5 39 B4 6 W) VoL@ HRHL R 24k (H AR Vol. 39 No. 6
2020 4 12 H J. Xi’an Univ. of Arch. & Tech. (Social Science Edition) Dec. 2020
[Z2F5EE] DO 10. 15986/4. 1008 - 7192. 2020. 06. 008

PPP X T iB AT X G EZ IR R

~ b '?‘E“ X ~
BELEEFEE TER

(BB TR T RBE, IR & 266520)

EE A IR AT TR A AR S HEE , [ GV A I T U S B E A . S IR R 3R AN i 58 4 i T H AU
TR AT A IXUBE: 81 25 i) B AR BB M o6 2R KU A B At . BT il & A ar B R e ok i ik 88
PUASBY B, WU EE T PPP BT SC XU e B 25 #8448 5% R FH 4R Al DEMTEL - ISM 73 % PPP 5~ SC
JRURS: 52100 [R 3R #0472 1t 43 BT, B 9648 1 DEMATEL J7 28 . SCXURS: PR 3R ) 79 9 52 0 OC 2%, 138 3 15 5 P
53] ISM J5 32 Jr e 1 F SA R, 38 05 S 2045 3] SCXURS 52 i [81 28 (W S5 AR , 35 5 4%t DGRBS e IR 3% . 45
T, Rl R IRURS: BORT(55 FH XU, B T AR 15 | A R S 78 Ml A AN A 2 5 B BB, DG B 52 T R 38, OB X 2518 4
HUL, N SC KA FR LA AN S % .

SRR G A3 5 JXURS: ; DEMATEL — ISM; rfvuls i 5 5 i R R

FESES F282  XEFRIEEE:A  XEHHS:1008 - 7192(2020)06 - 0060 - 08

— 5 7

2019 4F 8 J, s &5 U F 85 7 A5 v [ AR R I
TSR, WL VL35 | Ll AR 45 20 il 2 it e, 1 k1B
H, AR, BE A T A R R, o ok FAR AR
b HFKBFEMEZE KT MO R 5F— R
YRS IR o ST 7R T AR 58 IR ST R HEK
FRGEANAE B HEBR 22 77 A2 R UL, 36 A T K
KK E . AR EE AL 5L B M R AR T HE K 7 3K
E LN RO K K E o 24T 45% A1 17%
AR ICTIT 4 S0 T i AR A AN 2 R ™ R G K TR I T
T TR X SE PR, o EBUR T 2013 4F 12 ) OE
LA 3 T MR T  TR DU 3 AT 422 00 36
TIPS 5 T8 200 30l T AR Ay 17 Xof % T 5 S B T 4R
25 KA BRAG S T s, A5 TR E )iz e
W5 Mg A AR SR T P ) 28 T, S o e 7
oy 5% B MR T K S2 00, PR A 1 SE sl i S A U
N AR SR HEANBE 1E T R 7K A T AR 4
Hh e BT R R, B 2020 4F, 5 20% R 3T
W 3 B 3T B 2R 1) 2030 AE A F] 80% Y
ST, PR 22 0 R AT T A IR T I R i
%5 E #3:2020-05-22

HREATEERE . BT E 24 660 43T, 035
TIT AR 2 S T R BB BT P 15 25 42T, A RIS
KA, AT R P T BB 5 = AR E 1.5 T
fee

SR A I T g DR ) T 4 ™ MK [ K I B
TSR b 5% i 0 A BR , DR, AR 2% A PPP A
2 il ¢ R 0 T 2 T B 2 T AT, PPP
#5 ( public-private partnership , {88 PPP) 12 38 BT
T 23 A Sy B AL B A 2 3 i 55 1 4 37 1) 5 R A
PRSI PPP A 5 i 4 b I R U R EOR |
T FEAH DG, P R T 2 0l 22 AR 20T I
w2 4 Ve, 78 24 T b D7 BUR HEAT B 2L Il B b
WA BT B P AFTE AR 2 I SE LA G i, ROk
TR T LA T A, PPPASE 2 8 B A g 4 Ik
WA EEREY . R PPP AR
J AR B TR AR By 5 52 e R TR W 2
PPP #5520 30 11 30T H A 35 1 Tl 5 2% XURS: 5
M H i 23 PPP I i B BUROR T BUR T #8
T H G R S 4 i, SR A T S
SR, R, PPP BT T 4 I T a8 1 ¢

EETWE: HEKARRESEG R E S 557 /MR T KR TR E Bl XS sh SR R 5T (71471094 )
YEE R HESCEE (1964 - ), 22, 75 B BT R A H T RR =B 3002, WIF 9T U5 1) S TR 00 H A48 Bl 224545 (1995 - ), 2o, 77 By B TR 2 B T AR 2
Bt BFgE A, W5 7 1) TR H 453, E-mail : 1974027024 @ qq. com



6 1]

HESCES 55 - PPP A T 208 il i XUBS: DY SR AR Bt 5 61

B RS B T AR 2 2 R 5, o 1T 12 5 o ) 70 48k
HEVER AT 2 R

i PPP AR T 408 30 11 290 H 6 4 XU [ 352 1]
MIE 56 2 0 BF 50 2 XU 5 B0 A0 JE i, 78 B98O
T, FR DT PPP 5% v 405 3 i XU T T A BF 5
W AP 5 TS bR LT 7, BE R I 43 3k T PPP 151
H XU 8 R4 HEAR 4 , 8 T et (B Y Tk SR A it
AT . [ N AN BT 5T 5 0 S [ 45
1, PPP 1 H XU i T )12 BT, 1 13 ] HHM 7
PRAF XTSRS it PPP 300 H XU AT TR
A 452 3T TOPSIS-UT J5 #5464 4543 4% Jig PPP 151 H
KBS HEAT TRFSE Y o W 53 Ah gt 2e et
TUHE LT B PR, W T Ak Ay R R e 4
Tl PPP I H 4 B e P . RE T
LAERFSEHEHLAG R R 10 =R ik 2, 2=
B 25 1 51 A 0 90 A 5 5 000 A e X9
SRR TH B PPP WL HEAT TR . it
FEIR AR SE M HE S T AR Ik T i i PPP B i
FIHLHI T S EIRTE IR T R T AR A %=
AN JE (3 AR T I SR AR AR R L
L b X T 4 3 T IR ST, S BLSE T 4R 3k T PPP
I R A 2 45 1 BF 5 Ak T RS, AR T
AT AR — 2 B P RN X 3 445 1, B M G A B
TEWFTE R R o 5 T 45 f T 4 42 ) DEMATEL-
ISM X 42 2 DN 2% J2 WK 30l 43 3 Hg 78 445 g A5 780 1) S
', DEMATEL-ISM J5 ¥ 75 [H 2% %5 4% % 43 J7 i
BA -, EHERRENHRHITIZRE
FAAb B, B B A5 A PR 3R A &R 40 v i b i Ao A
FHE DGR, B 2R L0 V7 I 1 28 )22 R 25 R B A
ASCE Yot i Kam SOk B2 L Rk ik AR S5 T
VR E T PPP RS T 4 30T 0 XU R 8 %
SR )53z FH 4 i DEMATEL-ISM J5 3 & 58 43 #7 4% K
I PR 2% 2 1] AR A G 2R, a3 TR 26 ) A 2 Tk
25, AR ATA G XU K %,y PPP X g 4
ST IR 5 B e S HR A N I 1 B 5 1 T

T PPP BT ¥ 4 3 X
iRty

LRI (SC) A% S8, 5 AR A A R DAk
TEE 9 F LRI, ] LU 28 ik o, TR i i £

K o3 HEF B, B A 30 T R 6% 5 R PR 8 A
FENZEILXT B R K F o i 4 3l T A Il T K B
PR AR SR EE By Bt BT it 55 O T R 2 AR AR A
FH o PPP AR B BURFR T T RIAAE T SR —
PR, 76 ) 25 52 U 40 % SRl 1, 48 1t A
Bt AR 55 . PPP fEW8 55 73 F FH BUR 1E 1 4 7
T A DG, A R0 IR BURE W B2 o il e 9% 4 A
PRE AR B 7% o )8, O A A N 5% U5 E 1, S8 B4l
Al AR BAR o {H PPP 3 BLAT $5 %5 MU
KR BEFRABK 25 F K2 XRE LGRS
F PPP 1 H 7 52 4 2 h e e A 2 KU 41
TR ) DG B XU PR 36, o 20 A XU PR 2% () A B
SN OGS0 H XRS5 B A SE A, OC Z 2 70 H fg
B IIEAT
WESEHI, W5 2550 T Ml PPP AR A, T M
b 1 o 20 3l T AR AR PPPASE T BRI 3 1 B
FITR) R ¥ 200 308 i 22 150 A T 309 0 R B 380 /5 oz
Y EEA B B 26 185 22 AN 2 0 A XU, %F XU PR 3R
BTN AT B2 B B XU 45 PR A A SR AR Al . H
AT I H B AN A T PPP 3 H A R
2 [ EIT 4 T R AR, AR S I 20 G 0G4
WA PPP 28 1 SR, DA 4 2 400 A 42 R XU >Fe TR
it 20 AU R R PR 6 A AHSC AU L KA T
VIRIGIE , Gt % R, e 2k il 16 4~ KU [
ST WS R R AR AR (K 1) .
*1 PPPEXTERHHRKER

e L SASES AR R
BI . ORI A 5838
B2 BURAE FH AU
B3 [ UK
B4.SC £l 25 A
BS AR B
B6 - 1 bR KUK
BT . 351 H M4 XU
BY : AT R
B9 JHA S
B10:Jifi T H AR B
BI1 :jifi T. % 4B B
B12 ;4 1 43 TR X
B13  RATHT 7 KUK
B4 HUR T AU
B1S it KA AL
B16 E s A 2

AL R BEAU:

A2 BB BEXU

A3 B BEXUB

A4 B E T B




62 - A

K

a2

L
¥

¥ MGEEREAD H39 &

—
—
—a)

P

DEMATEL( decision making trial and evaluation
laboratory , #h 5 52 1 43 Mr i) 1P ik S A X
TERRG MR P ERNENZE R, @l
TFEES R B AR e JBE | o O BRI L PR B2 O A S
SR, A2 T BT A A AU PR 3R Y AR R R e
PETTAA 5 SR KBS PR 3R o %07 12 RE M6 B e 4% 1> I
I8 DA 28 22 ] 1 52 0 i 2, ELAS B8 0 4% 4 XU [
RIE G o i e B B s, 5 A ISMRC A
ISM (interpretive structure modeling, fift T 4% #4 15 7l
) INELUE M B o L e e BT AR S
TR RGP R A B OCIHROC R AR E. G RS
AORE Xk 2R G SR B 52 00 388 3 S S R R I, R i
R TR, f S A 1 R 490 DR 3R A B T 1 38 B 2
UEHRETY  H B A RE 2 1 L3RR 5 MR I R 2
] B9 AH B R R ¢ A& o DEMATEL H1 ISM ¥ F 75 vk
FETE AL PR, SCRE AR B K 1, % DEMATEL #1
ISM AH ELFil 5, R A 2R 98 XU PR 2% 1) R 532 i)
JEE SCREAE 37 2R 48 XU [A] 3R 0938 B J2=2 R &5 fg A 7
HA 58 & i B DI RE . % i DEMATEL-ISM £
RURL AR N 1,

# B DEMATEL-ISM & 7

0.0
13
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
02
0.0
0.0
0.3
0.0
0.0

0.9
0.0
0.8
0.0
0.0
0.0
0.0
1.0
0.0
0.2
0.0
0.0
0.3
0.0
0.0
0.0

1=l
4.1
0.0
0.0
0.3
1.3
3.2
2.0
1.8
1.6
2.7
2.8
0.9
31
4.1
43

0.0
1.0
0.7
0.0
0.0
0.3
0.0
0.0
0.0
23
0.0
0.0
0.0
0.8
0.0
0.0

2.1
3.5
2.9
23
0.0
0.0
0.1
1.2
1.9
2.0
23
2.
3.3
1.0
0.5
0.5

1.2
3.6
2.2
2.9
0.5
0.0
2.0
0.1
0.1
0.5
0.0
0.8
0.2
1.5
1.2
1.5

0.0
2.3
2.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
3.8
29

Horp B i X1 RS2 IR R R ay, AR K

RPN ER i A IR MR R j, 1808 0 73, HR i)
1.2.3 4.5 735 3n 2 m AR H /N SRR S

0.1
1.5
3.3
4.2
4.0
12
0.0
0.0
0.5
0.8
0.5
2.8
39
2.8
23
1.5

IR, kAR R
!
BT mIER
v

DEMATEL#:

!
GBI
I
ISMJ7 i
i
B

TES BRI H
D RN B

1 DEMATEL-ISM 75i% B i

. MEEEXRER
Wk PPP I H B S 4ELL EAFSR &5 ik
“EHEAN PPP I H A8 B 28 /i Rl A+ &
TR 2R3 T ST 9T N 51 R TR B R4 T 4T 43 B X
KO0 ~5 3050, FIWr AR R Y EEAE, RS IHE
B2 iR,
x2

K% B1
B1 0
B2 0

6% 1% it
B2

RS 10 AL BTRRUR L AT o0, R IR EbR
HET- 475 X0 B4 Ak HRUS AT A5 00 46 B3O R A M
LU

0.0
0.5
3.7
4.5
3.9
3.5
0.1
4.0
0.0
4.0
2.2
33
4.2
3.5
0.9
1.1

0.0
0.0
3:1
4.1
0.5
2.8
0.1
0.0
0.0
0.0
0.0
2.3
0.1
0.9
0.0
0.0

2. RERHEFERE Z B KRR T
JEE R R M AR BRI 2, R
HER /A WE

1.8
0.2
2:3
4.0
2.7
1.9
0.0
14
0.8
2:1
0.0
0.8
2.1
22
0.0
0.0

0.0
0.3
4.0
3.9
3.5
0.1
0.0
1.3
1.8
21
1.8
0.0
2:3
1.5
0.1
0.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.3
27
0.5
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.0
0.1
0.1

2.6
3.5
0.1
0.2
0.2
0.0
2:1
0.5
0.0
0.0
0.0
0.1
0.5
0.1
0.0
3.1

0.3
3.7
2.8
1.0
21
0.3
3.1
2.7
2.0
0.3
0.2
0.1
4.0
2.3
4.0
0.0

Z—L

p (1)
maXZaij
=



6 1]

P SCHEE A - PPP A Vg 4 3 T XU R R 48 B 52

63

R BRI T, AaF

T=(Z+7"+7 4 +2') = Y72 >T =
k=1

Z(E-2)"
X E RHAER, (E-2) 7!

(2)
s (E - 7) mih

%E%O

SCHIT A R R 25 SR ) B MATLAB 25 {- 4%
HRPARMTHEA . B TREERE, 5 R%
B9 T FE R, IR .

~10.001

0.003
0.050
0.005
0.004
0.002
0.012
0.002
0.003

0.036
0.017
0.041
0.013
0.010
0.007
0.007
0.041
0.006
0.014
0.007
0.011
0.023
0.013
0.012
0.011

0.100
0.302
0.152
0.129
0.104
0.099
0.178
0.150
0.112
0.129
0.140
0.167
0.149
0.209
0.241
0.235

0.002
0.008
0.002
0.003
0.013
0.002
0.002

0.007
0.053
0.045
0.021
0.008
0.023
0.009
0.008
0.005
0.087
0.006
0.014
0.009
0.041
0.011
0.011

0.112
0.220
0.207
0.183
0.071
0.053
0.045
0.102
0.103
0.141
0.125
0.158
0.194
0.119
0.078
0.075

0.069
0.204
0.135
0.139
0.046
0.021
0.103
0.040
0.027
0.052
0.024
0.058
0.050
0.096
0.094
0.098

0.032
0.158
0.133
0.029
0.028
0.016
0.045
0.038
0.023
0.022
0.020
0.026
0.045
0.050
0.181
0.148

0.057
0.191
0.227
0.242
0.199
0.083
0.056
0.065
0.066
0.105
0.072
0.165
0.224
0.182
0.151
0.122

0.069
0.207
0.307
0.328
0.237
0.192
0.077
0.218
0.066
0.245
0.148
0.225
0.275
0.253
0.136
0.136

0.024
0.077
0.167
0.194
0.050
0.118
0.038
0.032
0.026
0.046
0.030
0.114
0.042
0.082
0.044
0.044

0.095
0.107
0.167
0.220
0.138
0.104
0.036
0.089
0.059
0.131
0.039
0.087
0.134
0.142
0.051
0.049

0.045
0.128
0.245
0.238
0.182
0.058
0.045
0.105
0.104
0.152
0.115
0.080
0.166
0.141
0.072
0.072

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.017
0.105
0.027
0.014
0.008
0.007
0.005
0.008
0.004
0.006
0.008
0.009
0.011
0.008
0.011
0.010

0.106
0.174
0.047
0.031
0.030
0.011
0.096
0.045
0.016
0.016
0.012
0.020
0.054
0.032
0.043
0.132

0.064
0.262
0.203
0.122
0.134
0.053
0.159
0.154
0.105
0.072
0.053
0.073
0.225
0.159
0.220
0.088

3. “ PR

R8T T LA 2o Hi A A
HIRWIE D BN C L MRS E N.
AURIFZE | XER 2 J P B R L

t;(i = 1,2, ,n) (4)

UL d o+ e RO RN I AR N, R
FHRZEI R N d - " EXHABN R
M AR

MR, BN @ XN - AR

£z B
LR

M)

JEo FEERRIME T, S 7 AT R, © Bt
L ¢ FoRPIBIH . 2UWE

A B R A DUE™ L, AR 3 BT 7R o

M, =d, +c¢
N, =d, -,

d;, = Ztij(i =1,2,-,n) (3)
j=1
3 HOEMEREERE

I5s AL ES RWMED PoEmEEC  PuOEM SR EE N HEE
Bl U W AN 52 3 0.837 7 0.1115 0.949 2 0.726 1 JEE 2
B2 B AU 2.2528 0.269 3 2.5221 1.9835 R
B3 : il AU 2.107 7 2.5953 4.702 9 -0.487 6 ZER N R
B4:SC B &R 2 1.906 4 0.357 5 2.2639 1.548 9 R EZ
BS R B A T 1.2455 1.985 4 3.230 9 -0.739 9 LR &R
B6 38R R 0.8557 1.256 4 2.112 1 —0.400 7 GE IR 2
B7 . 35t H ME—PE XU 0.901 2 0.995 0 1.896 1 -0.093 8 LERRH %
B8 i B AT iR 1.098 5 2.207 2 3.305 7 -1.108 8 7k WL 2
B9 AN % 0.723 7 3.118 6 3.8423 -2.394 8 ZERK %
B10 . Jits T3 AR 1.2210 1.129 0 2.349 9 0.092 0 EslSES
B11 . jifi T2 4 [ 8 0.808 4 1.647 8 2.456 2 -0.8395 LEHRLH &
B12 . %38 ek R 1.209 7 1.950 2 3.159 8 -0.740 5 2L &
B13 . R 7 R Far 1.601 6 0.000 0 1.601 6 1.601 6 FHFEZ
B14 ; R 5 TR B 1.540 8 0.259 1 1.800 0 1.2817 s S ES
B15 . Wi E k24 1.348 5 0.863 2 2.2117 0.4853 FHEZE
B16 B as A 1.234 6 2.148 1 3.382 6 -0.913 5 ZERAER

2 BT D DR A O BE 2 O AR
A% DR A I PRI B2, 2RISR 2% ) v JBE D i A

(5)
(6)

bR SRR EE S N A bR, 222 1 25 A DR B DL - 45
P, 1 5 B IXUB R 3R (181 2)



o RGEEREERRD H39 &

64 [ .
2.5
2F B2e
= Bl13e B4
IT Brlie o t®
B o5 Ble Bl5e
=) X N | 3 5
g 7
B _o.5p : BGS o Bl2eBS B3e
21k BlI® " eBl6
—1.5F
=9 F
=25t Boe
3L -
L]J,ng

B2 FERLZR

4. TRTE B ImEFE
LA S P L B ) AN TR) DR 3R 2 (] A 2 ) G
FORNSE M R, o et J2 AN g S Bt %o A B TR 3R
(RISEN o PRI MG 5 B 03 B e 22 496 PR 3% A A 52 i 5C
R, RV s R H, A~ UnF .
H=T+I=h, (7)
A, 1 B R R
5. BERIIARE
T S R RS ) 6 P O, AT — 2D T BR RT k E
K,K= ‘kij‘ﬁﬂ—F:
{l,hijBA(i,jzl,Z,---,n)

0,h, <A(i,j=1,2,n)

s Vg

(8)

i

2, A R B, BIE A /IR 52 B 50 1A 7 ) 2
A, BIME A AR E RN T & b B R 45/
MIREI DGR o A BB R, X 28 5 45 ) a7 b i 1]
B R AT K B X R A3 I, 28 5 T AN L i
A R, 33 A S B R A A R 2R =2 [ ) R L R
KFo ksl i B R B CHRAE, by =1 RBIW
AW EKE, K ZRIMEREE A =a+p =
0.157 8, Hrh o WLEASUMEIE T - FI9%.8 N T
MbRIEZE , R R T SR M K, TR

1 00000O0O0OO0O0OOO0OO0OOO0O
06011011011 0UO00O0O0O0T1]1
001 01 00111T1T1UW0U0O01
00011 0011T111U0°O0O0O0
0600001 0O0O1T1U0O0OT1 OO0O0O0
0600O0O0O1 O0O0O1O0O0OO0OO0OO0OTO0 O]
0601 00O0O01O0O0OO0O0O0OGO0OCO0OTO0OT1
K= 060000O0OO0OOI1ITT1O0OO0OO0OO0OOO0OTO
000O0O0OOOOTI>1 OO0OOOOO0OTO
0000O0OO0O0OO0O1T1TTUO0OO0UO0OGO0OTO0O0
0O0O0O0OO0OOOOOOTI O0O0OO0OO0OTO0
00101 0O01T1TU0OI1 O0O0O0TO0
00001 0O011O0O0OT1T1TO0TO071
001 000O0OI1T1TUO0OO0OO0OO0OTI O1
001 0001 0OOUOOOOTI11
001 00O0O0OO0OCODOOOO0OOO0T1

6. MEZNIE E RN AL EMATEE
HRARE AT IR R R K, mT 50 A XU PR~ g ]
k4E P(B,) S5HiH%E Q(B,) . Alik%E P(B,) KR
B, W LN HAZFA M RS, VAT IR AR B K g i
TR A 1 8950 L R A B BT R4 Q(B,) J2
AT IRFE K s @ SRR 1 AT X Y PR R A
BAEATDLREIAH R B, aiERES. AKX
W,
P(B,) ={B,eBlk,=1} (9)
Q(B,) ={B,eBlk, =1} (10)
C={B,eB/PNQ =P} (11)
K, € HEEFRES B C HEET n ANGUIIRRE.
FERTIRHERE K, e BRG] L 3R R 44 C
TR R 26 N AT S, — B A XA 2B IR BE B
58] C & ZRINZE, 5 I IRIB, o] 3556 BE b BT A
PR 2 2 g R B o
7. RRREMRRIE
#5226 Pyx(9) (Z(10) A (11) , FH|fr
AR PR R B Bk, AR Rl B R R B0, TSk 4,
IR R IE ZREE (B 3) o B3 Ty
SRR I 2 A R A T A2 2 2R 4 b i A& XU R
&R ZE RS2 e R A 1§k -7 2R,
F4 PPPERT SC R HMEZERS B

J=3¢ L1 12 L3 14 L5 L6 L7
HE 191116 68.10 512 34,13 7.14 15 2
ul s [ ][] [T ]
L2 [10 } E(S —||Hs ]
. [ F— LT 1{ |

[5] 1 ——
L4 [ 4 = |
L5 | 7 IL ~| 14 II
- G
L7 1 2 |

3 PPP RS SC KUK #500 E 238 M B R G A4 By
=~ R0
1z FH4E B DEMATEL-ISM J53: %t PPP #5158 g

AR KSR PR L W52 o0 i, 16 ez ] DEMA-
TEL 77 %80 7 T8 200 30 JXURG 52 0 [R] 3 P 7 22 i) ) L



6 1]

HESCES 55 - PPP A T 208 il i XUBS: DY SR AR Bt 5 65

PSR R AR5 E— D H IR 285 5 W A B, 740
R B B R I A B o A ) R 5 e o 5 B
BCEBIE 135 ISM J7 ik w2 nl R A R ; i Jm &
1B, 73 2 PPP AL 96 2 i IXURS: 52 ) [H3R )
6 AT, DEMATEL J5 3% 353 A9 o0 52wl LA
S5 R JRRS: PR 28 (8 A X i A B 408 5 H 098 i R R T
DA 2% DR 2R 22 18] A PR R O &R 5 ISML 7 124 HH 9 &85
RS IRY D) R L O O 5 1 4% TR 3R ) AH B O BBk
KHo

L “E” SRS

i PPP LT SCOXURRE PR 3R B4 52 i JBE | 9k
M L JERE AT (R D) AR LT AR
I8 DA 2R i W IE(ELRY BRI E (D - € = N) ARl
JEIR PR ZR o 35 I Ji DAL DRT 38 g JH At PR 2K A9 2 iy LG G
P T B B B9 52 0 O3, (4 B BOR LA
A5E B2 BURME AU \B4SC Lk 22560 A i \B10
FORBRERE BI3 AN AT 5T g XU B4 BUR R WO |
BIS Wi KA, 28Ik UL, X T BUR L HEA 5E
R, i ESRE , BR3P, A
PR R (AN FAR BB A8 R R | 7E 2 S 1R 55 )
B, K RE RS B HE 5w HAl A 3K 5 S7 vk Jg— 1)
T SRR , 5 T 40 3ol T A e = V5 TR BUOR AR B
A BEASBEA B XU 1 AN B P 2 v, A
FITFW TSN, I, 56 35 1 35 AL R A7 B T 1 47
ST B AR AR o X T RARR PR, R A
FROEEIRGE R, A Z HAB N R E 40, i ad 2k
SIS E SRR & 228 S W INTIRES: Y D E
B RGN RFEE

HAx 9 A R HA FUE R (D - C =
N)  BEFR AN R, L6 B3 Rl BT XU \BS ALK %
THAZH B6 FbR AR \B7 UM B MO (B8 T IUJ
& B9 MUASHISZ (BIL Jifi T %2 4x [ 8 B12 A8 1 Bl i
WU B16 BNV f A A2 , DI I 6 DA 280 A P 3R
(IR /N T A PR X A B (9 52, A B i AK
ik, B8 T B )2 G R A b )=, 2
DU IR 2R R GE R HAR o

FUGE (D + € = M) 3878 KU PR R AR A 23
RGP R EE LA, 16 4> KUK P 3R Y 58 1 A
JE MR EN/ MU B3 Rl 75 XU > BO A HE 52 >
B16 Elk s A 2 > B8 TWIHEIR > BS HLI it
ARG > B12 A o i N HE > B2 BUR (S AR >
B11Jjifi T-%2 4= f /& > B10 Jifi T8 AR B f > B4 SC

LA A B AL > B15 iR AE 1L > B6 FH bR KU
> B7 i B M — 1 KU% > B14 BUR KX & > B13
ANTTHU SRS > Bl B R AN SE 35 o 38 1 KU A
vt R 0T 0 AE R AR B I AR
AR il T AR Bl B A XU 2R 40 T i S B R e
Xt T PPP AR X V4 3 T 0 H KU R A K, A
BLRAETR T R 32 A7 0 2, A ARG RV 2 A 1
MR, B A5 % HE DL X B KR R &, g A R 2
AT, B2 BORF A B XU B8 T ZE 5% B B A
SCVB16 E RS N A S VA IR T XU DG B R R
[l B 45 5 BRI BN 52 38 R TP KU |3 4 i
FIAR 4 G B GEAR | RAS R KU & A ) T
FRSZPRAE O, H T DL, 78 A 9 O 4 RN i A ) B
RSy % 1) 555 U 4 3k i A XU ) B B R A
2

2. B EREREI S

PPP 555X T T 4 3uk i JXURG: B2 0 D) 22 1140336 B 2 YK
GEARETY  JE 52 T 5 e T IRV R 2R =2 ] 4 A
RO S 2R N2 IR 254, 12 ISM @A I3, &
Wik Z MR R R 53 2 PR D &R AE A K
165 PRI 2R AE 0T I, 22 BH A2 IXURS: PR 28 52 Wi L Al XURS: PR 2R
R B R Tl LA DG DR 22 5 i A R B, e S 3 A
SRR KBS A TR e 1, 1 % R I 2 KU PR R
PeAB I ET Sk Z KBS 2 5 3% 2 g m E C
BERARL A R ZE AT I, 2 A2 DR [R] 26 5% o 1 il XL
6% PR 2R AR 8 /0N A LAl XU PR 28 5 Wi 1) 2
A LA I S XU PR 26 119 & A 2R R [R) 42 150 B U 4
PR A SRR . AT TR L1 A1 L2 J2A9 B6 47
FROAES: (BT i T4 4= B B10 i T-H ARk . B16
B EE A (B8 HE R AE TR B WA R
Wy PPP 505X T 2 3ok i XU 9 BB s i )2, o
F G0 A4S B A e 4 H bR, Mo 0 L T L3 A
LA JZ9 1 B3 @il %8 AU (B4SC &l £ 50 A /& |\ BS
FRRIBETTAE B B12 4% 38 M R e . B13 A nlHt )
AU, 326 28 XU 65 PR 2R 1) 52 W) 8 R 0% 55 i) 25 4 4 T
B A 5 A 07 B, A2 At DR 28 R i K B B i)
IEAPS I i S U 9 = @ W A S B S| 2l o = B O
YERT, iz & 4 4b F IR ZE LS (L6 Al L7 J2 90 1H)
B14 B8 WA \B15 17 7% SR 781k . B2 BUR (S
FEVRURS: 25 BURT PR 28 2 AN 57 1 L Ath JXUS: PR 26 52 i) EL
B Gy ) At XS PR 2R A JE Rl T, e ¢ 38 1
L1 .12 L3 JZ 29 K2R X PPP 85 = T A% 4% Ik i KU



66 PO @ HOR B R E S RGESRREERD $39%5
ﬁfﬁ%‘ﬁ%%ﬂﬁﬂo . - 5 %= ¥ W
FIEE RIS | IBRT A5 AU | T 0 A 5% | AR
W IR R T K I E A TP fE G (1] JIANG Y,ZEVENBERGEN C, MA Y. Urban pluvial flood-
T B B4 B, RS & TR RGN, ing and stormwatermanagement: a contemporary review of
SF I H 3 i T o B Fis S e i o Be e 4 T A China’s challenges and “sponge cities” strategy[ J |. Envi-
F 28 T T ronmental Science and Policy, 201880132 — 143.
[2] CHAN F K S, GRIFFITHS J A, HIGGITT D, et al.
g B 5HEE “Sponge city” in China-a breakthrough of planning and
flood risk management in the urbancontext[ J]. Land Use
1. &g Policy, 2018 ,76:772 —778.
ARSI A AT S B A AR RS [3] CHEN Y F,ZHU D M,ZHOU L Y. A game theory analy-
(1) DA 25 s r st i i B i 2k A B W £, i 8 sis of promoting the spongy city construction at the build-
TUE BB Y G2 I G B S AR ing and community scale[ J]. Habitat International ,2019 ;
(1) 16 A~ g KU R 8RR R . (2) 1 DEMA- 91 - 100.
TEL BB T4 K B 2 1L G T 16 4 4] XIAJ, ZHANG Y Y. XIONG L H, et al. Opportunities
TR\ PR 2246 b7 (b T B 5 o T KU TR 22 7 and challeng.es of t.he Sp'onge city .construct.ion related t.O
T o o B T (0 Ok T urban water issues in China[ J]. Science China Earth Sci-
ences, 2017, 60(4) ; 652 —658.
A FAE AN TIPERSRING  G) 5y g e, oy st i i 2 900
i 1ot DEMATEL SRS 52 Wi B2 A5 i BE 119 T3 3% [EB/OL]. [2015 = 10 — 16 ]. http://www. gov. cn/
B, b 7 AR I 2O U R 3R S K, BE shengce/content/2015 - 10/16/content_10228. htm.
HH 3o s e EL A U PR 25 AT 9 M A T R R 5 R A (6] Sk, Z2@de. g an R i dt i 00 H e XU B B
2, oA AR R 3R S o BORT A XU FELI]. Tl AR ,2019(6) :38 - 42.
P2 S o B R ., (4) @t (7] FIERE KA BT B AT PPP AR A AL 1
Py (1SM) 2, 4 PPP IR TG4 IR T 4 R PULICHSRLL]. TGRS, 2015(9) 282 95,
P AR BRI QAP T AR, T T4 [ BT KR, AR SO AR VECROT, PR A
UK 22 7R B 1 PPPILM ALt RS AL 2005
2 @ (9] Z=PH, JREHMG. i 45 T 2 i b () PPP LIRS [ 1],
HEA L% ,2018(34) ;116 —120.
WRGELESTBT S, ATILBORAEI R o) o, k. 36 1M 6 304201 PP
(AR HT, B R 2 2 B2 PPP IO H 1% 5 #E £ HXK AR D). BE4728 5 ,2018,39(3) 139 —43.
o, IR gs T RIS L. (1) MEga i Bk e (1] A4S, EHg, sMER, 45 3T TOPSIS - UT ({3 i
A IS TR 51 A, A ) ] 300 B Be XU PRI 3R kA= R L5 4 EE PPP 3T MRS 4340 (1], K TR A B
238 R B 0 DG R 2 AN [R) ) e 2 AR L 7 v &4 “#4l¢,2019,36(2) :186 —194.
RS A A LSRR, B R g g [12) SRR R AR AR IR PP S RO PG B

Ji 393 B XU 7 B ) A, B X 1 o AN [ 1
Repiusnt. (2)®E B b s 4w ek Em R,
SEHE M B IREC B ALH] o @ LL BB el
SR AR IXURSE A 2R AR 52 W) 3 8 15K, 0 8 98 200 3 T BB
RERAERAAAYITE, (3) REtha R
SERE N TR K HEROAR AT R W B il BE . (4) HEVE
EHLED, B0 ORI AR R T AT RS R o YA IR T
BORIFFEEE I8 , T B AU A U A T AR

FEMLI]. W4 A 1,2019,7(15) 101 - 108.
R Ay I, S5 A ST PPP I H SR
AWML S5 T]. B TR ,2019,37(7) <1 - 7.
W, ZEEE , LA, SRR TR IR =S5 R Y 1 2 3
i PPP AL T]. W2 A 1),2019(23) 1139 - 144.
TEIRNE, RN, B 2. 5T BP i1 28 o 4 R 70 1) Vi 4
T RS B PR A AT ()] AR A4, 2019,
35(11) ;221 —229.

(T4% 73 1)



6 1] TR - R P BOR TABEZS Ok 2 1) BIM-L Bl A i S s AT 5 73

A Research to Build and Operate the BIM-L. Database for Supply-side Reform
of Skilled Workers in Construction Industry

WANG La-yin
(School of Management, Xi’ an Univ. of Arch. & Tech. ,Xi’ an 710055, China)

Abstract ; Under the new normal , the quantity and quality of the skilled workers in the construction industry is on a
downward trend. On the other hand, the demands for the construction industrialization especially of prefabricated
building forms have brought new changes in the skill types of labor. In the regard of the supply-side reform of
skilled workers in construction industry, it is important for the local government to guide the effective development
of skilled workers system and embed the model development of skilled workers into construction enterprises. And
the promotion and application of BIM provides a feasible way for this. Based on the data acquisition and the Case
Retrieval Method, the paper builds a BIM-L sample database and the configuration model of skilled workers to dis-
cuss how to draw development paths for both the shortage and the demonstration of skilled workers by means of data
collection and Case Retrieval Method in order to obtain useful guidance for the vocational training informatization in
construction industry.

Key words : skilled workers; BIM-L database; case retrieval method; shortage development; model development
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A Study on the Risk Factors Index of Sponge City under PPP Model

HONG Wen-xia, LI Bei-bei, WANG Zhi-yuan
(School of Management Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract ; With the propulsion of the sponge city pilot plan, the state attaches great importance to the construction
of sponge city. Given that a single risk factor cannot completely determine the success or the failure of the project,
the accurate analysis of the interaction between various risk factors is the foundation of risk management. Based on
the four stages of decision-making, design, construction and operation in the whole life cycle of a sponge city, the
paper identifies and constructs the index system of SC risk influencing factors under PPP model. It also makes a
quantitative analysis of SC risk influencing factors under PPP model by using the integration of DEMTEI and the
ISM Method. Firstly, DEMATEL is employed to identify the relationship between SC risk factors and then the rea-
sonable threshold is established to obtain the reachability matrix that the ISM method requires. After calculation a
structure model of SC risk influencing factors is set up to find out the key risk influencing factors finally. The results
show that the key factors lie in the delay of construction progress, the cost overrun, the technical defects and the in-
sufficient profit at operation stage. Accordingly suggestions are put forward to provide valuable reference for SC risk
management.
Key words :sponge city; risk; DEMATEL/ISM; centrality ; influencing factors
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