o h s ,ﬁP;{;J-]:»ébﬁ;)T&? U”ﬁ i i+ %’E ﬁ?{}ﬁﬁiﬂf*j? g
ea S R ARAE R A

F
FFREMA AT P EDER

ERE-B 3 M s S LF - ¥ o
BRSO PMEE A SR o

AES B TRMEARALES E R AR ERM R o
PR st A 2R E SR R R R R T R f 2
PR A A A A T A RPRERPH 2 e



ABSTRACT

ABSTRACT

Keywords: circular economy, building design, recycled material, circularity index

According to statistics, as much as one third of the natural material resources of
the earth was consumed by the building construction sector every year. But facing the
problem of earth resource depletion, advanced countries have actively explored in
recent years to introduce the concept of circular economy development into the
planning and design of buildings. The idea is to use as much as possible the recycled
materials in building design and construction so that the consumption of natural
material resources can be reduced. The Netherlands and other countries in European
Union have even set a goal that by 2050 construction of new buildings will no longer
use any new natural materials (virgin materials)!

This study develops an operable method for assessing the material circularity of
a building design and construction. A thorough literature review and workshop
discussions with local architects and experts are conducted to formulate the
assessment method. In the method, only those building materials as well as products
certified by the local official authorities with labels can be recognized as circular ones.
A simplified version of the developed method is then tested out on five building cases
in Taiwan to calculate the material circularity of each of them. The five test cases
including 2 office, 2 residential and 1 school cases. The resulted material circularity
indexes range from 16.09% to 28.0%. Further comparison of the five cases and
analysis are reported.

Once the developed method is tested out operable and feasible, three possible
approaches to implement the method in regulations to enhance the material circularity
of buildings are suggested. According to those approaches, the developed assessing
method can be employed in a building’s design and construction phases to calculate
its material circularity in order to meet the requirement. Thus, the use of circular
building materials as well as products can be facilitated. The ultimate goal is to reduce
the consumption of natural material resources in building construction.

The overall research recommendations mainly include the following four points:
Suggestion 1
Study on reversible building design. (short-term (immediate) actions)

Organizer: Architecture and Building Research Institute, Ministry of the Interior

Xl
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Co-organizer: Taiwan Architecture & Building Center

At present, foreign countries put forward the concept of "reversible architectural
design™ in the recycling of buildings. Its related construction methods for the
complete disassembly and reuse of building materials are conducive to improving the
introduction of building recycling in the design stage.

Suggestion 2

Application of subsequent simple formula (medium and long-term actions)

Organizer: Architecture and Building Research Institute, Ministry of the Interior
Co-organizer: Taiwan Architecture & Building Center

Three possible proposals are proposed, which are 1. Include the evaluation items of
carbon dioxide reduction and waste reduction indicators in the green building label, 2.
Establish a promotion plan for the recycling degree of building component materials,
and 3. Establish the relevant parameters for the recycling degree of building
component materials These three specifications have their own advantages and
disadvantages, and further research is needed to develop relevant detailed strategies.
Suggestion 3

Promote building components and materials to obtain circular-related certification
(medium and long-term actions)

Organizer: Architecture and Building Research Institute, Ministry of the Interior
Co-organizer: Taiwan Architecture & Building Center

Increase the recycling of engineering materials. It is expected to increase the scope of
coverage, and further promote and assist building material manufacturers to obtain
relevant certifications.

Suggestion 4

Continue to establish relevant basic information (medium and long-term actions)
Organizer: Architecture and Building Research Institute, Ministry of the Interior
Co-organizer: Taiwan Architecture & Building Center

It is necessary to continue to establish relevant basic information on recycled and
recycled component materials, and push toward the full version of the calculation

formula in the future.
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01—fER  |HeZE 161,303 = 0 367,930 0% | 0013 | 0.000
B8 43| F 0 137920 0% | 0.005 | 0.000
B 50| 0 200036] 0% | 0010 | 0.000
1.L6PIE T2 (08P i 2| 0 4810 | 0% | 0000 | 0.000
iy ] 3| 1 0 90831| 0% | 0007 | 0000} .
e 133 1 0 111,904 [ 0% | 0.004 | 0.000
HArRLF A - fER e R KRS « AP i3 0l 2707115] 0% | 0.09% | 0.000
e 0I—fER  |HeZkE 161,303 = 0 367,930 0% | 0013 | 0.000
1‘1‘%%;5% 0588 S B 4| B 0 53,58 0% | 0.002 | 0.000
HAbrek S - RFRIT i 0 931,383 ] 0% | 0033 | 0.000
01—fER  |fgZkE 8| = 0 3201 0% | 0000 [ 0000
DRGTE SRR LE 471 M2 134 160913 | 30% | 0.006 | 0.002
03EEL RCHKE 9| M 0 29405 0% | 0.001 | 0.000
[ v |5 T KR I 0 29405 0% | 0.001 | 0.000
(122%% éggggf 05408 SRR 19| s 0 8341 0% | 0000 0%
8 O6ARTERIEE R n| 4 0 7040 | 0% | 0.000 | 0.000
09t BAGEEE 8] M 2 2,560 | 30% | 0.000
RETFE I 0 27891 0% | 0.001 | 0.000
HitnrkL SRR A FEE AR AR S - HAEE- | & 0l 123787 | 0% | 0.04 | 0000
B RERETRO(%) 4%
BRREMRBREEI(EY) 28,064,161
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Vit

® X5 -:
TPk R T(50%):% & 7o
FEEE TEAZ  |E  (EFERM| EERCe) | f8RE | PIC |TXPMO)| TBCLE:
g (%) EE(%)
(V)(50%)
01—fERK  |[ESZH 161,303 | 3k 0 367930 | 0% | 0.013 | 0.000
i Nl T 0l 5729645 0% | 0204 | 0.000
- L1 T 3R L TSR 414 4@ 0 BLIGO| 0% | 0008 | 00001 o
) £ BEARRT 4144 M3 202 3,503,030 | 50% | 0025 [ 0.062]
OAR{ERIERE [l 19470 | M2 0f 2136338 0% | 0.076 | 0000
Hitrtrek higHel - EESE - PR i 0 59,8781 0% | 0.002 | 0.000
01—-fERk  [BETH 166,064 | = 0 36608 | 0% | 0.013 | 0.000
DRETE  [BEERL 100 M2 50 15599 50% | 0.001 | 0.000
03EET MR 173 | M2 862 10,338 50% | 0.000 | 0.000
45T KRR 13483 | M2 6,742 389,474 50% | 0.014 | 0.007
0528 GBS BE 5079 | M2 0 540,545 | 0% | 0.019 | 0.000
06k e iﬁﬁi 509 | M2 0 735120 0% | 0003 | 0000
LT — ‘ ﬁ%fﬁﬂ 770 | M2 0 LB0| 0% | 0004 | 0000) .0
OTRERIE  (Prigiddh 649 | M2 0 93451 0% | 0003 | 0.000
08F78 ik 130 # 0 3900 | 0% | 0000 | 0.000
A 13,801 | M2 0 686475 | 0% | 0.024 | 0.000
9% ] 7770 | M2 3885 2143559 | S0% | 0076 | 0.038
i ﬂE#}g 360 | M2 1,821 882,442 | 50% | 0.031 | 0.016
105k R TR 201 M2 1,111 752,383 | S0% | 0.027 | 0013
Hitrbrk RS T « BIR - TREbE . i 0 3323984 0% | 0118 | 0.000
01—k |[HeZH 161,303 | = 0 367930 0% | 0.013 | 0000
Wi 43% | 7 0 13790 0% | 0005 | 0000
R 50| 0 200036 | 0% | 0.010 | 0000
1.1.6P9% TH2 |08F 9% i) 2| 0 4810 | 0% | 0000 | 0.000
Bk s B # 0 90831| 0% | 0007 | 0000} .
i 133 & 0 111904 | 0% | 0004 | 0000
HtbrEL P - {ERE R R IEKEE - RFT--. i 0l 2707115 0% | 0096 | 0000
LA meﬁ;@ﬂ‘z REEH 161,303 ] = 0 367930 0% | 0.013 | 0000
T 0588 SEH 4| B 0 53,58 0% | 0002 | 0000
Hbre S ~ SR i 0 931,383 | 0% | 0.033 | 0.000
01—fEk  |[EeZH 8| i 0 L] 0% | 0.000 | 0.000
0R% LIE SRR LHE 470 M2 04 160913 | 50% | 0.006 | 0.003
03EEL RCHEKE 9| M 0 29405 0% | 0001 | 0.000
[ e | 5T KR I 0 29405 0% | 0001 | 0.000
Kol ol 7T T T T | = ol s o oo | o] o
8 O6RMERIEE R n| 4 0 7040 | 0% | 0000 | 0.000
(s FRGAE 8] M 4 2,560 | 50% | 0000 | 0.000
RETR 3 A 0 278991 0% | 0.001 | 0.000
Hitbieh BB AT EEAR KR R | & 0f 123787 0% | 0.044 | 0000
BB EMREIRETECI%) 14%
HRREMNEERETC(SE) 28,064,161
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LiE=as

® X5 -:
PETk & T(100%): & F AL
R TiEAE By |AEEERM| EECe | {8RE | PIC |T*P/MO)| TBCIA
HE T(%) EE(%)
(V)(100%)
%R |HeZH 161303 = of  3679%0] 0% | 0013 | 0000
i o1 T 0ol 579645 0% | 0204 | 0000
- L3R T (0358 £ 85 it 14| @ 0 BLIO| 0% | 0008 | 000]
" (£ BERREL 41441 M3 4144] 3503080 [ 100% [ 0105 [ oaos] T
OAIERMR  [HilR 19470 | M2 ol 2136338 ] 0% | 0076 | 0000
Hitbrek e 5k - EEstt - e fi 0 59878 0% | 0.002 | 0.000
0I—REL  [BETH 16064 | of 376608 0% | 0013 | 0000
WEETE  [FERRL 100 M2 100 1559 100% | 0001 | 0001
03EET MEBIKE 173 M2 1,723 10338 | 100% | 0000 | 0000
WET KRR 13483 | M2 13483 389474 | 100% | 0014 | 0014
0548 LB - B 5079 | M2 o  540545] 0% | 0019 | 0000
ook [ 509 | M2 0 73512 0% | 0003 [ 0.000
T [ 170 M2 0l 18290] 0% | 0004 | 0000}, o0
OTRERDE  |Dikis 649 | M2 0 93451 0% | 0003 | 0000
08F9% HEg 30| A 0 3900 | 0% | 0000 | 0.000
iy 13801 | M2 of 686475 0% | 0.024 | 0.000
094508 RS 7770 | M2 7770] 2,143,559 | 100% | 0.076 | 0.076
s Fitih 3642 | M2 3620 8442 | 100% | 0031 | 0031
” 0B IR 1| m 221 752383 | 100% | 0027 | 0007
Hitprbh A SEA: - B REHE-. i 0 332394 0% | 0118 | 0.000
%R |HieZH 161,303 [ = of  367930] 0% | 0083 | 0000
e 4354 | A of 137921 0% | 0005 | 0000
#hpard 0| R of 270036 | 0% | 0010 | 0000
1.1.6MI% T2 |08FI%s i) 2| R 0 4810 | 0% | 0000 | 0.000
kS B # 0 19081] 0% | 007 | oo0] o
i i 133 # ol 1oo4| o% | 0004 | 0000
HAbrRhF R4 ~ MRS KR ~ AP, ¥ 0f 2707115 0% | 0.09 [ 0.000
R— 012@2‘6 Ef_ﬁz@ﬁ: 161303 [ = ol 367930] 0% | 0013 | 0000
e |(DoE LB 4| E 0 53,508 | 0% | 0.002 | 0000
HAMRLSRE ~ SRR b 0 931,383 0% | 0.033 | 0.000
0I—Ex  |HeZH 8| = 0 R 0% | 0000 | 0000
BT ([EERsLE “1| M 447 160913 | 100% | 0.006 | 0.006
3R RCHEAE 9] M 0 29405 0% | 0001 | 0.000
[ o |45 T KIEHE 3 =& 0 29405 0% | 0001 | 0.000
(;ﬁég lggégi 0548 SERUORIR 19| = 0 84 0% | 0000 1%
- OGRIERIEE AR n| 4« 0 700 | 0% | 0000 [ 0.000
. BERIEE 8| M 8 2,560 | 100% | 0.000
BETE 3 & 0 2789 0% | 0001 | 0000
iR TR TR AR KR - | & ol 1203787] o% | 004 | 0000
BB TR SR (EIR  TBCI(%) 28%
28,064,161
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® (5=
TP R T(30%):E 5 F o
AHEIEE TERE B | EEEEMEE | @0 | BBE | PIC |THPI0)|TBCISH:
(V)(30%) T(%) (%)
LR 105,100 0| 54078450 | 0% | 0128 | 0000
$H 3751 | 1 0l 8,797,000 0% | 0213 | 0000
e MR TRE (SR 14063 | 4 of  1631,30| 0% | 0004 | 0000
Bt 19868 | M3 5960 SLTASS0 | 30% | 0023 | 0.037
Dl - AR m 0 8717480 | 0% | 0021 | 0000] 369%
WIET 4335 | ol 0f 52020000 0% | 0012 | 0000
T i 15918 | i 0| 21489300 | 0% | 0051 | 0000
LT &ﬁjlilzrﬁw 4610 | i 0l 25355000 | 0% | 0060 8888
el ) b ) R
B 41078] n 0| 194196000 0% | 0.046
SBER i 0f 764000 0% | 0018 | 0000
IR 1125 | 3377 12381600 | 30% | 0009 | 0.009
ISR KR 3660 | i 1098 6093540 | 30% | 0014 | 0004
ﬁHté = b ) y [}
LSBT iR 4857 | ol 1457 23668800 | 30% | 00% | 0017
KRRASHRR - e KOR%E- | & 0| 38098150 0% | 009 | 0000
B Wikt 10,109 i 0f 385091 0% | 0009 | 0000
LSKIRETRE (Rt 1,127 | of 0f 2293600 0% | 0005 | 0000
CEREBEPOXYRRILE  BUKE | & 0f 2078606 0% | 0005 | 0000] 3.00%
i n| R 0 19,780 0% | 0000 | 0.000
e 00| 0f 2394380 | 0% | 0006 | 0000
LOMETRE  |EhE 16| 1 0f 3918480 | 0% | 0009 | 0000
BB 9| R 0l 1005000 0% | 0002 | 0000
HRERT ~ NPT~ KRR & 0| 26881050 0% | 0064 | 0000
Ehigim 1,064 | nof 0f 75751000 0% | 0018 | 0000
| 9BERBIET (e« HF 1981 | m 0|  42530| 0% | 0010 | 0000
Wi~ \FLE - AR i 0 1687700 0% | 0004 | 0000] 0%
SBIR |L1FieBylE | i 0 0% | 0000 | 0000
(R21EH) T i i 0 0% | 0000 | 0000] 0%
RSN EIRETBCI (%) %
BREEMNEERTC(EH) 421,392,216
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Vit

® (5=
TPk R T(50%):% & 7o
S TREE (BN |EESRMEE| BRO | BEE | MIC | TOMO | TBUGH
(V30%) T(%) (%)
LR 105100 0 4078450] 0% 0.1% 0.000
ik 361§ 0 879700 0% 0213 0.000
it IEERTE | 14063 & 0f 1830 0% 0.004 0.000
gt 19868 M3 0034|  SLTAS0|  50% 013 0.061
[ R m 0  8717480] (% 0021 0000 6%
BT 4335 | o 0 S20000] (% 001 0.000
THE 15918| 0 2409300 (% 0051 0.000
T Jal) 4610 | 0 25355000 (% 0.060 0.000
SMEL2 Bk nm| 0f 98525000 0% 0234 0.000
Ve ibin
SEEN m O 0018 0.000
&R 155700 | m SE8| DRLEN|  50% 0.09 0015
o (DA | 369590 | m 1830 W660| 0% 0.001 0.000
LSS T
i 41857000 m 20| 346400]  50% 0.008 0.004
TKERSERR - i KBS~ | & 0 161837%0] (% 0.276 0.000
i ikt 10,109.060 | mi 0 385 (% 0.009 0.000
LKA (Raw L1680 | 0f 229860 0% 0.005 0.000
CHEREPOXYHTELR  8KE | & 0f  20%606] 0% 0,005 0000 2%
B3 00| 0 196780 0% 0.000 0.000
g M00| 0 2304380 (% 0.006 0.000
LIRS 162000 f§ 0 3018480 (% 0.009 0.000
e 000| f 0 LOOS0| (% 0.002 0.000
A N i 0 2688050 (% 0.064 0.000
el LI | m 0f 7550000 (0% 0018 0.000
|9BERGPATE i 53 1B13%0| m 0f  405340] 0% 0010 0.000
WE - MLE AR | & 0 1680 0% 0.004 00| 0
spTeRags |- IF RRERE | f ) % | oo 000
IR | i 0 0% 0.000 00| 0
RN HEIRETBCI) 8%
REAVHESREIC(EE) 421,392,216.00
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ABBRRFHEEHEERR 22673

® (5=
AR R T(100%):& B F R
SR TRAE  |EU  |HAEEEMEE|  BRO) | BEE| PIC |THPMO)| TRCILH:
(V)(30%) T(%) (%)
R 105102 m 0f  S40%8450 | 0% | 0128 | 0000
il 3751 | g of 8797000 0% | 0213 | 0000
GE | LEERTRE  |Wes 14063 4 0 LI | 0% | o004 | 000
i 19868 M3 19868  SLTMA8S0 | 100% | 013 | 0123
D AR ot 0 8717480 | 0% | 001 | 000] 12%
RlET 4335 | o 0 S02000] 0% | 0012 | 0000
THE 15918 O 21489300 0% | 0051 | 0000
LT it 4610 | nf of 253550000 0% | 0060 | 0000
SNEL2 KK 0| 0 985295000 0% | 023 | 0.000
[z e
B il 0 THA000| 0% | 0018 | 0000
BT 115%] o 11,256 12,381,600 | 100% | 0029 | 0009
, . [BRESHAIER 3660 | i 3660 386,640 | 100% | 0001 | 0001
L PHRBLE i 1857 | of 4857 3436400 | 100% | 0008 | 0008
KRB F - KEE~ | & 0f 1618370 0% | 026 | 0000
5 Bk 10109 0 385090 | 0% | 0009 | 0000
LSRR TR |I52u 17| o 0 225600 1 0% | 0005 | 0000
EREEEPOXYRIRILR - BKE | & 0 2078606 | 0% | 0005 | 0000] 383%
B | # 0 196780 0% | 0000 | 0000
i 00| 0 2304380 1 0% | 0006 | 0000
LMETE  |BHE 162 | f# 0 3018480 | 0% | 0009 | 0000
BB M| 0 LOOS000 | 0% | 0002 | 0.000
i A AL of 26881050 0% | 0064 | 0000
SERTTtS LIt | 0 15750000 0% | 0018 | 0000
L9BMERHTE TR T BT 1% m 0 053401 0% | 0010 | 0.000
Wi~ \LE  FEARIEH fi 0 L6TI00 | 0% | o004 | 000| 0
BELR |15 REEE | i 0 0% | oo | oo
(A2 I# i & 0 0% | 0000 | 00000 0
BERANRERETECI%) 16%
REMBERRTC(EY) 121392216
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Vit

® XkG|w:
TP R T(30%):E 5 F o
FHEEE TEAHE By | Ef4RE 18R | PIIC [T*P/TO)| TBCIALL
MHE | T(%) (%)
V0% {EH&(P)
H&ZH 16,7200 M3 0| 63536000 0% | 0016 | 0000
Sl 349[ T 0 111,614,000 | 0% | 0277 | 0.000
. e |V EER 15169 0| 1875645| 0% | 0.005 | 0.000
w | LLHRIE e 19,150 M3 s78] 48155550 | 30% | 010 | ome|
R 5087 BT 0| 688505500 | 0% | 0.071 | 0.000
DhsE ~ ERER R i 0 10945070 | 0% | 0.027 | 0.000
IS | M 0  4324200] 0% | 0011 | 0.000
i) 48] M2 0f 591,360 0% | 0.001 | 0.000
HIFFEPOXY 5000 M2 0 2332500 0% | 0.006 | 0.000
HEERIR 6,191 | M2 0| 8142100 0% | 0.020 | 0000
fit+ 14827 M2 0 3490445| 0% | 0.009 | 0.000
KIER 36,146 | M2 0| 1689910 | 0% | 0.042 | 0000
LIASSETRE | BVZiEssme M| % 0 3440000] 0% | 0.009 | 0000] 3%
M EE AR AR 8043 | M2 0| 10616760 | 0% | 0026 | 0.000
HEFPHEH S 2808 | M2 869| 37,130,568 | 30% | 0.092 | 0.028
B\ EEREE A BN 3018 M2 965 989,000 30% | 0.002 | 0.001
WSS RIER LIS0| M2 3450 3,754,000 | 30% | 0.009 | 0.003
IME=TH 26286 | M2 7,886 7,886 | 30% | 0000 | 0.000
i SMEREGR ~ FKRR - SR 6 AME | & 0| 18852583 | 0% | 0.047 | 0.000
: Bk 38| 0 140290 0% | 0003 | 0.000
AP 6084 | FE 0| 1,022,099 0% | 0003 | 0000
§aM 84| f# 0|  510500| 0% | 0.001 | 0.000
o | FEERERTTE 7| # 0f 789,339 0% | 0002 | 0.000
LLOTTELE N i . 0f  219104] 0% | 0001 | 0.000
s& (LB 30571 #% 0 2,844,600 0% | 0.007 | 0.000
Bi7KRr 5| # 0 195000 0% | 0.000 | 0000 0%
SRS - SR - SR i 0| 820161 0% | 0.020 | 0000
BT 580] M 0f 4377600] 0% | 0011 | 0.000
BB 0| 4 0f  254000] 0% | 0001 | 0.000
LITAETRE (e M| 4 0f 2042001 0% | 0.001 | 0.000
g el 0| 4 0f 2540000 0% | 0.001 | 0.000
JMELOGO « ATEAMHE - ... i 0| 7930800 0% | 0.020 | 0000
FET i i i 0 0% | 0.000 | 0.000
2 | LLOP/NHE L | i i 0 0% | 0000 | 0.000
(F& | - - Ve
) i i 0| & 0% | 0000 | 0.000
R WM ER R TBCI(%) %
MRS RHEETC( A 400,564,213
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® XkG|w:
TPk R T(50%):% 5 7o

FHEIRE THAZ By |EEEE 1Bl P/TC |T*(P/TC)| TBCI
MHE | = T(%) Sk
sy | D (%)

LEZH 16720 | M3 0 6353600] 0% | 0016 | 0.000

i 3490 T 0| 111,614,000 | 0% | 0277 | 0.000

. e |V 15069 | ¥ 0l  1875,645| 0% | 0.005 | 0.000
| LEHRIE ey 19059 M3 | 9580 9580 | 50% | 0000 | oom] "

ARt 5987 | EEST 0] 68850500 0% | 0171 | 0.000

DhsdE - AR T it 0| 59,091,041 0% | 0.147 | 0.000

MBS W M 0l 43242000 0% | 0011 | 0.000

Bkt M3 M2 0 591,360 | 0% | 0001 | 0.000

HSFEPOXY 5000 | M2 0l 2332500 0% | 0006 | 0.000

Ry 6,191 M2 0 8142,100] 0% | 0.020 | 0000

ft+ 1487 | M2 0l  3490445| 0% | 0.009 | 0.000

KER 36,146 | M2 0| 16899910 0% | 0042 | 0.000
LIASEBTRE  |BZEmtE M| % 0| 3440,000] 0% | 0.009 | 0.000] 5%

AR 8043 | M2 0| 10616760 0% | 0026 | 0.000

SRS 2898 | M2 1,449 | 37,130,568 | 50% | 0.092 | 0.046

B\ RS LR 328 M2 1,609 | 989,000 | 50% | 0.002 | 0.001

WSS RAER LISO| M2 575 3,754,000 50% | 0.009 | 0.005

INEZTH 26,286 | M2 13,143 7,886 | 50% | 0.000 | 0.000

s INREEM ~ DraKanfl - smtuf - B6RE - EME | & 0| 18,852,583 0% | 0.047 | 0.000

Bk 38| 0l 140290 0% | 0003 | 0.000

A 084 | 0l 1,002,009 0% | 0003 | 0.000

izl 84| f# 0 510500 | 0% | 0001 | 0.000

o | FESERTTE 7| % 0 789,339 | 0% | 0002 | 0.000

LT LR N i 8| ¥ 0| 219104 | 0% | 0.001 | 0.000

lwise) 30571 | fE 0l  2,844,600] 0% | 0007 | 0.000
i 5| # 0 195000 | 0% | 0000 | 0.000] 0%

sn A R > SRR b 0 820,161 0% | 0020 | 0.000

BT 580 M 0| 4377,600] 0% | 0011 | 0.000

SBKEAS 0| 4 0l 254000 | 0% | 0001 | 0.000

LLTHATAE (ks V| 4 0l 204200 | 0% | 0001 | 0.000

g i 0| 4 0 254,000 | 0% | 0001 | 0.000

IMELOGO ~ KEERMIE - .. i 0l  7.930,800] 0% | 0020 | 0.000

FETH 1.1.9ﬁ&b%%ﬁﬁﬁ1§§m£ﬁ ﬁ jitt Oﬁf e
i e - ﬁf 0|4 0% | 0000 | 0.000] gg

i i 0| & 0% | 0000 | 0.000

B SRR S TBCI(%) 50,

BRI EEETICEE) 400,564,213
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TR R T(100%):& B F R

Vit

HETEE THAE B |EEER TEEB[E| PIIC [T*(P/TO)|TBCIAEE
MHE | & T(%) (%)
0% {EHS(P)

HeZH 16720 | M3 0 6353600 0% | 0.016 | 0.000

$5h 3490 T 0| 111,614,000] 0% | 0277 | 0.000

. v [ R 15169 | & 0 1875645| 0% | 0.005 | 0.000
| LIS LR EERRRT 19,15 | M3 19,150 | 48,155,550 | 100% | 0.120 | 0.120 12

ARt 5987 | ¥ 0] 68,850,500 | 0% | 0.171 | 0.000

iE R S i 0| 10945070 | 0% | 0.027 | 0.000

SN W M 0| 4324200 0% | 0.011 | 0.000

i) 48] M2 0|  591,360| 0% | 0.001 | 0.000

HETEPOXY 50| M2 0| 233250 0% | 0.006 | 0.000

YELRIR 6,191 M2 0| 8142100 0% | 0.020 | 0.000

it 14807 | M2 0| 3490445 | 0% | 0.009 | 0.000

KIER 36,146 | M2 0| 16899910 | 0% | 0.042 | 0.000
LIASSETRE  |BUSiEismis 4| % 0 3,440,000 | 0% | 0.009 | 0.000] 10%

M EARHAR 8043 M2 0| 10616760 | 0% | 0.026 | 0.000

PR 2808 | M2 2,898 | 37,130,568 | 100% | 0.092 | 0.092

B\ RS OB 3218 M2 3,018 989,000 | 100% | 0.002 | 0.002

BRESSERAENR LISO| M2 11O | 3,754,000 | 100% | 0.009 | 0.009

IMEZTH 26286 | M2 26,286 7886 | 100% | 0.000 | 0.000

i IMBREER ~ KRR S - Rl AME | & 0| 18852583 | 0% | 0.047 | 0.000

Bk P 38| fE 0| 1402920 | 0% | 0.003 | 0.000

AP 684 | fE 0| 1,002,099 | 0% | 0.003 | 0.000

§ar 84| # 0|  510500] 0% | 0.001 | 0.000

L | FEEREA A 7] 0| 789339 | 0% | 0.002 | 0.000

LR Gyl 8| 0f 219,104 | 0% | 0.001 | 0.000

G (mises] 30571 | & 0| 2844600 | 0% | 0.007 | 0.000
i ] 51 1% 0l 195000 0% | 0000 | 0.000| 0%

oA - BT - SRR b 0| 8220,161 | 0% | 0020 | 0.000

BB 580 M 0| 4377600 | 0% | 0.011 | 0.000

SRBKEASH 0| 4 0|  254000] 0% | 0.001 | 0.000

LLTEETRE ekt V| 4 0l 204200 0% | 0.001 | 0.000

TR 0| 4 0  254000] 0% | 0.001 | 0.000

IMELOGO ~ KBEAFHE - ... i 0| 7930800 0% | 0.020 | 0.000

EL - = i o ® | o% | 0000 | 0000
T | LISPREE g fi fi o & | 0% |00 | oo0] g

N i of & | 0% | oo | 0o

B SR TRC 20.4%

R SR AT C (] 402,564,213
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Vit

® (k5|7
TR T(30%)78 & 7oL
HMEIEE TERE BEELR BIRE | p/1C [TX(P/TC)| TBCIALE
MAEE | BRE(P) T(%) (%)
(V)(30%)
fets LIEERTRE Bt 3623 1087 11,941,220  30% 0130 | 0039
e 620 0 14,316700| 0% 0.155 | 0.000| 3.89%
i 19,119 0 15,677,580 0% 0.170 | 0.000
(g LIARETR  |[REEs 780 234 1,544,400 | 30% 0017 | 0.005
“TH 240 72 338,400 |  30% 0.004 | 0.001
B 3,079 0 3,965,752 0% 0.043 | 0.000
AT 310 0 319,300| 0% 0003 | 0.000
SERAT 75 0 1,716000| 0% 0.019 | 0.000
KR 6,650 0 671,650 0% 0.007 | 0.000
EPOXY 1,650 0 709,500 0% 0.008 | 0.000
FIEH 230 69 149,500  30% 0.002 | 0.000
pauin 2,295 974 4,008,450 |  30% 0.043 | 0.016
ik 10,592 3178 2,732,757 30% 0.030 | 0.009
KRk - B - 57 & |0 10,585,800 0% 0.115 | 0.000
LL6MBE LR s EYA I - (] 52,000 0% 0001 | 0000| 3.18%
YN 1 # o 10,560 | 0% 0.000 | 0.000
fmPes 2| # |0 705235 0% 0.008 | 0.000
juzs 2 & |0 839,453 0% 0.009 | 0.000
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