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Evaluation on underground road transportation engineering design
project based on data envelopment analysis
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Abstract: In order to evaluate the performance of underground road transportation engineering
design projects, an evaluation hierarchy of underground road transportation engineering design
project was established based on oriented security, technology, economy, efficiency of operation
and environment. Data envelopment analysis (DEA) method was introduced to analyze the

adaptation of underground road transportation engineering design evaluation. According to

Wi HHE:2016-12-19

ESWMA -+ 1 ERBHL S E IR E (2014BAGO5B04)

PEZ B XU 25 (1963-) .4 1) g @ NN P 8 17 R B0 11T 9% B A BR 2 WD S0 % i T, K& K2 T L WF o A
E-mail ; liulifen119@163. com,



%3

homonymous provision of DEA to input and output indexes, number of conflict point,
construction costs and traffic delay were chosen as input indexes, and design traffic capacity and
illuminance were chosen as output indexes, which took full account of the relevance between
indexes and evaluation objects, and easy to be quantified. Finally, by taking the New World
Underground Tunnel Project in Xi’an as an example, the DEA method was verified by the
selected indexes, using BCC (propose by Banker, Charnes and Cooper) model, a special DEA
method with variable returns to scale, was used to get the overall efficiency of the 10
underground road transportation engineering design projects, and then the technical efficiency and
scale efficiency of those 10 design projects were analyzed and the cause of DEA invalid in each
project was also revealed, so that the improvement direction and advice of some projects could be
pointed out. The results show that compared with CCR (proposed by Charnes, Cooper and
Rhodes) model whose returns to scale is constant, BCC model has a stronger adaptation to
evaluate underground road transportation engineering design projects, and get the overall
efficiency of different underground road transportation engineering design projects. When the
overall efficiency of multiple design projects is 1, the method can not only obtain the relative
merits of those projects, but also calculate input redundancy rate and output deficiency rate of
each DEA invalid project to point out the improvement direction and step size, avoiding deficiency

or surplus of input and output factors as well as wasting of resources. 3 tabs, 2 figs, 16 refs.
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Tab.1 Evaluation indices of underground road transportation system

WHIE] R4
e e | dom R Rk B M R
eV . o
T B A A 2 A
S I A 7 G M e R % 4 JE 7
SR RbmATae s | e R RS
g
TS A K TR WA R S T T
N AR 55 900
ARG R

BT | TERSE R W R G HEBL R
. A3 3B 1T HE TR o .
A P RGN 8 ik

T I 6T 2 R - B Je T 3 B R

US| 0
o HIR




% 34 KT TR RS M ke T 94 Rl T A2 7 Z R0 109

2.3 EMERNEL

(D) 523 o 2% 1580 Ny

Mo TE B R S SRS AT A7 AR R E T R
S BIAFAE S FLRUE AR 98 1 52 3% 11 ob 2% i3 50 28 50K
i E » B

_a’a—1Da—2)
6

N;

A ca g HISCIE B 1 2580

() TR B

M T B A g P — B it T VA AT B
% D B A L M T G B Y e ik VHR TR N O R IR E T
S S N =E O e el 3 G = DSk
B M

(2

M: 221(,‘1 (3)
I

APz HLRBE o WAL T AR LRI
Fr I HE

()AL PR D

H R B ARV NR G EAT AR R AT AR
KARZE AT o 38 30 1R 100 A b T 3 9% 17 B, T 58 30 B 1%
LU b TR T P&/ o BT 58 W IS R AR — A BB L
AT S S Bl A2 308 077 FLER A R AT AR A0L L A S P B
IINTR T 11 S 359 0 5 B (R4 Ry i

(DO EIHEATRE S Gy

BT EATRE ) — MR B R R

(5 L,

55 b T JE B AH EL L b TE A T R B
PRI R 2R BB RN BR 0 R % M 2ok, X
B R B R 2 T — O BT T B E

3 #REE

3.1 HREEE

DEA J7 i 8 FI¥ R BTN B Z A £
B 1 PP ) BB [R] P A XA R (B DEA B RO .
WA n MRFHIC DMU, G=1,2,+,n), BIASCH
FEVEM I 22 BRI ITH m NSRRI s D
bR, Hrp X0\Y, 2005 5 PSR ST i AR
PREFNE AR AREL s X0\ Yo 43501 R 1% P R BT I 0T
Mriabr e A R E A A S TR T —
HLNERL R 3 72 58 DEA B8 (d PR CCR 1Y (i
Charnes.Cooper #ll Rhodes & 1)) Kt 1

min[0—e(e,S™ +e!ST) =V,

s. t.

DINX; S = 0X,
i=1

’ €Y)
DINY, =S =Y,
2,=0,S =0,S" =0

S (ST A3 hy s st A% v R Ay A2 A e S AR BT
FERTETC 55 /AN (KT 0 i /N T AF o] 1E B0 $50
Vi Rl7 A 3E B 3 oK 48 TC 55 /)N 5 19 48 1 R A AR
e, =[1.1,-,1]"€ER" fe,=[1.,1,,1]"ER
Gy R m s QEFRAL ] BE LR (R 435I m s 2 ) i
2000 HEFARE.

MR 1 R B RL 45 4 PF- P 3R ¢ DMU, (=
1,2, ko o) HRLME R E X s

ESC L AR DO W R EW R 0= 1, N FR
DMU, J5§ DEA 4 % (Bl DEA TR0 .

EX 2. HX WP ELBIHE 0=1.HF S =
0,S" =0 7 . WFx DMU, Jy DEA 54

B S 30 #7204 1 S AR R << 1. ) AR
DMU, 3k DEA %L,

XFFAE DEA A & e sk B oc, A 3 F oy U]
LK HC Bt A A RO SR B0 AR 7 R AR L i 4%
A PRFF B 3G 7 M5 /N £ A 1Y [ 1), 4
K=o

RBCIA 7 PO I RSB OT , A L T
B LI AT X, I Y, JE 7 Sk
Bt A~G MO B 1 iR, 78 CCR B AY
HEREIE A O 5 5 B S Z A A VR T A 1
LTI AT T R T

Y

o X

Bl 1 Jesf s e i o A A AR 72 R T R
Fig. 1 Distribution of DMUs and their projections on

production frontier
ME T ATRVE . A RS IT B A7 T4 77 1
T TD b 7 H A i A 2R SR BRL O 34 5 9 AR 5 I T
BRI Bk B0 ALC.D.E.F.G ¥} DEA
AR, KT AR DEA 30745 DEA A%, il K E
1 A Sk B R 75 10 6 JE DEA A &L P 5 5 o0 7 il



110 ¥ERXFFROGAAFR

2017 4

Wi B3 . ALC.DF.G ¥ 0N T 345 7
HORAS I E 451 T 3 P2 Oy =0 GBIV 7=
AR s QRFFFEAAS B8 57 5 5 R B 98N R
FHE R = D

CCR SR i A= 7 i 7 g T 18 e R0 45 B
A NFE bR LASE L3 I A R R AR A I DLAE L
BN . SR T R G S RGN S AR
s 38 T Ay L RS B 0BG AN 2 W25 CRIEREA L
51 1 155 o R A Y BE I O EAIE 2 OE B OGRS
A H AU 45 T 28 B9 BCC #E B, BCC 1Y 7

CCR U AR L 80 T HSE I D)3, = 1.

B IE G RE TS T 4T 38 3% BT BOA R AP A
X — PR APEA  O15 PF H 25 2R E 5 S 4% i A i
SAE RN e Wl PP B P -8 S 2 NI B 11
W BEAEEZR L DU AE T8 B 5800 7 5 BT I 3R A
KA.
3.2 BWNEHRIEE

DEA J5 V& AE JE A7 P Bk %) Sy A4 s 48 b 2
SREA TR 1 P BI— > 28 0 14 i A2 /N 8 - T
GHIFE NS SOD O o N [ B S N TN
A BB A R S A Y B S R R
/N B T BT I AT RE ) L IR RO . Y LA
R SORF 5 AR R B BT B S A TR AR D
M B A b TR B2 8 A7 BE 7 A0 BEEE A5 D B
1 B

4 LB

4.1 LBINLE

VG <22 T 1 800 DX 0 ) b 0 R i b o G TR
BB AR R 10 A bk i) R 23 () K 45 4
Yl s 38 S K I ZE 3 000~4 000 m Z [A], £ %
WEERITE 2 /CockE . ATIER T 10 MFIETr &,
MIE AR JRES Lo BFIE . HEE  HEE K
TE R J7 K WU o AR 32 2 Bk T8 8 R AN () S AT 43 O TR
PRI 2 Fp, se A G 3L 10 My %e. Hp HFE
M H FIE A RIS E 2 iR, & 5 RSB
BRI 2 PR,
4.2 BHEHEMLERDH

HF DEA J5 ¥ 9 BCC K 5 F) 1 % Max-
DEAS. 0 #4715, 1 46 5 A B0 1570 8 8 0 2%
BB FEFE R R T L B B pR B R AR )7 R ) 28
RIBERE 77 R 1) 7 BB 25 e 45 W] AR TEAN 45 2R

Wr T 3 pR.,

[ 2 K[ B A RIS
Fig. 2 Different road layout patterns
F 2 gl ARG T RIE RBIET A RIEMIER

Tab.2 Transportation design scheme evaluation indices of

Business in the New World Underground Tunnel
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Tab.3 Evaluation result of transportation design scheme of

Business in the New World Underground Tunnel
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