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C=0.63,Co = 1.26; Gy =0.13,C4 =0.96,C, =0.63,Cy = 1. 26;
Gy =0.63,Cq =1.26,GC, =0.87,Co =1. 74
, Ex =1000, ,
p =0.3, k =1000
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( 1 %)
bpl bp2 bp3 bp4 bp5 bp6 bp7 bp8 bp9
Moran  -1.91 1.38 -1.33 -0.47 5.73 1.48 -2.76 1.10 0.23 1.82
FEI 0.8 -29% 1.26 012 3.9 -28 -1.6 0.15 0.77 1.61
EFM  -1.9 0.62 1.39 2,13 -1.14 108 -3.65 -0.50 1.92 1.60
Moran 0.86 -1.14 0.11 1.68 1.98 1.43 -1.13 -2.63 -0.75 1.3
FEI 18.15 24.17 -11.55 -28.46 56.55 11.51  -7.49 - 15.83  11.84 20.62
ERM 1.47 2,40  -3.40 -0.26 0.5 2.78  -1.66 -0.53 -1.17 1.58
Moran 0.3 -1.35 1.11 .31 2.09 2,66 -1.98 -3.05 -0.49 1.60
FEI 8.6 -12.86 -4.14 -16.04 19.9 194 -114 -1.25 1.22 7.46
ERM 1.97  0.46  -2.23 -0.81  0.69 0.62  -3.05 146 -0.29 1.28
Moran 5,99 503 -3.20 478 445 -7.25 5.17 1.48 - 10.64 5.33
FEI 8.97 227 -19.12 38.85 -11.45  46.97 19.72 5.8 -13.36 18.51
ERM 821 6.8  -7.21 3.73 7.51 -7.51 2,40  7.04 - 13.33 7.08
( : %)
spl sp2 sp3 sp4 sp5 sp6 sp7 sp8 sp9
Moran  25.93  20.91 32,56 21.99 18.01 21.92 33.88 21.68  26.89 24.86
FEI 28.14 37.33 62.66 108.72 74.24 107.85  69.36  42.44  31.36 62.46
EFM  32.82  48.94  46.54  49.37  59.64 1.08  46.79  49.45  32.61 45.94
Moran  25.61 21.68 32.46 21.07 16.79 21.58 21.29  20.90  26.27 24.18
FEI 32.69 53.70 64.98 136.53 139.22 113.81 100.75 84.56  38.48 84.97
EFM  31.99  49.21  47.07  48.57  59.46  48.08 _ 45.31  50.65 _ 32.50 45.88
Moran  26.31 22.45 33.92 20.96 16.69 21.68 32.13 22.54 25.73 24.74
FEI 28.99 43.15 64.06 118.59 96.99 110.33  80.18 58.51  33.28 70.46
EFM  33.04  47.86  46.92  48.60  55.26  48.22 4511  49.23 _ 3L.67 45.10
Moran  26.44  21.74 32,17 21.77 18.23 23.56 34.41 22.20  26.60 25.24
FEI 20.73 3450  67.67 113.41  70.08 116.00 70.24  41.91  3.77 64.04
EFM  34.27 5157 46.35 48.47 61.58 49.91  48.08  48.52  33.14 46.88
3
1956 1997 Moran
, ERVI
3.1 : (P )
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, Moran ERV
, 9 , 3 ,Moran
, 1%, ERV , 3%
,Moran ,
3.2 [1] ,
(1) , , ;
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4
3 (%
Moran 16.31 10.19 10.20 10.12 8.13 10.18 9.65 9.67 15.54 9.28 11.15
ERV 14.29 9.52 11.90 14.29 7.14 11.90 7.14 11.90 11.9 23.89 89.81
17.13 9.31 11.06 9.31 6.38 9.35  11.06 9.31 17.10
4 ( . %)
Moran 10.20 10.20 8.13 10.20 1.4 0.6 1.12 1.86 0.83 1.68 46.19
ERV 9.52 11.90 7.14 11.90 0 0 2.38 0 2.38 4.86 49.98
, : ( ) ,Moran ERVI
: ( ), ERVI : 0
, , , ,Moran
, ,Moran ERV
6% 50%
4
, Moran ERVI FEI 3
, : (D)
, 3 , Moran ;1 (2)
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) , Moran ,
46 %; (3) )
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[10] Tung Y K. Rolyromid rormd trandorms in uncertainty andysds[A]. In:Mechers and Sewart ,eds. Applications of
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into sarple data and their gpplication to edimeating parameters for the pearson type three didribution[J]. Journd o
Hydrology ,1988 ,101:63 - 81.

Computation methods d multivariate joint probability
digribution and their applications in hydro ogy

DAI Chang-jun , LIANG Zhong-min’
(1. Changjiang Ingtitute d Survey Planning Design and research , Wuhan 430010, China;
2. Hohai University , Nanjing 210098 , China)

Abdract: Three cormputation methods for multivariate andyds, namey the Moran, ERM and FEI
method, were conpared by means of Monte Carlo technique. Anong them, the Moran method is
mormelized-based , ERM is an enpirica frequency analyss method while FEI is a multi-to-one dimenson
method. Annud rundff data a controlling dations within the regon of the Eag Route is Suthrto-North
Weter Trander Project were used to analyze runoff encountering probability anong Changiang River
Huai River and Yellow River. Satigica experiment shows that the Moran method is the best gpproach if
evduated by ether datidica unbiasenessor dfectiveness. The analyds of the output of the Rentiful or
Scanty runoff encountering a shows that the Moran method is dfective in slving the problem of
multivariate hydrological datidics.

Key words: multivariate joint probability digribution; normdization trandorm; Monte Carlo gatidical
experiment ; runoff encountering andyds; Suthrto-North Water Trander Project

( 159 )
Poisson ratio of natural gructured clays in norlinear elasic mode

WANGLi-zhong L | Ling-ling
( Zhgiang University , Hangzhou 310027 , China)

Abgract :According to the formetion mechaniam of gructure the natural clays are clasdfied into three
clases: mormdly conslidated clay, snply overoonglidated clay and dructured clay with post-
sdimentation gructure. Based on the fact that in the process of dructurd deformetion the fager
deformation of a certain amount of bonding inhibits the development of secondary conpresson 9 that ,the
lateral pressure codficient of the clay can be assumed as the codficient of norma consolidated il . Based
on the relationship between the tangent Roison ratio and tangential lateral pressure codficient and
acoording to the teg data of natura clay it is proposed that the behavior of tangent Roison ratio isin a
patern with three phases with turning points of gross yidd dress and trandtion gress. The formula for
calculating the tangent Roison ratio of gructured oft il is deduced by generdizing this concept to the
condition of triaxid loading. By this method the problem of determining the Roison ratio of nonlinear
eladic nodd can be lved.

Key words: natura clay; sructured ; ronlinear elagic nodd ; tangentia laterd pressure codficient ;
tangential Roison ratio
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