& 2 T A2 & i

Vol. 13, Supplement Journal of Industrail Engineering/Engineering Management

Dec. 1999

— tA
FEBEMmEHMNETEY
e E U EDL O]
ITRHE H#ES
B E AXHYAATABRSYEHAB SR ESRESRME, 2L T84
G EGOEY, EEVRRRATTARSE WAL N EH B ML SR B IR, ARREX S

BETALSEMATRIAZ LR S, RET A EBAEVIBAXE R, AHEEEY
HE G E L BT T oM e T AR EEPGRER T TR Pt —F T4,

XA
hE S ES . F224. 31

A E gk & (Hazardous Materials, LA T {71 #R
HAZMAT) Z#i% AR R EEFAESF I C 5]
EEFR S H 38X, 50 R HAZMAT 8 g B8
EHL IR ALK T 75 HAZMAT BH K
FERURSE FE S W 0 A B AR Y L AR T, B T SR UK
O L B LR B, 7E TR R T DL 2 B 4
. HAZMAT E#HEH T ENRR XM —EY
FETFEWMTREMEEMEH, LI X HAZMAT 48
WL AN, BRI A T X
HAZMAT B E B AW F 0 £+
Wiﬁﬁ—‘ﬁ[ﬂ@:W?%WJﬁﬂ%sﬁﬁ]ﬂ%ﬂlﬁ'
LM TR TR BT RA 2 RAIMNIES B
el g A VAR 3 4 R s

e B YA R 8 B R R - HAZMAT
B AR E AN TSR E AL, B AR R
KUFEBETEMNES; E0E B FRF G E
KTELEMARARENBES . a4 AERX &
FHTERBERENNEN —FEEE % S
covering) [A1j5; 3 TIR B B EE AEEHET
—MER R s kAR E R KB RER/MLEE
BT EOAZEEFENNE . XEk[5] 150
“RHE AT A R BB E MR — A, A
“EHAET S EESRS RGN EEYBKZ
GERE) MKBUEH — FEEME L A EUT &

* AXRTEMEAEEHFRERY.

FEAMRS,;, B¥Esb;, anpliE,; BAKXEE
UEEFIRE. A XERS. 1004-6062(1999)00-0017 04

RIEZCEWAREINMCLID # 0—1 BFEMURE,
FHEEEBEXN—LORBE L. SUkl6] WE
S EUEH T TR MCLM [ @45, 17 m kit
Ru e FEx KRB e S M EE
FEHTT .

BT ER LY HAZMAT %M %4, ST
AP HAZMAT #9745 80 Fp 845 i (B2 Sy
HAZMAT %3k B i) #87 BT 253 #9797 =) ¥ H 48
e, T8 W R R, E T A A ek (4] F 4 e R &R
BERBHERLRREREN REEE VAW
ESRERBRERZYM HAIMAT 2 EWB 4
SREHBER AN A F I RERZRE. R,
HT TR E X HAZMAT 52 5 % i 57 R 0] fE
EHZEHHMPENREFES O BZOE.FHWm.
R BRI E R ARG S8 Xt IR A
FrzZhtb.

FXEF LR M TR AR,
S EREN BB IR B TR,

1 [EERHRR

HAZMAT J5 $%& # o tfy 3 5 [0 R ) F —
100 0 i 1k L 3 B o 00 B R A
R ORI 7 o A 95 B 9 A B AT G
#, R G B HAZMAT f§i2 512 0 i e i g



IRRFE . AERAMRERASL P O TS 06

IRy 0 R XU o T UG 4 S 1 A2 4 TR O b AR 7 4
R it £ DR B0 7E - — 88 7F A3k b A ST R 1E 8
HAZMAT &2 i3k B AR R R i F

Mz HAZMAT I ERA T R4
ERPMFTIFAFE VARG TR,
HAZ B A8 AT W RO B S e o ] Y s Bk 3
B RO BRBES . b F B ERRTRRE AR
MR 1%, SR — S IR 12 B SR SLIR] ) B BX
G BE T oL (R AEE M M 48 S b T i
HEHRAOMEY, U ERTRELH HAZMAT
TR T AT LA B MU R B 2 AT HAZMAT
MARYEXHERT, TAMETRBEZENA,
MBRAE M BEER, i BTN WA EEE X d,
B R % B st LT RAITRIT IR R A R %
FRESE I IFE.

B 41 HAZMAT iz % G = (V,E) , & E
= (e,) HAMRE w, KHille, HEAE:V XA R
FEEHBEVAES V. PR LKLV, HEY
EBEGVERBV =V, UV, UV,IV,] =n,
Vol = 20, [ Va| =

TE G B HAZMAT s R84 B R =
(RW\Ryv R BB EGN L = (L,,L;,,
L) Hd p HBEGEHE, B p = s AR SE
VAR R EHHAIMATHE N Q.

X W) 4 B AE — & 7RG = (R, Ry
R,) BMBET RHBRERE . BRE<PARG)
& R;Ll(]) = (Ll-;l le.;z""le.m) %Jgéﬁ@ﬁ#ﬁ
A8 L B 12 AR IR R BIA R R B R R
g'Lz(j) = (Ly.n Loz vt v Ly ) ﬁmﬁlﬁ‘ﬁﬁm
HEBRMNZY S EMUHETSMBRENREF,
HMET R 5 6 HAZMAT i &8P F, = 3iL,Qi.

MAANBEYRHEBBRE R EMMY
HAZMAT BRI M2 B¥. 2 hHR
R, ¥t A I 2 B B MD = 3 Qu w L,

BHEYVR ) LRET ([ MREWUE 20,08
My, AANBETSHEBET R ) NFTARR
HAZMAT myp 2 B2 1, U9 61 7 69 40 B O A o
SNEY M, =2LQi*Lyu.

M, BWAT R 7 W 8 BT A RS HAZMAT A
Tl g EARRLTE W A H s B R A R 8
RERRMABREM,, = I3L.Q % Lo,

M., R HT 07 W BT A WS HAZMAT )
T s AR W B B AL T 1
ERMARY M, = 3L (Q — Q0 * L.

— 18 —

FHEiE R &t IR TE ;" WM ST
FilR i, R TE ST THATEM TR 1, .

gt

DV, V.V, ERME N TFET R BETER
WO TR R R IR S ek (4] MR
Trik 4L 35 &K (dummy nodes) #F g b 147 &1,
FHIOW () WA ERAT AMBRBGE Mol
o BNAT AR T SRR B T A4 4+,
+ ng = n;

2) CRMELHEMBMETIRD . TEE R ITH
SRPAMETERRE, KRB IANAIREER
AN T L BREAIT

IHHAZMAT 28R F HAZMAT ha k&
Frigss R IE L

4) EHIART & I AT ERITAT R EW
FARSMF M ERBITH

Sim ASEWEERMAL K C,

RMNBEC ERE» MREN IFTH BRI
REWMESYRENEL A RES
HAZMAT iz i E W e R AR mE 4 B8R/ R
BT

min. z = ’% M,,
s.t. Za L, <m,(, =0, HEHD

LR A TE R A 2 B AR BT i B X
BHEWRMIEET R EMEL FTaEMER
HAZMAT 2 #] % § 00 10 5 W 1 b 2 HL 30 gt /b
(M)  HAZMAT 24 e 2R mt 23 B 30R
KM HRBIF

LB M, M,
BirE¥: | min.z= i‘] M;,, | max.z= i'l M,
= s
f"]m%f* 2’;‘-] [)<mvl;>0'11 #]Eﬁ
ERFRmATe.

DIMAHBERTEEREM T Moy
HIIEE TR A ek e ki b at  HH R 2
RO m nCH, BRI HHMT:
B AREESI AR AT EEZm, AEEY
A EMRESRBIE M) Cr AL M TR
—HHAREX m MOBEWITEY KT T
SHE—KIHH, AR ELZ T ESHWTERR
(Al 2 M ELZTEOE BRI HTY
B BB T W (R#LL ») W K. B, oK% 0] 5



Vol. 13, Supplement v 2 1 4 F B

1999 3% 7|

A S Tt EFERY M Op m™ n Cl)

DWMFEAEETLLREAT TRENM
W, WRHMAS T ERMOTRE RN N
OCp m M R N B R T A m MR
B ET AU EZm AT FT A LAE
BEub R - AT 0 G R ARG
T X B 6 WG B TE N AR m A iR
i ARy -AEREL A R BOE AR A BT A
(CFEIE i B Z T MK BRIt HAYW
B B ST W ORE L ») 7 o I R % 1) 2 B
KA TR AR RN O m ),

A AL & A RMAT UG F B (R Y n
om Rt iR A RO s BUE AR B
LR R REN B TR A) A B A S ARy
K.

2 BRANE

Fro ke 1D pe B AR AR IR0 . SR T] B AL AR
WA B RN M T ESRR S &R
i EH HAZMAT [ it 7, U RE#® S A
ABBEF A EERRETRA S R AY
TA RS RV AR A RBRKT
T EFMAKMESY EROZREL B EIHA
m MG E ISR E T R R R T

Wik A

Wik & = 0;
SHF MG RN T RST Y
¥ HAZMAT R e F,, A REREA B M,
Hbr=1.n

W2 KM, =Max M,,,
41=1[F,+/C];
#r k. + { << m,then begin
O REWNRE TN
EHVTAE ) EHBREREAMAR
R M,y 0 =0,
MMEBET AL ) MR RKES RGT

L2

;=1 n

B3

FAETFT RIS R, 4,
EEHYA ;T THEYS ., E#R
BOAN R f i 2 (

Fo,: =F,,— Qi

Moy, =M, ,— Qi 1L,.,,
EHVA; EWET N0, LHR
(LAY 5

Mg, =M., —Qk la,,
end;
else (AP & + 12 m), JUH m — kA K278 0 43
BT
A ko =k 4+,
ke = m SR FEL s TR 2,

2 AR AL et R RN
O(m* ™ p).

eyl ERERMS 2 R4 EHNG
BoCk <m) #TTE BRI G EToH, 3E 8 2 .k Max M,
TEOG) WHHBN B4 MWL T ) Bt
BERG) 4MBIHBERER - (u® p R T
FWU T THENA L, WBr— 1A B
P R AR R 2 R B AL O™ n) #19)
HHEL BT 0 ERET R e (RS e— 14
T ERERE S S M RERMT O Bt
TR X B R AR I REHAY 062" ).

Wi, REXTL AL HAERIEN
Om™ 2" p) iLiZ.

3 BlF
& 12— qtty HAZMAT SE8 R4, &5 0
AR RS (R R E) I DL EA NV,
=(1.2), BV AEL N V.=, R e s
BV.= (D EWBZESIR=(R,.R,R:.R),
T
R = ((1,3).(3.5)), R, = ((1.3),(3.1)),
R, = ((2,3),(3,5), R, = ((2,3),(3,4)),
BRI IHMERRENQ = (Q,Q.Q:,Q) =
(5,15,5,18) TLOL M %P SR & 2 A Aol A
Hk 20.

Bl —1 MR HAZMAT 5RMH



ERRF: HELARGEN AL P I T 58 1k 194

001 00 FIHES AL SERBHZMF AT B BinE
00 2 00 LUHEHERERE YHEM S ENREET LS
D=]12 0 2 1 EHE FX MR R LA,
0 0 2 0 O
0 0 1 0 O
%1 WA HEG I NITESR
m B YW beg ol &R 2 #E3
k. 0 0 2 2
F, (20,20,40,20,20) (20,20,40,20,20) (20,0,20,15,5) (0,0,0,0,0)
M,, (55,685,60,0,0) (55,65,80,0,0) (55,0,35,0,0) (0.0.0,0.0)
Mazx M,, 65 5§ 0
7’ 2 1
I 1 1
SM,, 185 90 0

4 NG

§F%f HAZMAT 2 8y P #% o 40 00 35 B 45 27 0
A RBE ACRR BE H B A HAZMAT 2 4§ [ 45 X, %) X
— [, R R HAZMAT iz B R H T
Bef S TR BT IE b RAAUS B S E RN R TEER R
TR AR TR B T MR R HAZMAT iE4 2 0
TR A2 BB 0 AR DALY i T ok
R R AN, BA, & HAZMAT 58
P o B o XL R X [ R PR B B L SRR ) R
PR B EENAREE . ATHE S RS L M S A
FHEEEISBRAOBER. T XHREFATH
HAZMAT 2 2 R I e iE i, AT Rl T
PO 25 T PR X A T B

HAZMAT 32 4 %] 45 rP A 25 0 150 3 o 0 1 5 %
KEEFE—HH T Hln.

1) S AR R R A PR = A %
LGEHSA=RANOIEN N s - RoP el e 87y g

2) [ R R S R 2 1) L R O B Akt (7 A
@Y B AT Rt

DPE m MBI ARRERGIE Tt
g kX EERT

ORBEWH A XARMAEFETEHERE
ER HETENRERBEESRER &R
BT R E - TIREE L TIF.

S BT BB TE A IR R JE M I
P ATVE B AR A 00 R S R B A
B2 T A SR IR L SE AR K (6 B, I T
S HAZSATT 7245 0 45 b B 25 0 350 B 1 40 00
o4 IR A I U B R R R A

£ ¥ X ®

1 E Erkut, V Verter. Hazardous materials logistics. a re-
view [C). Working Paper, 95—4, Unuwversity of Alber-
ta, Dept. of Finance and Management Science.

2 GF List, et al. Modeling and analysis for hazardous ma-
terials transportaon: nsk analysis, routing/scheduling
and facthty location [J]. Transportation Science, 1991
25(2): 100~114

3 G F List, et al. Muli—objective methodology for siting
hazmat incident response teams [C]. Presentation at
TIMS/ORSA Meeting, Orlando, Florida, Apr. 1992.

4 P B Mirchandani, et al. The inspection station location
problem 1n hazardous materials transportation- some
heurtstics and bounds [J]. INFOR 1995,33(2);100~
113

5 M J Hodgson. A flow-capturing location-allocation mod-
el [J] Geographical Analysis, 1990, 22:270~279.

6 O Berman, et al. Optimal location of discretionary facili-
ties [J]. Transportation Science, 1992, 26:201~211.

WIEHE. ¥R



Vol. 13, Supplement % ® I 2 F R 1999 #3% 7|

systematically analysis. The methods, characteristics and influence of these problems are discusses, and the
improvement pattern is built.

Keywords: strategy

Location of Inspection Stations on Hazardous Materials Transportation Networks
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By WANG Kanliang XU Yinfeng (Management School, Xi’an Jiaotong University, Xi’an 710049)
Abstract: With the development of industrialization of our society, the deposit and transportation of haz-
ardous materials (HAZMAT) becomes more and more dangerous to human beings and their environments.
Strict regulations to the deposit and transportation of HAZMAT has been accepted as an effective way. Mean-
while, some measures should be taken to enforce such regulations. This paper considers the problem of the lo-
cation of inspection stations on HAZMAT network. First, a model to evaluate the efficiency of the location of
inspection stations is established, which takes the ton —miles of the none inspected vehicles as the objective
and can results in that most of HAZMAT vehicles be inspected as early as possible. Second, an heuristic 2lgo-
rithm to solve this problem is presented, the relation between the heuristic solution and the optimal solutzon 1s
discussed. Meanwhile, a devised example is given. Some further resczrches on this problers are prescnied as a
conclusin.

Keywords: Hazardous materials (HAZMAT) ; Inspection siacions; Lotaiton; Heuristic slgoiithm

Sustainable Deveiopment Mechanism of City Environmental Protection -----c--

P T R I (21)

By YUE hang, ¥[E hong, CHEN benliang, WANG Yinglou (Xi’an An Jiaotong university Xi’an 710049)
Abstract: It is now a critical question to build a sustainable development mechanism of city environmental pro-
tection. Proceeding from the analysis of the history of sustainable development of city environmental protec-
tion, this paper proposes the feather of environment in the period of industry, post—industry and sustainable
development. Then, by analyzing the principle of the sustainable development mechanism of city environmen-
tal protection, the paper builds, the cooperation mechanism. Finally, the paper analyzes the application of the
sustainable development mechanism proposed in this paper.

Keywords: city; sustainable development; mechanism; environmental protection

Connotation and the Model of the Firm’s Flexible Strategy ------«c---++c-+-c (25)
By LI Yuan, ZHAO Qiang (Management School, Xi'an Jiaotong University, Xi’an 710049)

Abstract: This paper, based on the strategic formation and the connotation of the firm’s flexible strategy, an-
alyzes the objectives and roles of firm implementing flexible strategy, and gives the main points of systemati-
cally designing flexible strategy. Meanwhile relative analysis model is built.

Keywords: Strategy, Flexibility, Model

The Analysis of Seeking Entrepreneurial Abilities «:-escecoeeeeceeenerccecceaaes (37)
By ZHANG Wanding,LI Yuan (Management school, Xi’an Jiactong University, Xi’an 710049)

Abstract: This paper discussed the distinction of entrepreneurial abilities by application of information Eco-
nomics. It proposes a model of seeking such abilities, and demonstrates the seeking conditions and the exis-
tence of optimum seeking. Based on these, the adaptabilit;\r of the two seeking procedures, consequential seek-
ing and fixed sample size seeking, to different dimensions of enter preneurial abilities is discussed. »

—_ N —



