46 1 ( ) Vol. 46 No. 1

2014 3 J. Zhengzhou Univ. ( Nat. Sci. Ed.) Mar. 2014
12
(1. 453003; 2. 410082)
3
( . )
: X 508 DA : 1671 —6841(2014) 01 — 0088 — 06

DOI: 10.3969/j.issn/1671 —6841.2014.01. 020

30

120130640
(1971 -) N E-mail: wangxy0373@ 163. com.



89

1
(Risk) =A ( Risk,) (Risk,) ) (1
Risky ; Risk, f
1.1
9 1980
10-11 .
c=C'/C, (2)
E =T x C)', (3)
C, i  C' i (mg/kg); C, 1
( mg/kg) 2 1); T i
o= L; Elr i E: (1) Risk,,
1
Tab.1  Toxic response factors and reference values of studied heavy metals in soils from Henan province
Cd Ni Zn Cu Cr
(T 30 5 1 5 2
/(mg = kg™") 0.074 25.8 57.3 19.0 62.9
1.2 (RAC)
RAC
" 14 5
BCR 3 5
N . - N 5
pH N X
: RAC
RAC,,=C, /C, (4)
RAC,; =RAC, + RAC, (5)
RAC, i l J ; C, i J
(mg/kg) ; C, i (mg/kg) . 2-~3 . RAC, i
RAC (1) Risk,
2 3 RAC
Tab.2  Pollution level of heavy metals based on Tab.3  Risk level of heavy metals based on the RAC
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; Risk, Risk, A, =0.3
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15 1969 N
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Tab.4 Indexes of geo-accumulation and the pollution level of heavy metals
I, <0 0~1 1~2 2~3 3~4 4-~5 >5
0 1 2 3 4 5 6
2
2.1
2011 ~
2012 7o 5 1 SPSS 16.0
Shapiro-Wilk NivZn.Cu Cr sig. 0.05
Cd sig. 0.05
Ln Cd Cd
Cd
95% +2
5 1
17 -19 .
5 18
Tab.5 Total contents of heavy metals in studied area pH=7.5
/(mg*kg™") /(mg*kg™") /(mg*kg™")
Cd 60 0.45 80. 43 20.34 24.62
Ni 60 98.04 1355.75 510.94 383.28
Zn 60 26.69 1 692.00 943.92 568. 63
Cu 60 7.34 77.78 31.33 23.63
Cr 60 7.23 100. 80 36.71 29.86




91

2.2

1) Risk,,

2) Risk,

7N \
NN L E S 3
O AL 2
[ Y ] BE-mALYL S
I’rJJH’ﬁJ’Ml o
A NN

=

AN

Fig. 1

uy(r) =

us(r) =

u4( r) =

us( )

u4( r)

40%

1

u(r) =

0

r —40) /40
160 - r) /80

0
(
(

0

(r-80) /30

(320 - 1) /160

0

(r - 160) /160

0
wtn =]

1

u(r) =

0

r—1) /9
30 - 1) /20

10) /20
50 — 1) /20

r —30) /20

0
(r
(
0
(
(100 -r) /50

(80 —r) /40

(10-7r) /9 re

60% 80% 100%

19

Percentage contributions of different heavy metal speciation in studied area

Risk

re 040

re 40 80

re 80 +o)

re 040 re 160 + )
re 40 80
re 80 160
re 080
re 80 160
re 160 320
re 0 160
re 160 320
re 320 + o)
re 0 320

re 320 +o)’

re 320 + )

re 320 + o)

re 01
110
re 10 +x)
re 01
re 110
re 10 30
re 010
re 10 30
re 30 50
re 030
re 30 50
re 50 100

re 30 +o)

re 50 +x)

re 50 100

Risk;, (



92 ( ) 46
0 re 050
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Numerical Method on Circular Arc Crack in Bi-material Plane

DU Yun-hai  LIU Wen-wen XU Yi-yang
( School of Mechanics & Engineering Science Zhengzhou University ~Zhengzhou 450001  China)

Abstract: Based on the principle of the hyper-singular integral equation method the hyper-singular inte—
gral equations of the circular arc crack in the bi-material plane were obtained with the coordinate of crack
arc length being the basic variable and the displacement discontinuities of crack being unknown func—
tions. The corresponding numerical method was established through appropriate variables and functions
substitution. Eventually the problem could be transformed into the solution for a linear equations. The
calculation results on the arc crack showed that the crack bending generally led to the positive impact of
the decrease of stress intensity factor. The bi-material interface led to the change of the stress intensity
factor near the crack: it became larger when the shear modulus ratio G,/G, <1 and it became smaller
when G,/G, > 1.

Key words: circular arc crack; bi-material; numerical method; stress intensity factor
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An Integrated Model for Assessing the Risk of Soil Environmental
Pollution Based on Fuzzy Theory

WANG Xiaoyu' *
(1. College of Chemistry and Chemical Engineering Xinxiang University Xinxiang 453003 China;
2. College of Environmental Science and Engineering Hunan University Changsha 410082 China)

Abstract: An integrated model for assessing the risk of soil heavy metals pollution based on fuzzy theory
was developed. This fuzzy model took both potential ecological risk and bioavailability of soil heavy metals
into account. To test and verify this fuzzy model a case with contaminated site was assessed. With com—
parative analysis among 3 widely used assessment methods ( singlefactor index potential ecological risk
index and index of geo-accumulation) the result showed that this fuzzy model overcame the shortcomings
of the traditional assessment model. The fuzzy model was designed innovatively with the weight on behalf
of the biological availability for heavy metals and it had higher discernibility and carried comprehensive
information of soil heavy metals pollution. In short the developed integrated model for asssessing the risk
of soil environmental pollution based on fuzzy theory made scientific basis for determining soil priority
control factor at the screening level and corresponding decision-making.

Key words: soil; heavy metal; bioavailability; fuzzy integrative evaluation



