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Comprehensive Post-Evaluation System for
Utility Tunnel PPP Projects

DONG Na, ZHANG Meng

(School of Architecture and Environment, Sichuan University, Chengdu 610023, China)

Abstract; Through the literature review, in-situ survey and the model construction, a comprehensive post-e-
valuation system for the public-private partnership (PPP) project of the utility tunnel was established. The
system adopted the three-scale method to determine the index weights, and used the matter-element extension
method to build the model. The goal, process and benefit were evaluated comprehensively. The results show
that: by this evaluation system, a systematic and comprehensive analysis of the project can improve its imple-
mentation quality and management level after the project enters the operation period; facing the shortcomings
in the construction process, and correcting the problems during the operation, the potential crisis in burgeon is
eliminated as much as possible.
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Tab.3 Comprehensive post-evaluation index analysis of utility tunnel PPP project

— AR AR bR =€ 0 TRAR R AT
o BUR J5 i B (G1D fifp P A LR 0 S R R
R SRR (G12) W5 71 e 4
i RS A T (G13) Fie B R T LSRN 3 L BT A A A
H I H AR (G21) TR K v YA A
i %4 HAR(G22) S 5 0 90 T R U S
G e P B AR (G23) SEBR /T T
O HERMERGD e R 15 4 5
HE A A (G25) e H AR5 52 bR TR 22 1
B 48 (G26) Fe PR AR BE /4R B AN 5
T H P vim ¥4 TAE(P1D) PPP Tl H %43 #7 I« (PPP {8 /PSC {ED) 1155
W BLK A7 Be 1 AN (P12) AR TR H BT R WS /Y A S
B A B B (P2D) T H St & 1 B AL )
1 e 4 (P2) RELE A (P22) U R LR K3 E A B 4 BT
i )y ZE 4 i (P23) Ty F A e
o G P T T SC 1R g (P2 T I U T % S 1 97 i R
i B A FR(P31) il e T A B LR B S T
H U 4% B (P32) FHE U AU AR A IR T A1) 4 1 KT L XU A 3 R
i S 1 3 (P33) S 5 B 5 TRy 4 e
P i H AT (P3) Ji A FIL(P34) TR AR IR L
~ A 4 B (P35) AT BAS 5 52 A R BE AR PUAT 1 DL I A
A E I (P36) B A T ROAL AR 4 A R B 1 T 2R A1 O L 5L 2 A B )
1B E B W(P3T) 2B BART M GBI 2% BL R S 1
B3t 45 (PAD) M 3 58 AT BB S b o o 4 15
1 2 (PA) PEBEM K (P42) TE 7 PEAR R M B DU 2
y . . '
I H W 45 PRI AR R (B1D SR FH DA (B 28050 0 10 P i 25 3R
Z R (BD B TR es F(B12) ARV R /AN 4
i BEA G v ) 1 2 (B13) A R /R B
H 7 b MR 55 T RE (B21) 7 Ml 55 e R e B v b T s S IR 55 K
;E s (1) %ﬂmiﬂc(mz) *‘%Ja‘ﬁlﬁiﬁﬁifﬁﬁmw
B AC3E B (B23) A3 % A SR FE VR DL
~ S A I SR ks (B2 N AR T A I A RE S
s RS R (B31) 2 Tl R85 5 ) e 25 g %o 4 R
R 5 (B3) st 3o L A s .
] R 2L (B32) ZVE AR R AL SRR R B PR R ) A T R 2 PR SIARPE MY
3 SEER PPPIARTMIEEMNENT

IR F) A 57 1 S R T A = R R A E A R Y

e

KU 3L L AE RS T 9 o i P07 T 0 R 7 5

FEPE LI I 25 B R IR 5 5 - A A S T 3 B30 445 SR I 0t H 32 A 3 R R 1 3 A 1) 58 BRI O
3.1 =EHREEHmENE

R B S — B T R e R R R L 2 PR EL A S RE B A RN RR AR 0L R R s L B R 25 T
W5 R HERRPE. BER D s, S E PR HORAS Y by FE By 252 < R0 [A) S5 BT U
H1s b ANEER L BUESY 050 HAER R

WEFE 6 MIAELR G I M PPP GCA £ 8 &l £ K r &, 558 L XM A 28 A in
WA o T P 0 3 0 AT AL B L B M A5 R IR 4 R, R A e D e = i A — R I5 R TR
TRARARA R Z A T AR PR A s T A bR T B I = AR bR 2SR T PR AR AL s FE AR

http: // www. hdxb. hqu. edu. cn



498 A R e Al CA R B 2R O 2019 4E

F AL E Ry AR HE AR R P AU, PR FE AR AR B E A AR 5 S A RS,
SE1 iCHEE B E AL B 5 B R 4 F 4 L4 PPP YA BIEM B E

B. Rl Tab. 4 Index weight of post-evaluation of
n utility tunnel PPP project
T,:;a,__,g 1 =1,2,,m, . W — W =y o
B s N g M g :
L7 max v .
erﬂx — Tmin (rmin 1>+ 1, =1 G11 0. 0479
bi, = B Gl 0.1725 Glz  0.070 1
1/(771_;_ (fﬂ —1)+1>, T T G13  0.0545
G21  0.017 7
/71.1 bl.z bl./z
G 0.4141 G22  0.040 2
B — R G23  0.048 6
. . .- G2 0.2416
524 0.049 8
bn.l bn.Z °cc bn.n G25 O. 058 1
T2 AL EERC W G26  0.027 2
gl P11 0.0189
ci, = lg bi;s Pl  0.0413
P12 0.0224
i e ol
o ! P21 0.004 6
c— |t T G P22 0.004 0
. . . P2 0.027 7
: : : P23 0.010 4
Cusl Cuz **" Cun P24 0.008 5
YB3 IR RENILEER D, A P31 0.0093
L b 02007 P32 0.006 4
di, = ;2 Ccre — i) ' P33 0.007 4
kot P3 0.0709 P34  0.0130
din di, e ody, P35  0.0107
D— doy  dyn v dy, P36 0.012 4
: : : P37  0.0119
don dyo v d P41 0.009 1
. P4 0.0478 P42  0.014 4
HB4 RPHME—SUER B L HD
Y Lo P43 0.024 4
)i = "
" " oy Bl1  0.04138
711 b 7 Lo Bl 0.406 7 B12  0.057 4
’ / /
B — boa byy e by, B13 0.057 4
: : : B2l  0.050 4
% / e g/ B 0.3852 B22  0.01138
bun b b ° B2 0.3038 52 0 0278
T]S TR IERAE, R
) } B24  0.0319
t, = —2 o — L L) s B31  0.037 2
: , n = B3 0.2895
>0, B32  0.0743
k=1
f[ 1 ZI.Z Zl n
T i, 1 tz,z tZ n

T
3.2 Y ABmEEIRE

TEVPA 1A Z o R D D0 AT 3 0+ 1T T B 5 45 DR T L T LAY S 48 AR 55 4. W 00 T 40 8 T 9
BT S YO0 B B A A - T A AR 5 R R 0 A W o 9 KA TR SRR R B 4 4 P X ] O
L] BBUIEL 41 Joe B 20 (— oo, o) M ER G S PPP I H J5 P70 14 8 55 ST M b ol . 43k 5 s,
F 5 L PO RS ARUGE I 2 PSR bR T IR A (7. 5,10, 0], [T IR F 2 (5. 0.7. 5L 11

http: // www. hdxb. hqu. edu. cn



5 439 R, S5 T SRR S PP T A 4TS ST R R 499

REAETE R (2.5,5. 01, IV BUE T B A0, 2. 515 K 6 B2 A1k /NES S PR AV 5 a8 s 3R AR 4 SE PR U B
EAHWMTF 34 FEL TR,
TR Ly o R, 17T 84 o 4 Re L B

M C, (ao, sbo.1) M. C, {acysbey?
C, (ay,2 5b0.2) C, (a2 5b..57

R, = . . ’ Rc = . . .
Cn (a().n N Cn <a(',71 9[)(-,7, )

B2 B R k() H]
J — ol xi;) B

il

| 2, | ’
ki(x) = ( :
P\T; s Xij .
LO(IJ ’-rpj)*‘o(‘r],xi.j)’ X % Tijs
p<1‘]91',~1): 1‘1_; 1)+bz/ ‘_2 _a1.))7 i:1929"‘97’}’l, ]‘:1’2,...’719

1
2

BB 3 LEAEWE K, (P) M2 RIEE B

1 . .
olx; x,;) = ‘IJ *?(a,,,j—O—b,),J —(b,; —a,,;) . i = 1.2 m, j= 1,2, .0

. K,(P) — min K, (P) 243K, ()

_ _ j —mun R =l

K (P) = Z/“”‘ Xkilxds o K(P) = 1on K,(P) —min K,(P)’ I Z
DK (P).

i=1

K5 LEAEE PPP A G WO = 245 br S R o AT A e

Tab.5 3 grade Index classification and criteria of post-evaluation of utility tunnel PPP project

=25 A [ =% A [

Ei LN T % I % M % IV 4% Ei=E 7D 1% 1 % M %% V2%
G11  (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] | P33 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
Gl12  (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] | P34 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G13  (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] | P35 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G21  (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] | P36 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G22 [0,0.25] (0.25,0.50](0.50,0.75]€0.75,1.00]) P37 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G23  [0.8,0.9] (0.9,1.0] (1.0,1.1] (1.1,1.5]| P41 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G24  (0.9,1.0] (0.8,0.9] <(0.7,0.8] [0,0.7] || P42 <(7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
G25 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] P43 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]

G26 [0.8,0.9] (0.9,1.0] (1.0,1.1] (1.1,1.5]]| BI11 (0.08,0.15](0.05,0.08](0.02,0.05] [0,0.02]
P11 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] B12 (0.12,0.15]€0.08,0.12]¢0.04,0.08] [0,0.04]
P12  [0.01.,0.03]¢0.03,0.05](0.05,0.07]¢0.07,0.10] B13 (0.12,0.15](0.08,0.127¢0.04,0.08] [0,0.04]

P21  (7.5,10.0] (5.0,7.5] «(2.5,5.0] [0,2.5] | B21 «(7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
P22  (7.5,10.0] (5.0,7.5] <(2.5,5.0] [0,2.5] | B22 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
P23 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0.2.5] | B23 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
P24 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] B24 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5]
P31 (7.5.10.0] (5.0,7.5] <(2.5,5.0] [0.2.5] | B31 «(7.5.10.0] (5.0,7.5] (2.5,5.0] [0.2.5]
P32 (7.5,10.0] (5.0,7.5] (2.5,5.0] [0,2.5] B3z (7.5,10.0] (5.0,7.5] (2.5,5.0] [0.2.5]

4 TEXRY

SR T R DX RS A3 2 A IR BURF S AR 2 BEAR S 1E B PPP T H L X S 13 km 72
A A BT RO 3 AR 3 mL SEZY N 5 m A 55 RV L e IR TE B AR E L B ORKAE
S 2. O HAT OB X235 A ol E ok 12 8. AR 2 A AR B I P 55 AN TR B A A B 24
h B TR T 2015 Ep) e . e dE A E M IUH S0 27 aCl 2 a @B . IUH REEC.

http: // www. hdxb. hqu. edu. cn



R K R CH SRR RO

2019 4F

T H 4545 194773 K A SPV (Special purpose vehicle) %% 1] (9 1 5T A
PR 0T N BT 20 OS2 40 PRSP E AT RS RL T BRL HT H 2EA s E

'~

=
Al

LI BB HATAZS S

AR FEICHA 20 R4 KT
T H B SRS HEAT BRI PR A 0 ] SRR T A QIR BE A5 R L AR 6 TR,
F 6 LEAAEIE PPP I F R T4 0 R 45 BRI 5T 4

Tab. 6 Calculation result of utility tunnel PPP project post-evaluation index correlation
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G24 0.200 0 —0.200 0 —0.600 0 —0.666 7 1

G25 0.256 0 —0.116 3 —0.744 0 —0.872 0 1

G26 —0.3750 —0.166 7 0.500 0 —0.166 7 1

P11 0.248 0 —0.284 0 —0.642 0 —0.761 3 1

P12 0.500 0 0 —0.750 0 —0.833 3 1

P21 0.108 0 —0.108 0 —0.554 0 —0.702 7 1

P22 —0.146 9 0.208 0 —0.396 0 —0.597 3 I

P23 0.416 0 —0.416 0 —0.708 0 —0.805 3 1

P24 0.356 0 —0.644 0 —0.8220 —0.881 3 1

P33 0.452 0 —0.548 0 —0.774 0 —0.849 3 1

Ep P3i1 0. 4§2 0 —0.548 0 —0.774 0 —0.849 3 1
P35 0.452 0 —0.548 0 —0.774 0 —0.849 3 1

P36 0.452 0 —0.548 0 —0.774 0 —0.849 3 1

P37 —0.024 0 0.340 0 —0.3300 —0.553 3 I

P41 0.172 0 —0.172 0 —0.586 0 —0.724 0 1

P42 0.172 0 —0.172 0 —0.586 0 —0.724 0 1

P43 0.172 0 —0.172 0 —0.586 0 —0.724 0 1

B11 —0.250 0 0.333 3 —0.142 9 —0.400 0 il

B12 —0.416 7 —0.1250 0.250 0 —0.3000 I

B13 —0.400 0 —0.18138 0.500 0 —0.250 0 il

B21 0.344 0 —0.344 0 —0.672 0 —0.781 3 1

B22 —0.219 7 0.392 0 —0.304 0 —0.536 0 I

B23 —0.3311 0.020 0 —0.010 0 —0.340 0 Il

B24 —0.035 1 0.132 0 —0.066 0 —0.377 3 I

P31 0.064 0 —0.064 0 —0.5320 —0.688 0 1

P32 —0.316 7 0.136 0 —0.0680 —0.378 7 il

B31 0.256 0 —0.256 0 —0.628 0 —0.752 0 1

B32 —0.3311 0.020 0 —0.010 0 —0.340 0 il

HIZE 6 AT T H B AR S U 00 R 4F . 66. 700 ) — FARFRTE | 90,33, 300 M) —JABbRTE Il 2. %A
IS IV AR5 5 66. 700 19 ZRAGIRAE T .22, 200 1) ZRARBRAE 1T 9, 110 10 HE TN 945 55. 96 1 = Ze 4R b

75 1 2%.35. 30010 = ZRAB PR AE 11 2%, 8. 80 9 = AR ARTE I 1.
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