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Assessment of Extensibility of Environment-damage of Mountain
Area’s Highway Construction

WU Chao, YANG Mengying, CHEN Yuanjiang, WANG Xiran
School of Resources & Safety Engineering, Central South University, Changsha 410083, China

Abstract The consiruction of a highway in mountain areas would influence the environment along the line, in the form of the water
environment pollution, the air environmental pollution, the sound pollution,the ecological environment pollution and the social
environmental impact. Therefore, the assessment of the highway construction environmental damage is of great importance. In order to
evaluate the overall impacts of the area’s highway construction project on the district environment, this paper proposes an indicator
system of the environmental impact assessment, and uses the extension theory to evaluate the impairment of the environment by the
matter element extension method. As an example, the Zhangjiajie—Huayuan expressway construction project is evaluated. The evaluation
matter element model of the environment effect is established according to the survey data collected on the Zhangjiajie to Huayuan
expressway. At the same time, the extensional evaluation method with correlative functions is used. It is shown that the evaluation results
obtained from this method by eliminating the human intervention, using the correlated function and the weight coefficient of the element
extension method agree well with the real situations, and represent the main characteristics of the environment influences.

Keywords highway construction; environment impact assessment; indicator system; matter—element extenics; correlative functions
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Table 1 Evaluation index system of environment impact of highway construction

H bR R
HE 2 A SR oK FRH B R AT KR 3R
. R 2 ORADCPONE]
T WA b 22 T4
sttty o reswiass, O agwrmer SSREIRE o
BRR OKERRI, B T T B T b R R K
pE asprmesmpmg 0 CEEEA I NI e A
= I I B2 35 1 5 1 AR 1 B S
B IFIT 152 45
HUE R B 0 i M
R N E B 5 R TR L.CO ST
g T ARSI R R NOLCOKATHI

UCRAEY AR = B N #F i BODs £l 3¢
T F1

KB TR Y

2 HEFZWMIEMBYTEIAE

AR E NS — T R, AR TR 20
2 80 AR th 28 3C Bil Sy, Ao i e S TR dE G
PGS A 1 —Fh gy s,

Yy 76 0] H0 7 R SEAR SR B AN TR AR R R LR
FE R 4 7T, 38 2 DT G0 RS2 D0 B A | A5 30 20 B e R oG
IR, AT ST 8 LR BTN TR, BB T RGBSR
JEMCRE PRI E B 2 AN 2 b BB S L A R O R ) —
ol ik,

Yoo o] F i B 2 SR 3 B 5 A AR 1R

(1) & XHJT 2 M 1 WU R 37 et

H B o8 B W AE NN BERIEICHE €N & T C B
fEIEVE VIS MK = oA )5 dLRR S S i B A 5T, AR ) o
idh

R=(N,C,V) (1)

N.C VYT R =EE, HPhHEYHHAE N F
YIA B, RRAE C YRR R, C K590 N, 1R fE
(i=1,2,,n); BAH V 2 FYFREN BUE LR [a, b]. 1R

SESIE ML WEEMAR T 0
v
R B
4

g AL T 2 4
A J

| |
| |
| SRR |
| |

Lubmagil)

E 1 xRN ERTEN S RARE
Fig. 1 Assessment steps of the matter-element
extension method

A n ANRHE IEN ¢y,cq, 0 e, RN B RAEIC N vy,0,, -, 0,
M= (1) FREH

Noen (R
l €y Uy ! le !
R=(N.C.V)| = (2)
| | |
{ c, v {&J

|
]
Wy o D AT DS 4 ) 908 = 8 B A

53 Il



] jcmik

#5218 XX (Papers)

M EH) 2013,31(10)

SCIEACE & TECHAOLOGY REVIER

Wy P S 2 A B AL A A ) e R AR A DR T ) T A 2 LIRS
R, 2 MU W T RO A AR A B AR B T L
PR R AR I AR 2, BAR T R

\]V,‘ C 1}1,‘; \]V,‘ C <(l],‘,b1,‘>-i
C2 Uy | C> <(lzj,b2,‘> |

R=(N,,C.V))= W= o E 3)
C, Uy J C, <(Lg,bn,‘>J

iﬁﬁfﬂ,n NI ICHEIE B B EG N, TR S A E R (=
m) V=N, i C B B BB (RS B4 K AR %
?XT R T BB R(EE
TR T A MRS, RS B E R S,
RN A

P ¢ Ulp.; ‘FP ¢ <ay,by> )
. \
Cy Uy - ¢y <day ,])21 |
&#RQ%Fi .H . . E(M
| Cu vn,,J ‘L Cu <a,,,,,b,,,,>J

X PR TEI 2K 5V =<a,,,b,> 0 P T C, i U &
T, B P Ay 3

X T 1) 0 B e (LB (L i S5 00 8 ) Kbl
SE T A R P OT R

(5)

Locn va

e o g P T C AR AE, BIVXE R DEAN 420 0 4 G 00 T 15 210 1
BB

(2) JHK PR EOTHA

RS RS DR Y S B R TR

2 FH SR PR KRR 22 i A DRI A A S S Al L B O 196 vR KT
Li%ﬁﬁ?ﬂﬁﬁﬁﬂ% o W AR (—oo, +o0) LT E— A,
V=<a,b>R 58 AT —X i), FR

a+b 1
~ | L th-a) (6)

Hmiv HIXIE V2 A R E R AN P O 06 T KP4

A XTI BRSO 5 AR K
RO
p(,V;) V.
P(Ui,Vip)—P(Ui’Vi/) v Vs
K= et b e v, (M)
l ij
(=1,2,,m3i=1,2,~ n)
P Vy)=|vm B L (8)
P Vy)=|om et | L ) O

AP K (o) B REIR N P TT IR 5 4 0 (8 R IR eR KL v | &
SRR

N 54

(3) Bl EAL T R

T W N DR E O P 5 SR I, S M T 4
Py oo AR B SR WL SE A S B, AR 30 9 o 1) R S K3l A
FHAFOG ) fa7 5 ST oK KA S 18 B (AL . 7 AT 5P ) S TG R K
e

2(v—ay) a+b;
‘{ b;—a; 2
Ti,:(l}i,Vg): ‘ z(by‘_vz) p,= ai‘;bg“ (10)
—a;

i %

(i=1727“"n;‘]‘=1727”' 7m)

‘jmxx[l+ri,m (i, V)l (i, Vi) =-05
"= 5 (11)
UR/ Tina (01, V)<=0.5
TRIE  AE R .
Oti=ri/ 2 r, H z a=1 (12)
(4) KRR
KUK BRI A
Iff(p>=§ail<,(vi) (13)

AP K (p ) F5 VO T VR S T 1 B K (o)) R R TR
W) TEAA 5 ) T 1 ST R R 5 o A R IR R AIE % 0 TG VR B A TR
LS

(5) Yoirs

PV 4 0 S SR TAT R 25, 2 (6)~2 (13) 355
KB B 5 H A G K AR W S R A
AT A BT R 2L

K;(p)=max{K,(p) ,Kx(p), ,K.(p)} (14)

¥ Ky(p)=maxK,(p), j € (1,2,-,m) , Wi¥5E p & T %% )°,

Sy T AE S AT X 4R AR RV S B A S T A
RERE AL A 4 0 O MR T R TR
ST B 10 B S S

K;(p )—mln K;(p)

Ki (p)= maxK(p) man(p) (15)

.*Erﬁw>
J =

ZE@)

WFR "R P B A %%{Eﬁ BN ™ BAE B /N BT LA W
T PP 40 0 D 1) R AT 8501 B 20 i Fe R4 #0 0c 7,70,

(16)

J=LT, 388 PIR T4 —3 w25 — 2%,
3 ISR
ASBIETE LA P P4 S 5K A6 O B O BB BE AT %7 ¥ ) B

UEPEPEHr o 5K A8 s 2 BT 32 \zéﬁé%i'?rfﬁﬂml:ﬁﬂfﬁﬁﬁ



] jcmik

##54 2013,31(10)

#5218 XX (Papers)

WM AR PRy B fEE A LA SAKE 2K
143214k, 75 39 4> B 1 £ A 1X 38l o 191 R 4 508 A 25 B0 55 AR 1)
WX DX P A 2 A AR AR TR AR R X DL B ARl A
WE KRN 7= W T e At | ke HC A o B SR B 52 ) (AT I
SYEE

MR YE e 1, 7 ok A6 1R U I AE R IR B AN 1 B
IF MR IR R (% 2),

®2 WERWIEMNER
Table 2 Evaluation index of environment impact
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Table 3 Evaluation grade standard of environment impact
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