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NOTATION

A coefficient of Ky or Ky'

A coefficient of A or A’

A coefficient of Pp or Pp’

A coefficient of n or M

A coefficient of Sy or Sp'

Soil parameter

B coefficient of Ky or Ky'

B coefficient of A or A'

B coefficient of Py or Pp'

B coefficient of nor n'

B coefficient of Sy or Sp'

Soil parameter

Jacobian matrix

Dimensionless depth, or depth/L
Function

Instantaneous infiltration rate, dimensionless

Acceleration due to gravity

Horizontal movement of wetting front, dimen-
sionless

H{dnaulic.head or energ¥ ger unit weight of
fluid being the sum o he elevation and

pressure head

Dimensionless hydraulic head at which the
soils exist initially under static equilibrium

Soil water suction head; hs = -P/pg
Dimensionless hydraulic head, (ht = z - Pt)
Dimensionless rate of infiltration

Node index in r-direction

Node index in z-direction

Effective hydraulic conductivity

Index of discretized variable denoting time
increment

A constant with units of velocity

R2

which is a function

A dimensionless quantit i
parameter decreasing

of depth, z (values o
with depth)

which is a function

A dimensionless gquantit 1
parameter increasing

of depth, z (values o
with depth)

Saturated hydraulic conductivity

Hydraulic conductivity, function of water
content, ©

Relative hydraulic conductivity

Characteristic length used for nondimension-
alization

Length of the soil column

Iteration index (Newton-Raphson Method)

Is a constant between -1 and zero, that
depends on the soil and its physical condition

Number of grid lines from the axis of symmetry
to the outside radius of the problem

Number of grid lines from the surface to the
bottom boundary

Number of points in radial direction to outer
edge of circle of application

Soil water pressure head

Dimensionless bubbling pressure head, function
of depth, z (values of parameter decreasing
with depth)

Dimensionless bubbling pressure head, function
of depth, z (values of parameter inc,easing
with depth)

Capillary pressure, in feet

Dimensionless pressure head or pressure head/L
Pressure head parameter

Dummy variable of integration

Soil parameter having the same dimensions as
Pc

Radial coordinate

Correlation coefficient
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VK

W,Y,X
Z,R,0

Dimensionless radial (horizontal) coordinate,
or this coordinate/L

Dimensionless radius of circle of application,
or this radius/L

Dimensionless radius of outer boundary of
region of interest or this radius/L

Saturation, or volume of water divided by
volume of voids .

Effective saturation

Residual saturation as a function of depth, z
(values of parameter decreasing with depth)

Residual saturation as a function of depth, z
(values of parameter increasing with depth)

Saturation parameter denoting largest satura-
tion obtained under imbibition

Specified soil surface saturation
Time

Vertical penetration of wetting front, dimen-
sionless

Seepage velocity (flow rate per unit area)

Seepage velocity vector

Seepage velocity component in the radial
direction

Seepage velocity component in the tangential
direction

Dimensionless application rate, VK = W/K,

Seepage velocity component 1in the axial

direction
Cartesian coordinates
Cylindrical coordinates

Soil parameter, dimensionless

Dimensionless axial (vertial) coordinate, or
the coordinate/L

New dependent variable obtained from Kirchhoff
transformation

)\l

Initial distribution of &

Dependent variable obtained from Kirchhoff
transformation for homogeneous soils

Soil parameter, dimensionless

Soil porosity, function of depth, z (values of
parameter decreasing with depth)

Soil porosity, function of depth, z (values of
parameter increasing with depth)

Dimensionless time

Pore size distribution exponent, function of
depth, z (values of parameter decreasing with
depth)
Pore size distribution exponent, function of
depth, z (values of parameter increasing with
depth)

Is the reference value of pore size distri-
bution exponent at soil surface

Parameter

Density of water

Dynamic viscosity of the water
Volumetric water content

Soil parameter, dimensionless
Specific weight of water, y= pg
Soil parameter, dimensionless

Mesh size in the r-direction

Dimensionless space increment, AS = Az = Ar
Mesh size in the z-direction

Magnitude of the time step

Difference operator

Central difference operator

Partial differentiation operator



INTRODUCTION

During the past decade, knowledge of soil water
flow under unsaturated conditions has advanced rapidly
as high speed digital computers have made the solution
of such initial-boundary-value problems practical.
The majority of past solutions to unsaturated problems
have been obtained for isothermal flow in isotropic,
homogeneous soils. More detailed attention can now be
devoted to unsaturated transient flow systems in het-
erogeneous soils. Steady state flow conditions do not
exist except under rare conditions and heterogeneity
of the soil is the rule rather than the exception in
nature.

Objectives of this study are to develop the
solution methodologies for obtaining finite difference
solutions to unsteady flows in unsaturated heteroge-
neous soils utilizing simple parametric equations for
defining the soils unsaturated hydraulic properties;
i.e. the relationship between the water saturation and
capillary pressure and the relationship between the
unsaturated hydraulic conductivity and capillary
pressure. Based on this numerical solution capability
the effect of varying each of the parameters in these
relationships is to be defined for the problem of
infiltration from a circular surface area. These
effects are to be quantified by obtaining a number of
solutions and studying the differences in them for
such indexes of infiltration as intake capacities,
lateral spreading, and depths of penetration.

A previous report, Nassehzadeh-Tabrizi et al.
(26) describes meeting these objectives in part.
Therein the assumption was made that the effect of
each parameter was independent. This is not entirely
true. Therefore, in this report the effects vary
more than one parameter from numerical solution to the
next one studied. For completeness, the numerical
solution methodologies are included.

At the present time, the mathematical solutions
for transient flow in heterogeneous soils [with the
exception of the one by Watson and Whisler (43), in
which they allowed the saturated hydraulic conduc-
tivity to vary with depth] have assumed that the
soil consists of discrete layers of homogeneous soil.
Assuming discrete layers is 1little more than a modi-
fication of numerical solution for homogeneous soils
in which the hydraulic properties are changed between
finite difference grid points while advancing the
water through one layer to the next layer of soil. 1In
this approach the hydraulic head and pressure head,
but not the moisture content, are assumed continuous

across the interface of the two layers. However, the
differential form of the continuity equation for soil
water flow is based on having all the dependent
variables and their derivatives continuous. Only the
integral form of the continuity equation is valid.
Consequently the approach for handling layered soils
is fundamentally invalid.

Nassehzadeh-Tabrizi et al. (26) presented an
alternative method that describes soil heterogeneity
by specifying that the physical and hydraulic prop-
erties of the soil vary continuously as a function of
depth.  They studied three-dimensional axisymmetric
unsaturated transient flow through heterogeneous
porous media resulting from water applied at the soil
surface. In their solution, heterogeneity is de-
scribed by specifying that the hydraulic properties of
the soil vary continuously with depth. They used the
Brooks-Corey parametric equations to describe the
hydraulic properties of the soil, primarily because
they give reasonably good fit to much capillary
pressure-saturation and capillary pressure-hydraulic
conductivity data especially if the soil is being
desaturated or on the imbibition cycle and not close
to unit saturation, and involve only three parameters,
the pore size distribution exponent, A, the bubbling
pressure, Pp, and the residual_ saturation, Sr.
Thus the heterogeneity of the soil is described by
letting the saturated hydraulic conductivity, Kg,
the soil porosity, n, as well as A, Pp, and Sy be any
continuous function of the soil depth. Nassehzadeh-
Tabrizi et al. (26) developed coaxial graphs by
varying only one of these five soil parameters at a
time. Thus, these previous graphs assume that
the effect each parameter has on water movement in
heterogeneous soils is the same regardless of the
magnitude of the other parameters. That is, no inter-
action between parameters exists. In referring to
such a possible interactive effect, or lack of inter-
active effect, the terminology "parameters act de-
pendently" or ‘“parameters act independently" in
influencing infiltration characteristics will be
used.

The specific objective, therefore, is to deter-
mine whether the parameters "act independently" or
"act dependently,” and if they act dependently how
significant the dependent action is. To accomplish
this objective infiltration characteristics resulting
with simultaneous variation of parameters will be
compared to the corresponding characteristics when
only one parameter is varied at a time.






BASIC PAST LITERATURE

In 1856 Darcy (10) observed the characteristics
of downward flow of water through saturated sand
filters, and published his now famous experimental
law. Darcy's law states that the flow of water through
a column of saturated soil is directly proportional to
the gradient of the potential or head and inversely
proportional to the length of the column, or

v=_KT........[1]

where V is the Darcian velocity, K is the hydraulic
conductivity with dimensions of velocity, Ah is A(P/pg
+ z), the difference in hydraulic head, and & is the
length of the column.

This basic law of soil water flow was found
originally for one-dimensional vertical flow. Later,
in 1937 Muskat (25) verified the applicability of
Darcy's law in any direction and generalized Darcy's
Taw for saturated flow in three-dimensional space as
a vector equation such as:

v = - K gy*ad.h e e e e e e e [2]

in which V is the velocity vector. The negative sign
indicates the flow occurs in the direction of de-
creasing hydraulic head.

The limitations of Darcy's law are:

1. The velocity of flow must be relatively slow
in order to neglect inertia forces.

2. There must be no interaction between soil and
fluid.

3. Thglf1uid must be homogeneous and incompres-
sible.

Even though Equation 2 was developed for saturated
flow in homogeneous porous media, it has application
to porous media problems that are partially saturated,
which are common in nature. Buckingham (7) visualized
that the flow of water in an unsaturated soil is
analogous to heat flow and to flow of electricity
through a conductor. He introduced the concept of
capillary potential to describe attraction of soil
for water. Capillary potential is defined as the work
required to move a unit weight of water from the
reference plane (free water surface as reference) to
any point in the soil column. Richards (35) developed
the general equation of flow in unsaturated media
in which the water content and capillary conductivity
are independent functions of the capillary pressure.

Richards (34) assumed that the flow of water in
unsaturated porous media obeys Darcy's law. This
assumption was proven valid from experimental data by
Childs and Collis-George (9) and analytically by Hall
(14). In a modified form in which the hydraulic
conductivity is a function of the volumetric water
content, 6, Darcy's law for the flow of water through
unsaturated porous media can be written as follows:

> >
vV = -K (r,8) gradeh * =+ = [3]

in which ? is the space vector and K is a variable
even for homogeneous soil and rapidly becomes smaller
as the water content 6 decreases.

Darcy's law does not solve directly any particu-
lar flow problem in porous media, but when substituted
in the continuity equation, it produces the differen-
tial equation describing many initial-value boundary-
value problems. To obtain a solution to this dif-
ferential flow equation, it is necessary to have
functional relationships between saturation, hydraulic
conductivity, and capillary pressure.

Gardner (12) made a survey of proposed equations
and from studies of available data concluded that
conductivity can be related to the capillary pressure
by the following equation:

K=-—2 R )

in which K is the hydraulic conductivity, hg is the
suction head, and a, b, and n are constants depending
on the soil, fluid, and capillary pressure history of
the system. King (22) noted that Equation 4 is
dimensionally inconsistent. He modified Gardner's
equation and suggested the following dimensionless
equation:

Kp = a . . . . . . 1[5

where a and b are positive dimensionless sojl parame-
ters, P is the fluid pressure, and P] has the same
dimensions and sign as P. King (22) also proposed a
hyperbolic function for saturation and relative
hydraulic conductivity.

cosh (P/P2)¢ -1 . . . [6]

K =0
" cosh (p/P,)® + 1



and

{cosh (P/PO)B +e} -y

S =68-[ (7]

{cosh (P/Po)B +el+ty

in which P2 has the dimensions of P (P2>0), S is the
saturation, P, has the dimensions of P (Po>0) ¢<o,
0< o<1, B<o, o<y<coshe, 0<8<1 all are dimensioniess
parameters. King then ran comparison tests of the
modified Gardner's equation (Equations 5 and 6) with
laboratory data. The results showed that both equa-
tions gave a good fit to imbibition as well as to
drainage data and both describe a continuous function
that plateaued on the log-log graph of relative hy-
draulic conductivity, Ky, versus 1log capillary
pressure Pc near the values of Ky = 1. This is in
contrast to Brooks-Corey equations which is dis-
continuous at Pc < Pp and defines relative hydraulic
conductivity as:

P
= b_yA e
KY‘-(T_) e e e [8]
c
for
|Pc|z|Pbl R X |
and _
Kr =1 e I o]
for .
Ip.| < [Pyl . [11]

The theory developed by Burdine (8) utilizes a
saturation-capillary pressure relation to determine
the corresponding saturation-hydraulic conductivity
relation. The modified Burdine equation for relative
hydraulic conductivity in a simple form is given by:

J‘S ds
2
0 e

K =§2 — . . . . .[~1h2

in which P. s the capillary pressure, and Se
is the effective saturation defined by Seg = (S-Sy)/
(1-Sp), Sy is the residual saturation. Hydraulic
conductivities computed by numerical integration of
the Burdine equation (12) show good agreement with
hydraulic conductivities obtained from equations
developed by Millington and Quirk (23,24) especially
under desaturation conditions. To handle imbibitions,
Jeppson (21) includes a pressure head parameter, Pg,
with the capillary pressure Pc to prevent division
by zero as the soil becomes fully saturated where P.
= 0, and replaces the 1 in the upper limit of the
integration by a saturation parameter, Sg, and begins
the integration at Sp.

S
fs ds
5 (PC'+P0)2 ... . [13]

Brooks and Corey (4) carried out laboratory
desaturation experiments on homogeneous and isotropic
samples where air and water were nonwetting and
wetting fluids, respectively. They found the experi-
mental data of effective saturation, So, as a fune-
tion of the ratio of capillary pressure to bubbling
pressure plots close to a straight line on 1log-log
graph paper for capillary pressure P. greater than
the bubbling pressure Py (Figure 1). Brooks and
Corey suggested the following empirical relationship:

P A

so= (=) . for [Pl > [Pyl [14]
C

for |PC| < [Py [15]

in which A is the negative of the slope of the plot on
log-log graph paper and is defined as the pore size
distribution exponent.

Brooks and Corey (5) used Burdine equation (12)

to derive the following equation for relative hydrau-
lic conductivity and capillary pressure

Pb )24‘3)\ . [16]

= (
r Pc
Application of the Brooks-Corey equations is limited
to:
1. Isotropic porous media.

2. Relative hydraulic conductivities, K, = 1

for | Pc|<|Pp.

3. Conditions for which S > S., and even they
are inaccurate at saturation slightly greater than S,.

The partial differential equation which describes
water movement through the soils can be derived by
substituting Darcy's law into the differential form of
the continuity of mass equation. The governing
equation for unsaturated flow is nonlinear and bound-
ary conditions are complicated. Exact analytical
solutions of the partial differential equation govern-
ing the flow of water through the porous media are not
available, except for over simplified cases.

Scott and Hanks (39) solved the one-dimensional
water movement equation using a power series. They
assumed in one case that the diffusivity is an ex-
ponential function of water content, an approach which
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was used extensively by Gardner and Mayhugh (13) and
assumed a linear function of water content in another
case. Also they assumed that diffusivity and capil-
lary tension are single-valued functions of water
content. They noted that if numerical solutions
compared favorably with available analytical solutions
for simple cases for which the latter are possible one
might expect that numerical solutions would apply for
more complicated problems.

Wooding (44) assumed that the hydraulic conduc-
tivity of an unsaturated soil is an exponential
funct ion of the pressure head. He used the method of
Tinearization proposed by Philip (29,30,31) and
reduced the nonlinear differential equation to a
Tinear type and solved the problem of steady infil-
tration from a shallow, circular flooded area on a
horizontal surface of a semi-infinite porous media,
and showed the variation of soil moisture movement in
a radial direction for different types of soils.
Philip (31) assuming the hydraulic conductivity is an
exponential function of moisture potential, applied
Kirchhoff's transformation to linearize the nonlinear
equation of steady flow, and obtained solutions for
steady infiltration from a buried point source and
spherical cavities. He stated for a small radius of
spherical cavity the capillary effect dominates, but
gravitation force becomes more important when the
radius increases. Philip (32) analyzed steady two-
and three-dimensional infiltration in heterogeneous
soils. He assumed that the hydraulic conductivity
depends exponentially on both moisture content and

depth, and applied Kirchhoff's transformation to
linearize the nonlinear flow equation.

Raats (33) upon assuming that the hydraulic
conductivity is an exponential function of pressure
head, 1linearized the steady nonlinear axisymmetric
flow equation by using matrix flux potential (Kirch-
hoff's transformation). He analyzed steady infiltra-
tion from buried point sources and surface point
sources, and obtained explicit equations for the
pressure head, total head and matrix flux potential,
and the Stoke's stream function.

With the development of high speed digital com-
puters, more complex problems were solved numerically.
Freeze (11) reviewed the available literature of
one-dimensional, vertical, unsaturated unsteady flow
problems in soils studied by a number of researchers,
and Remson, Hornberger and Molz (34) gave an outline
of published numerical solutions mostly applied to
porous media flow.

Hanks and Bowers (15) in their pioneering work
presented a method to solve the water flow equation
for vertical infiltration in layered (heterogeneous)
soils. They defined a variable time increment, At, as
the time required for a constant amount of water
to enter the soil profile. Since the infiltration
rate of the soil decreases with time, the calculated
time increment will be smaller at the beginning of
infiltration computation relative to its value at
later stages. They plotted the distribution of the
pressure head and water content versus depth for
layered soils {coarse soils overlaying a fine soil and
vice versa). They noticed that for water content,
there is a discontinuity at the boundary between the
two layers, however, pressure distribution along the
profile was continuous for all cases of heterogeneity.
There was excellent agreement between the Hanks and
Bowers numerical model and theoretical solution
presented, by Scott et al. (40) and Philip (28) for
horizontal infiltration through a horizontal layer of
soil at uniform initial water content.

Jeppson (17) numerically solved the partial dif-
ferential equation which describes three-dimensional
(axisymmetric) unsaturated flow in the soil below
infiltrometers to determine the influence of soil
properties, rate of application, and initial hydraulic
head on subsurface flow patterns (penetration and
lateral movement of the wetting front). He noticed
that whenever a portion of flow field reaches to high
values of relative saturation approximately 0.90,
depending on the hydraulic properties of the soil,
numerical difficulties occur in the solution process
unless the time increment, Atr, is decreased suf-
ficiently. He suggested that the solution capability
can be improved by transforming the dependent variable
(hydraulic head) in flow equation to a new variable
£ by means of the Kirchhoff transformation. This
latter technique has been widely used by many re-
searchers (2, 31, 33, 41, 42, 44).

The goal of this transformation is to linearize
(under some conditions) and make the equation of flow
more amenable to analytical solution methods.

Jeppson (18) reported that for problems in which
a portion of flow region approaches unit saturation,
the use of the Kirchhoff transformation in formulation
of the mathematical problem of partially saturated



transient flow from an infiltrometer improved the
solution capabilities.

Brandt et al. (2) developed two mathematical
models (a plane flow model and a cylindrical model) to
analyze multi-dimensional, unsteady infiltration from
a trickle source into homogeneous soils. In the case
of the cylindrical model (axisymmetric) the emitters
were placed far enough apart to prevent interaction
between emitters. Upon applying the Kirchhoff
transformation, they introduced a new function of
water content. They compared the numerical results
with Wooding's solution for steady state infiltration
from a circular pond for different values of time to
show how the unsteady flow approaches steady state
flow. For verification of this model, Bresler et al.
(3) conducted Tlaboratary experiments. They compared
the location of wetting front and water content
distribution in both numerical solution and by experi-
ment. They concluded the agreement between theory and
experiment was good and that application of the theory
to the field is justified.

Watson and Whisler (43) studied the gravity
drainage of a heterogeneous porous media. They
defined the heterogeneity of porous media in terms of
a linear variation of the saturated hydraulic conduc-
tivity with depth. They allowed the hydraulic
conductivity to decrease with depth and obtained
hydraulic head and water content profiles with depth.
They reported that by applying one of the available
experimental methods for determining saturated

hydraulic conductivity in the field at different
depths, it is possible to check the homogeneity of the
profile.

Jeppson (19) studied different numerical tech-
niques for solution of transient, three-dimensional
(axisymmetric), unsaturated moisture movement through
homogeneous soil resulting from infiltration over a
horizontal circular surface area. To minimize the
difficulties due to the strong nonlinearities of the
flow equation, he compared the three adaptations of
Crank-Nicolson method and three variations of the
alternating direction implicit (ADI) method. Since no
constraints have been seen in applying Crank-Nicolson
method, he favored this method. In another effort
Jeppson (20) used the previous model (Jeppson, 19) and
compiled a series solution for different problem
specification such as size of the circle of applica-
tion and for different parameters describing the
hydraulic properties of unsaturated soils. He stated
that greater understanding of the infiltration process
can result when one problem specification is incre-
mented over a range of possible situations. Samadi
(37) used Jeppson's (16) computer one-dimensional
program to evaluate the effect of interaction between
the soil parameters used to describe heterogeneity.
He concluded that there is a minor to insignificant
effect on infiltration due to interaction between the
soil parameters. Based on the results of study, the
additive law of effect can be applied in using the
results.



MODELING OF WATER MOVEMENT THROUGH POROUS MEDIA

Definition of the Physical Problem

The particular problem which is described herein
is that of unsteady, unsaturated, three-dimensional
but axisymmetric infiltration through heterogeneous
soil from a circular horizontal surface area. The
circular area over which the water enters the soil is
small compared with the total soil surface. Therefore,
three-dimensional axisymmetric unsteady-unsaturated
infiltration of water occurs. The wet regions of
seepage below the water entry zone are symmetric about
the vertical centerline. Therefore, the boundary
value problem can be formulated for one half of
any vertical plane containing the axis of symmetry.
Figure 2 shows the physical problem and typical as-
sumed boundaries of the flow field. The soil is
treated as a heterogeneous medium by letting the
saturated hydraulic conductivity, Ky, the soil po-
rosity, n, residual saturation, Sy, pore size distri-
bution exponent, A, and bubbling pressure, Py, be any
continuous functions of the vertical coordinate.
The effect of evaporation from the soil surface is
neglected.

The mathematical model consists of the partial
differential equations of flow through porous media
which provide the basis for specification of the
functioning system, together with the boundary and
initial conditions. Assumptions are also made in the
mathematical formulation and in analyzing the problem.

Assumptions in the Mathematical

FormuTation

The following assumptions are included in the
definition of the flow equation:

1. Darcy's law is valid for unsaturated flow.

2. The water is incompressible (p = constant).

3. The porous medium is stable (exhibits no
swelling, shrinkage or consolidation, n = constant at
any depth with time, but may be variable with depth).

4. Only the liquid phase of water is considered.

Water vapor flow 1is neglected (vapor flow is small
compared with the liquid flow).

5. No osmotic potentials affect the flow.
6. The flow is assumed to be isothermal.

. 7. The condition of flow is not affected by the
b1o]og1ca1 process (uptake by plant, or biological
a:t1?n that may change the conductivity with time,
etc.).

8. There is no interaction between soil and
water.

Figure 2.

cylindrical
- outer
*~ boundary

Physical conditions representing three-dimensional axisymmetric transient unsaturated flow through

heterogeneous media from a circular application area.



9. The functions which describe the flow and
their derivatives are assumed to be continuous, so
that the differential form of the continuity equation
is valid.

10. Air in the unsaturated parts of the system is
assumed to be at atmospheric pressure, and there is no
entrapped air in the system.

11. Since only the imbibition cycle is consider-
ed, it is assumed that the capillary pressure and
hydraulic conductivity of the porous medium are
single-valued, unique and continuous with soil water
content (no hysteresis).

12. The soil is assumed to be isotropic.

Formulation of the Mathematical Model

Although many mathematical expressions have been
used to describe relationships between capillary
pressure, saturation and hydraulic conductivity in
modeling unsaturated flow problems, in this study the
Brooks-Corey parametric equations (14 and 16) have
been used. Brooks-Corey equations are relatively
simple (involve only three parameters, Sy, X, and Pp)
and also provide a reasonably good fit to capillary
pressure-saturation and capillary pressure-hydraulic
conductivity data when on the desaturation cycle but
also on the imbibition cycle if unit saturations are
not approached.

The General Flow Equation

Using the above description of heterogeneity, the
Brooks-Corey equations for saturation and relative
hydraulic conductivity become:

_ Py(2) A(z)
S=5.2) +[1-5.(2)1L —ﬁsz:ET_ 1
N B YA
and
P (z)  2+3x(2)
KY‘:[W] .. . . [18]

in which S is the saturation and varies as a function
of depth, radial position and time, T; Sy is the
residual saturation and is a given function of depth;
Py is a positive dimensionless bubbling pressure head
obtained by dividing the magnitude of the bubbling
pressure head by a characteristic length, L, and is a
given function of depth; Py equals -Pc/YL, and is the
dimensionless pressure head, and varies as a function
of r, z, and T; r equals R/L and is the dimensionless
radial coordinate; z equals Z/L and is the dimension-
Tess axial coordinate; A equals pore size distribution
exponent and is a given function of depth; L equals a
scaling length used to nondimensionalize the radial
and axial coordinates and pressure heads; Ky equals
K/Ko and 1is the relative hydraulic conductivity at
each position in which K is the effective hydraulic
conductivity and Ky is the saturated hydraulic con-
ductivity, and is a given function of z. In defining
the saturated hydraulic conductivity, Ko, the product
of a constant Ky, with units of velocity, and a

dimensionless quantity which is a given function of
the depth Ky is used, i.e.,

Ko(z) = Ky K, (z) . . [19]
where for the soil surface, the value of constant K,
will be taken equal to the saturated hydraulic con-
ductivity on the surface; therefore Ky(z) = 1.0 on the
soil surface. Thus effective hydraulic conductivity
is defined as

K=K, (2) K, . [20]

or
K=K, K, (2) Ko (s 2 PY) oo - [21]
For three-dimensional axisymmetric seepage flow
through a porous medium, Darcy's Taw gives the veloci-

ty componenp in the radial, r, and axial, z, coordi-
nate directions, respectively by:

3h 3z - P,) oP
- t t - t
Ve = - Ky K ( or =K o 22]
3h o(z - P,) oP
i} t o t) t
W=-K—5 K=z K{—z—-1)
. [23]
in which
- _h O 2
ht yL [24]
h=12+P, e e e e e« . . [25]
- L e e e e .. L [286]
LT
- R e
r=T . . [27]
_Pc
Pt= 'YL I. . . . . . . - [28]
=5 . e e e e e o T29]
ht z Pt

in which K(r,z,p) is the hydraulic conductivity of the
soil with dimension of velocity, and h is the poten-
tial energy per unit weight of water with dimension of
length as the sum of elevation head Z and pressure
head Pc .

The pressure head is given by

=—P——
Y . [30]

P
Pe oo



in which P is the pressure of water and is positive
for saturated zones and negative for partially satu-
rated zones, g is the acceleration of gravity and p is
the fluid density. The dimensionless time parameter
and continuity equation in cylindrical coordinates are
given by, respectively

K
= La t B <A N
and
w , e, e as . [32]
52 = R 3R ot

Substjtuting seepage velocity components in the
equation of continuity in cylindrical coordinates, and
considering the definition of hydraulic conductivity
in this study, making algebraic simplification, the
general dimensionless form of the flow equation
in porous media becomes:

2 2
varﬁ Pt ar ' 32 9z
aP oP aK
2+3) b “by O _ 243\ "' t v
[k, P, 3z +3Wn () 57 P, 9z ) * 573
A
R U I
r or PtKr Pt 3T
. [33]

Equation 33 is a nonlinear parabolic partial
differential equation. For the initially unsaturated
soils the flow equation will remain parabolic at all
times, since saturation occurs at most only at the
surface of water application.

The initial boundary value problem associated
with Equation 33 will be solved by finite difference
methods. Whenever there is an abrupt wetting front
such a numerical solution is less accurate than
desirable. Across the wetting front, the change is
too rapid for the second degree polynomial used in the
finite differences equations to accurately represent
the dependent variable. Therefore, the continuous
variables Pt or ht are not well adapted as dependent
variables, a condition which is aggravated by the
strongly nonlinear nature of the partial differential
equation. Jeppson (18) indicated that a more straight-
forward approach is to introduce a new dependent
variable by means of a Kirchhoff transformation (Ames,
1), that changes by a relative small amount at higher
capillary pressure in comparison to its magnitude
changes at low capillary pressure. This modification
is necessary since across the wetting front the
capillary pressure varies rapidly in space as well as
possibly time. The introduced dependent variable
obtained by applying the Kirchhoff transformation
varies more smoothly across the wetting front than
Eapﬂlary pressure head, Pt, or the hydraulic head,

t.

The Kirchhoff transformation is:

t .
Y = K, d P,
:

in which Pg¢' is a dimensionless dummy variable of
integration. The integration of Equation 34 is not
possible for heterogeneous soils, because X is a
function of depth. For the integration it is neces-
sary to define a specific variation of A for a given

problem.

. [34]

The Brooks-Corey equation can be written as:

Ph 2+3X\
Kp = (=) . [35]
Pt
and define Pg as
Py 2430 . . [36]
Pe = ()
. -(243)) - [37]
Kr - Pe Pt

and integration of Equation 34 in the case of homoge-
neous soil produces

- p,-(1%32)
b= " eoo e . [38]
T+3A

For the integration of Equation 34 it is not desirable
to have it be restricted to a functional variation of
A(z), that allows it to be integrated. An alternative
which introduces a new dependent variable & is defined
by the equation

'l - Pt'(]+3lo)

£= T+32 - [39]
2= [1 - (1+32)E] . [40]
1 1
RS
P, = [1 - (1+3),)e] =z
. [41]

where Ao is a reference value of A(z) (values of A at
soil surface where z = D) Equation 38 is the same as
Equation 39 only the A and ¢ are replaced with Ag

and £.

The new variable £ has the desirable character-
istics that it changes much less abruptly across the
wetting front.



Substituting appropriate values of derivatives in
Equation 33 the more general equation of three-
dimensional transient flow of water through unsatu-
rated, heterogeneous media will result in Equation 42.

P 2 2 2+3)
J-_ + 28, T 7% o 38y2 (3852
F= z 3—5- o2 (( ) +( )71
(2+3A)Pt 9E 12 ¢
'—T(ar) +(;_3_§' 1)

10

aPy
[_(z%ﬁl)_ +31n(Pb) (”)-Mi‘é_]
p 9Ff t 9z

K
P_'CB_E}+(E£3_E_ ) =¥
rg ar r 93z YA
2422
=S P e L L L 2
p (Z+22) 2 at
b



INITIAL AND BOUNDARY CONDITIONS

Initial Conditions

Initial conditions must be specified for tran-
sient problems including the distributon of the
hydraulic head or moisture content throughout the
region of flow prior to infiltration. To start the
solution it is assumed that prior to infiltration the
movement of water is negligible everywhere in the soil
and that static equilibrium exists which causes the
hydraulic head to be constant throughout the flow
field, or the capillary pressure (pressure head) to
vary linearly with depth of the soil profile. The
water content of the soil profile increases (capillary
pressure becomes less in absolute magnitude) with
depth below the soil surface, giving

Pp =2 - ht . [43]
and '
1= (z-h ) (1¥3%) - [44]
&= (T#31)

Boundary Conditions

The boundary conditions must be defined to
duplicate physical conditions. The rectangular region
in Figure 3 represents one-half plane containing the
axis of symmetry and gives mathematical expressions
for the boundaries enclosing the region.

Axis of Symmetry ) - @

The flow region below the circular water entry
zone @ - is symmetric about this boundary. For
the homogeneous soils boundary - is a stream-
line and all constant head lines (equipotential) are
perpendicular to the axis of symmetry. The boundary
condition along the center line is:

3P

_t_ O -1}

spo = 0 [45]
or

¥ . . [46]

ar

Surface of Water Application @ - B

The surface over which the water is applied or
water entry zone is assumed to be horizontal at a
finite height above the drained layer. One of the two
conditions may be selected for boundary (@ -

This condition
is

a. The flux rate is specified.
applies when the intake capacity of the soil
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assumed to be greater than the water application rate.
Consequently no portion of the seepage zone will be
fully saturated.

The specified rate of fiux can be a function of
time (rain histogram). A1l streamlines leave the
surface of water application vertically. The boundary
conditions for the water entry zone are:

38 _ 0 . [47]
3 C
for
z=0 . [48]
and
0<rer, . [49]
or pe [ - (143,)E] [, qq [50]
3z Pt K
in which K=K K (2) K. (Pys A5 Py)
. [51]

b. Surface saturation specified (Dirichlet
boundary condition). If the saturation at the circu-
Tar water entry zone is specified, the values of
pressure head or hydraulic head will be determined
directly for this boundary. When the soil is com-
pletely saturated, the capillary pressure is equal to
the bubbling pressure (Pt = Pp), and the rate of water
application is equal to the intake capacity of the
saturated soil. The specified saturation can be
a function of time and boundary conditions as:

P
b . [52]
Py = T
A
S-S
(1)
r
or - (143
- P, ( O) . [53]
£=
1 + 3Ao

Surface Beyond Radius of Water
Application 3) - (@

This surface is at a constant height, D, above
drained layer, is horizontal, and no evaporation
occurs from it. The boundary condition is the same as




z=0D
r

0 <r < ry
if flux specified
' & -
ar 0
1-(1432 )¢
.a_FL:___.____O__(H_.{-])
0z Pt K
if saturation specified
p = P z=0D
t (S—Sr)1/A
1-Sr re2r>ry
-(1+3)4) 98 - -
z - 1-Pt 0 = N (1+3x0)g]/Pt
4 ]+3Ao oP
Tt
' 9z
o' 1111419 )
[} r . surface beyond radius of
a ' water application o
surface of .
water application 22
53|<
(=] oS N
v —h(_:;.)' S_q_
° vl_f_; Do i
[} <
o|g o< |
3 2S|™
,li)’ oal J :_
|o| qO- % 5-“_ 1}
oo NS
v x bottom boundary
@ z =0, 0<rc< re @
if partially saturated: if saturated:
3P
_t . ] P, =P
3z t b -(1+3A0)
i 0 G
3z Pt 1+3A0

Figure 3. Formulation of the boundary value problem for the transient
unsaturated three-dimensional axisymmetric flow from a cir-
cular area through heterogeneous porous media.
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the boundary @ - (@ except that there is no verti-
cal flux rate W = 0. The boundary conditions are as:

ry < r < . [54]
oo . [55]
1-(1
§§-= E___f_;foZEJ . . . . [56]
(o]
'ii? . . [57]

Outer Boundary Beyond the Radius
of Influence (4) - (b)

The outer boundary is assumed far enough removed
from the water source that no moisture movement will
occur across this boundary and at all times it is in a
static equilibrium condition. It is a Dirichlet type
boundary and boundary values need not be evaluated
in the solution of the problem. The condition is:

r=ore . [58]
0<z<D . [59]
ho = h . [60]
E(Pf, z, T) = g(rf,'z, 0) . [61]

in which r¢ js beyond the radius of influence and hg
is the initial hydraulic head.

Bottom Boundary (& -(D

A horizontal Tower boundary at depth z = 0 is
assumed to exist. Water will pass through this
lower boundary after the soil at the bottom of the
prof ile becomes saturated.
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It is assumed that the surface of the bottom
boundary is at a constant pressure. When the unit or
maximum saturation is attained at this boundary, water
will begin to pass through the boundary. The boundary
conditions are:

z =0 . [62]
O<rsrg - [63]
when the soil profile is not fully saturated
Py : . [64]
0z
pe 17 1+ 32K . [65]
9z Pt
and when unit saturation occurs.
-(1 +3 Ao)
1 - (Pb)
£ = T+ 3% - [67]
0






FINITE DIFFERENCE SOLUTION

For this study the Crank-Nicolson method of
differencing was chosen. The Crank-Nicolson method
provides a second order approximation in space and
time resulting in a truncation error of O[(At)3 +
(az)3 + (ar)3]. Also the system of difference equa-
tions produced by the Crank-Nicolson method retains
the computationally advantageous tridiagonal form if
iterative line methods are used for their solution as
do fully implicit difference schemes. It is uncon-
ditionally stable for all values of ratio At/(Ax)2,
also.

Finite Difference Operators for
Interior Grid Points

The finite difference operator for Equation 42
can be obtained by replacing the derivatives by the
first and second order central differences. If the
§'s and 82's denote first and second central dif-
ference operators, we have:

9E = - . .
20z = 68 T By T By . [68]
0 . = -
2Ar 3T = 5r€ Ej,‘i‘ﬂ 53’1_] . [69]
2 azs 2 2
e BRSO DRI VR RIS R ¢
aze 2 y
= T A BT By in t ey 5o T 25,5, . [71]
and therefore,
Py Pe ot P Byi G
-(1+3XOM92 ¢ 20z T 20z
. [72]
e Pel Pesed Py (5 - 8 5)
%" %r t 2Ar ¢ 2ar
. [73]
2. p. 62 (2+3n) l6,0)?
__t.t [ B A _22__
az2 t Az2 ¢ anz
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Pe (Egm,it Ba1,0 7 25

7 2
’ Az

2+3) .
) (g
g

1,17 5541,1)2
4Az2

]

. [74]

2, (2+30)) (5,8)°
+
ar ¢ 2

dzr

(85,501 * 55,41 = %55,4)

Ar2

Py ‘ isi

TT

(2+3A0) (€
[

iyitl " 53,i-1)2
4ar

+

1
. [75]

Replacing the derivative by the equivalent finite
difference operators in Equation 42

Pt Gzrg azzg 2+3xo drgz 6252
Falk (20 —T5+ v 0 (1rs 25
14 Ar Az 4ar 4az
2
) (2+32) Py 8,.E . fﬁ.fzf -1
C2 4Ar2 T 2Az
(&3 Py 3 1n (EQ o 23 0t
Pb 9z Pt 9z r 2Az
K+1
+ P EIE_} (gi 52° ) EE! ]
rr 2Ar ¢ 2hz 3z
Pt ‘ 6r25 6225 2+3A0 ( Grzz 5225) ]
+ [ K, { e —5 + +
vVoz Arz Az & 4Ar2 4Az2



P, 8 &

ap 6.
2+3A b _ 243 "z tr
( +31n (P ) ¢ 24z rt 2ar }
K
P, S ¢ oK
toz7 _v
* (c 2A2 1) 9z ]
2422
2na(1-S.) P K+#1 K
r t £ -¢& -
- p 242 T ( AT )=0 . [76]
b -

in which K+1 superscript denotes the advance time step
K superscript denotes the current time step.

Let us use the square grid network, As Ar = Az
and multiply the above equation by Z and AsZ =
Az2 to get the following equation:

2 2+3x0 drgz 6252
FeDK, (Pylole+s, s+ —2(—+5)]
(2¢30)P & e 25
- +(Pt—2—-I;AS)
(23 EEQ_AS .3 (__) 3% . _ 2+3) igf)
Pb Y4 P 3z 8 e 2
(2432)P, 8 52 P, 6_¢
t r t "z
-7 7zt Ayl
z 4Ar
Pt 3 §,E aKv k+1
+Y‘—TAS}+(Pt—2—~CAS)EAS]
2 2
2 2+3) § & s g
+[ K, {P. [6°¢ 2 0 r
v t r +6,6+ : ( 7 + 4 ) ]
(2+3A)Pt 5r52 2
T PPy - o)
(2+3A As + 3 1n (__) 2+3 °2°
az P r 2
K
3 §_E oK
_L__lL_ 27 _Vv
t 5 s }o+ (Pt 5 CAS) 57 As]
2nx(1-S 2
( r‘) AS P2+2)‘(EK+]-EK)=0

B b 2+2x At t
b

. . [77]

If subscripts j and i denote the space subscripts at
axial and radial directions respectively, and super-
script K denotes the time step such that:

j =1+ (D-z)/bs - [78]
Pl . [79]
K=1+% . . . [80]

The finite difference equation for the interior grid
point is,

Fii = DK OP ey gay * 65500 - 2854)

J»1

+ (£J+1 i + EJ_]"i - 2€J,1)

2
i = 85007 (B5anyi = By ) 1
7 3

(2+32)P
3

£ (55,941 7 §4,i-1) |
A

(E. 3 &= Eipq s)
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b) BX

—= as + 3 1n (P

C(2e3n) Gyonyi T EyenLi)
2

As) }

¢ (85,441 7 §5,4-1)
2

> - - 7 AS) —EE-AS]

+ [ KV { Pt [ ( Ej,i+] + Ej,'l-] -

2g; )+

*Ega g gy ,9 - 2,

2
( (65441 7 85,010 (Ejq,q - &
t 4 ]

o (@30Py (g5 5 - 6540 )
[ 4




(€. _ - Bl s 3 2P
(Pt j-1,i , j+1,1 z as) ( ZPsA azb AS
P (g, - Eiqos)
_by 23X (2+32) ‘=j-1,i J+1,i
+31n (Pt) 5z s .
Po (&5 441 = Bj,i-1
(b Js As)}
K
(B: 7 5 = Bapp i) akK
j-1,1 J+1,i v
+ (P > ¢ As) —7 s ]
2nr(1-S.) 2 2421 K
- __§:Ex_ﬂ_ £ p (¢, Kl ;=0
p AT ' ave J,i J»
b T 18|
in which K+ ¢
+ 4
P = ( P + P )/2
ave tj,i tj,i . [82]

Finite Difference Operators
for Boundary Grid Points

Operator for Boundary D - @

Since the value of r equals zero at the axis of
symmetry, the term,
Po 5 im 81
r 2

Ss

in the flow equation will be undefined along the line
singularity. This is the reason why an operator
cannot be developed by combining the central dif-
ference approximation of 3&£/3r = 0 and replacing it
with those in the flow equation to handle the non-
existing points £5.i-1 (i.e., 8y &= &i.2 - & .0 = 0).
The boundary condition %f) - di) in gﬁ%s prgB?em hgs
been handled by setting €j,1 =&£j,2 in the finite
difference equation.

Operator for Boundary @ - @

The case for which the flux rate is specified
(non Dirichlet) condition is equivalent to specifying
that the axial component of velocity, W, is constant
over the boundary and equal to the infiltration rate.
Therefore the boundary condition equation from Darcy's
law is

Bht
W=-K ﬁ . . « . . [83]
=D - . [84
h, =D -P [84]

in which W is negative being LT-1 in a downward
direction (input data is a positive value but the
computer program makes the sign change) or

a(D - Py) op
W= - K t =KX __t.-])...

( . [85]
9z 9Z
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K=Ky Ky Ky . [86]
8Pt a7
W=k K Ko (5z77-1) - [87]
W +1 = EEL e e e < . . . o.88]
Ky Ky Kr 8z
P P
Te.olt ek . [89]
3 4 9Z
Approximating 3£/ 3z with second order central dif-

ferences centered on the boundary (j=1) will finally
eliminate the value of £ at a nonexistent grid point
outside of the boundary C) - by combining with
the finite difference operation for interior grid
points.

t-1,1

2A (901

Eiin s
t a v or

24s é [ —%— +1]=¢

t . [91]

3-1. 7 & ,d

The value of & for a nonexistent grid point
outside of the boundary for j=1 from above equation is

, W
S0,i = 62,4 * 78S %;‘ [g+1] . [92]

which combines with finite difference operator for
interior grid points Equation 81 and results in the
fo]]owi?f)finite difference operator for the boundary

F],i = [ KV { Pt L (E]’“_] + \‘;]’.i_] - ZE]’i)
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2% _bss 4+ 300 (-90 9% hs

- zas] (
Pb 9z Pt E)
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2430 b by 9A
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.o . [93]
Assume W/K3 to be the dimensionless flux, VK
W WL WK
L = e . [94]
K Ka I<V r KV KY‘
from Equation 35 we can write
W _ VK
K~ P 2%+3% . . . . . - [95]
Kk, (52)
v Pt

The input data for parameter, W, is a positive number
with units of LT-1. The negative sign of the W is
handled in the subroutine F1 and by multiplying the
equation above by a minus sign. Upon simplifying the
above equation, the finite difference operator_ for
the boundary over which water is applied, @ - is
as follows:

Fri = DREPe D g gun * &y 50 - 28 5)

+ 2y 4+ bs %z-( % *D -5 )

2
2+43n, (Ey 541 = &7 5.1)
0 1,i+] 1,i-1 (W 2
+ — 7 + [as Py + 117l
2
) (2+3)\)Pt . (5],-“,] - 51,1‘-]) )
[
p P
W 2+32 b b A
+ (g as o) ( — As +3In(57) 5 as
K Pb 9z Pt Y4
P, g, . - B,
t °1,i+] 1,i-1) As) }
- 2;3* As (¥-+ 1)+ (= L os)

y 3Kv K+1
+ (¢ as X ) 5}"A5]

+ [ KV{ Pt [( 5]’1-,,,] + 6],1'-] - 2&1’]-)

W 2+3A0
+2(g, ; +ASp (g+ V- 5],1) YT
)2
(5] - &1 ;
1,141 1,i-1 L W 2
( 7 + [as Py g+ NIl
(2+32)P (gq 5 £1 1)
-( t 1,i+1 1,i-1 ) +((. AS'—<‘
[
P p
2+3) b by a 2+3) W
P, &, . Eq s 1) oK K
t °1,i+] 1,i-1 Wy v
(7 85 )Y+ (roas g) 57 65]
2m(1 - 5.) 2 242 ¢ K+l } K -0
T LEL m Pave £1,1 "81,i)
b
for
i=2 .. .N2X

. [96]

where N2X is the number of points in radial direction
to outer edge of circle of application.
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Operator for Boundary @ - (@

Along this horizontal boundary the vertical
component of seepage velocity is zero (no water
application or evaporation from this surface). The
finite difference operator for this boundary will be
obtained by substituting W equals zero in Equation 92.
The operator for boundary @ - @ is as follows:

i = DK OP  Dley gy gy 50y - 26 5)

2
2+3) (Eq so0 = &9 : 1)
+ 2 1*’\5%‘{'51,1)* e
2
G N
v s 18 1- (2:3A) P, Litl 1,017
P, (g9 s,0 - &7 :.1) K+1
t *°1,i+] 1,i-1
+ LR CPy [ (ey gy * By 51 7 20,4)
23, (g 50 - 5 )
+ ?(52’1 + AS %; - E],i) + z ( > >
2 (87 5,1 = &7 4 )2
+ [as %— 1) 1. (12+3A) p 1,14 1,i-1 )
t z t 4
P&y 5401 = &7 5.1) K
+(r_t'|,1+12'|,1] AS)}]
an(l-sr) ASZ (242)) k#1 _ K
- s o Tave (B3 g5 =0
for
i=NX+1.. . Np-1
. [97]

where Ny equals subscript denoting number of grid
lines from the axis of symmetry to the outside radius
of the problem.

Operator for Boundary @ - (&)

This boundary is assumed to be far enough from
the source of water that no flow occurs in its vicini-
ty. Thus, the values of hydraulic head do not change
along boundary @ - No definite difference
operator is needed (Dirichlet type).

£, = &
for

j=1, Nz
and

i= Nr . [98]

where N,

f equals subscript denoting number of grid
lines from

the surface to the bottom boundary.

Operator for Boundary &) - (@

The finite difference equation for the bottom
boundary (when unit saturation has not been achieved,
or is not of the Dirichlet type) is the same as the
operator for boundary (@ - in which the sub-

script j = 1 is replaced by Nz and 2 by N2-1 (i = 2,
- - - Np - 1). The operator for boundary -@ is:
2
F =K, {P . [s°c+2.0(g -AS FE -k )
Nz,i v t r Nz-l,i Pt Nz,i
2+3A0 <SY‘EZ ¢ 12 (2+3).)Pt Grgz
+— ( 4+[A5-ﬁ-])]‘(—_;—_—4
P ok K+1
t r 2
+ (r— T AS)}] [Kv{Pt[Gr £+ 2.0
. 2+3A° GrEZ 2
y e ey ) gt Les 10
z-1,i t 2,1 k
2
(2+43))P, § Py 8,8 K
t'r tr
e iy s A o et
1-S 2
_m0-5) 62 em“(eNK+1 -ey ) =0
2¥2x at Y z,i z,i
Pb
for i =2, . . . Np -1,

. [99]

Method of Solution

Writing finite difference operators for all grid
points (interior and non Dirichlet boundaries) pro-
duces a system of nonlinear algebraic equations for
the unknowns Eff]. Since coefficients in these finite
difference operators are functions of &, the resulting
system of equations is nonlinear. A1l values of & in
the system of equations with superscript K are
known. A1l E's with a K+1 superscript are unknown and
the number of equations equals the number of such un-
knowns. By solving the system of nonlinear equations,
the solution of the infiltration problem advances
through one time step Ar.

The scheme proposed by Jeppson (18) is utilized
in solving this system. The scheme combines the line
successive relaxation iterative method with the
Newton-Raphson method, that is, an iteration is
created within an iteration.

The iterative Newton-Raphson formula for a system
of equations is:

mt1

@ L )"

£ . . [100]



where superscript m is the iteration number and Y is
the solution vector of linear system of equations

" .

in which D is the Jacobian and F consists of the
elements composed of the finite difference operations,
Fj,i. See Equation 102.

.. The innermost iteration solves for the values of
gEK+l's along consecutive vertical finite difference
lines assuming that the gK+l's on the previous and
next line are known. That is, two outer bands of
matrix, D, are ignored. Consequently, the banded
Jacobian reduced to a tridiagonal matrix. This
tridiagonal system can be solved by a single pass
through the rows with a Gaussian elimination to bring
the terms below the diagonal to zero. Thereafter the
unknown values of X are computed by back substitution.
The inner most iteration continues until the sum of
absolute change in X's along the line becomes less in
magnitude than specified error (approximately 10-7).
The same procedure occurs at the next vertical line
unit. A1l lines have to be solved for. One such pass
constitutes an outer iteration, and provides values of
g's throughout the flow region which are closer to the
correct solution. During each outer iteration the sum
of the accumulated absolute changes in the values of
g from the inner iterations along individual lines is
accumulated. When this sum (SUMT) becomes less than
a second error {error x 100), the iteration is termi-
nated. However, when the Newton-Raphson iteration
does not converge to the specified error within the
allowable number of iterations, a message to this
effect is printed.

(D)™ X = . [101]
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METHODS AND PROCEDURES

In order to model heterogeneous soils, the
general flow equation, Equation 42, was derived such
that each of the parameters: A, Pb, Sr, Ky, and n may
be functions of dimensionless depth, z. A subroutine
in the program defines any specified variations
(1inear, quadratic, etc.) of all soil parameters by
input of constants. Except for variation of parameter
Ky which is a dimensionless function of depth, the
other variations of soil parameters were chosen such
that the average value of the parameter would be equal
to its constant value in the homogeneous soil example.
In the computation, Ky is always given a value of 1 at
the soil surface. The reason for specifying Ky = 1 at
the soil surface is to make saturated hydraulic con-
ductivity terms in Equation 19 equal to K. To
simplify the following presentation, these variations
have been specified to be linear and continuous
functions of depth z. The variable z has a maximum
value of 2 on the soil surface and z = 0 at bottom
boundary The linear distributions of soil parameters,
using FORTRAN notation, are:

A = AL + BL*z . [103]
P, = APB + BPB*z - [104]
Se = ASR + BSR*z . [105]
K, = AKV + BKV*z . [106]
n = APOR + BPOR*z . . [107]

A practical range for each soil parameter is
established. Each parameter was varied once with the
largest value at the soil surface and then again with
jts smallest value at the soil surface and largest
value at the bottom. Table 1 summarizes the specifi-
cation used in obtaining the solutions presented in
the various tables hereafter. Subsequently, these
solutions are referred to by the number in the first
column of Table 1.

Table 1. Summary of specification of problems.
Radius  Character-

Soil Parameters Initial of istic

Hydraulic Depth Surface Circular Length,

Problem A Pb S, n Kv _ Head, Saturation, Area in  in Feet

Number in Feet Percent Feet

1 1.0 1.0 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
2 0.740.3z 1.0 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
3 1.0 0.7+0.3z 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
4 1.0 1.0 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
5 1.0 1.0 0.15 0.18+0.22z 1.0 -8.0 2.0 90 0.3 1.0
6 1.0 1.0 0.15 0.40 0.6+0.2z -8.0 2.0 90 0.3 1.0
7 1.3-0.3z 1.0 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
8 1.0 1.3-0.3z 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
9 1.0 1.0 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
10 1.0 1.0 0.15 0.62-0.22z 1.0 -8.0 2.0 90 0.3 1.0
11 1.0 1.0 0.15 0.40 1.40-0.2z -8.0 2.0 90 0.3 1.0
12 0.7+0.3z 0.7+0.3z 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
13 1.3-0.2z 0.7+0.3z 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
14 1.3-0.2z 1.3-0.3z 0.15 0.40 1.0 -8.0 2.0 90 0.3 1.0
15 0.7+0.3z 1.0 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
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TABLE 1.--Continued.

Radius Character-

Soil Parameters Initial of istic

Hydraulic Depth Surface Circular Length

Problem A Pb Sr n KV _ Head, Saturation, Area in 1in Feet

Number in Feet Percent Feet

16 0.7+0.3z 1.0 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
17 1.3-0.3z 1.0 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
18 1.3-0.3z 1.0 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
19 1.3-0.3z 1.0 0.15 0.18+0.22z 1.0 -8.0 2.0 90 0.3 1.0
20 0.7+0.3z 1.0 0.15 0.40 0.6+0.2z -8.0 2.0 90 0.3 1.0
21 0.7+0.3z 1.0 0.15 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
22 1.3-0.3z 1.0 0.15 0.40 0.6+0.2z -8.0 2.0 90 0.3 1.0
23 1.3-0.3z 1.0 0.15 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
24 1.0 0.7+40.3z 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
25 1.0 0.7+0.3z 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
26 1.0 1.3-0.3z 0.05-0.1z 0:40 1.0 -8.0 2.0 90 0.3 1.0
27 1.0 1.3-0.3z 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
28 1.0 0.7+0.3z 0.15 0.18+0.22z 1.0 -8.0 2.0 90 0.3 1.0
29 1.0 0.7+0.3z 0.15 0.62-0.22z 1.0 -8.0 2.0 90 0.3 1.0
30 1.0 0.7+0.3z 0.15 0.40 0.6+0.2z -8.0 2.0 90 0.3 1.0
31 1.0 0.7+0.3z 0.15 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
32 1.0 1.3-0.3z 0.15 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
33 1.0 1.0 0.05+0.1z 0.18+0.22z 1.0 -8.0 2.0 90 0.3 1.0
34 1.0 1.0 0.05+0.1z 0.62-0.22z 1.0 -8.0 2.0 90 0.3 1.0
35 1.0 1.0 0.25-0.1z 0.18+0.22z 1.0 -8.0 2.0 90 0.3 1.0
36 1.0 1.0 0.05+0.1z 0.40 0.6+0.2z -8.0 2.0 90 0.3 1.0
37 1.0 1.0 0.05+0.1z 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
38 1.0 1.0 0.25-0.1z 0.40 0.6+0.2z -8.0 2.0 30 0.3 1.0
39 1.0 1.0 0.25-0.1z 0.40 1.4-0.2z -8.0 2.0 90 0.3 1.0
40 1.0 1.0 0.15 0.18+0.22z 0.6+0.2z -8.0 2.0 90 0.3 1.0
41 1.0 1.0 0.15 0.18+0.22z 1.4-0.2z -8.0 2.0 90 0.3 1.0
42 1.0 1.0 0.15 0.62-0.22z 0.6+0.22z -8.0 2.0 90 0.3 1.0
43 0.740.3z 0.7+0.3z 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
44 1.3-0.3z 0.7+0.3z 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
45 1.3-0.3z 1.3-0.3z 0.05+0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
46 1.3-0.3z 0.7+0.3z 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
47 1.3-0.3z 1.3-0.3z 0.25-0.1z 0.40 1.0 -8.0 2.0 90 0.3 1.0
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REPRESENTATIVE SOLUTIONS AND ANALYSIS OF RESULTS

Initial and Boundary Conditions

Initial Conditions

Prior to initiation of infiltration, it is
assumed that the water in the soil is in static
equilibrium with resulting constant hydraulic head
equal to -8.0 feet (-2.44 meters).

Boundary Conditions

The circular area through which water is infil-
trating was assumed to have at a constant saturation
at all times (specified saturation condition) of 90
percent. A horizontal lower boundary is assumed to
exist at the bottom of the soil profile and no water
will flow into the bottom boundary unless the soil at
the bottom of the profile becomes fully saturated.
The outer boundary is far enough from the source of
water that the wetting front cannot reach to this
boundary.

Dimensions and Problem Specification

For all problems the dimensionless depth from
soil surface to the bottom boundary was D = 2.0 and
the dimensionless radius of circular area was taken as
ra = 0.3. A dimensionless time increment At of 0.005
was used to start the solution. Thereafter values
of Ar are periodically multiplied by values Tlarger
than one to increase the efficiency and decrease the
printout time. The solutions shown were terminated
before the wetting front had penetrated to the bottom
boundary or cylindrical outer boundary.

Methodology
The methodology includes the following steps:
a) A base solution for homogeneous soil in which

all parameters are constant throughout the soil
profile was obtained (problem 1).
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b) Obtaining solutions in which only one parame-
ter in each is varied as a linear and continuous
function of z, assuming no interaction between parame-
ters {(problems 2 through 11).

c) The description and study of the soil hetero-
geneity as explained in this study raises another
question. Is the heterogeneity effect due to two, or
more, soil parameters varying simultaneously the same
as the sum of the effects due to each parameter
varying individually? In other words, is there
interaction between the soil parameters? To investi-
gate the existence of interaction, solutions were
obtained with two and three parameters varying simul-
taneously (problems 12 through 47) and then compared
with results obtained by adding the sum of deviations
from the homogeneous case of the solutions obtained
when each parameter varied separately.

Whether interaction exists is of interest both in
studies devoted to defining infiltration character-
istics as well as studies devoted to estimating
variations in parameter values from observed infil-
tration characteristics. If no interaction exists,
both types of studies are much simpler than they
would be if interaction does exist. Should the former
be true then it is possible to determine the effects
of each single parameter independently of the others
and graphs or tables defining each such individual
effect could be combined to obtain the composite
effect. Furthermore, when attempting to determine the
variability of one parameter from field data it would
not be necessary to simultaneously be concerned with
the variability of other parameters. Should inter-
action exist then neither of these would be possible.
Rather the influence of all parameters would have
to be considered together.






NUMERICAL SOLUTION RESULTS

In this study 47 problems have been solved in
order to find the effects and interactions of the
variation of soil parameters on the solution of the
flow equation. Problem No. 1 was solved by specifying
none of the soil parameters vary (homogeneous soil)
and is used for a basis of comparison. In problems 2
to 11 only one parameter in each is varied with depth,
assuming no interaction between soil parameters. The
existence of differences between homogeneous and such
special heterogeneous soils is defined by comparing
the results from problem 1 with those from problems 2
to 11. The distribution of saturation, capillary
pressure head, and existing differences between
homogeneous and these heterogeneous soils along
the axis of symmetry at dimensionless time t = 1.88
for each solution is given in Appendix I in Tables 2
and 3.

Also the infiltration rate, volume of water
applied, vertical and horizontal movement of wetting
front and existing differences between homogeneous and
these special heterogeneous soils at several time
steps is given in Appendix I in Tables 4 through 7.
From the differences in these tables, it is clear that
heterogeneity has a significant influence on infil-
tration characteristics. Each parameter, however,
causes characteristics that are different.

Thirty-one solutions have been obtained for
problems specified with two parameters varying simul-
taneously. Problems 12 through 42 are these problems.
Comparing their solutions with those of the previous
problems allows some insight into existence of their
effects and interactions, or allows an investigation
of possibly applying the additive law of effect. If
the additive law of effects applies, that is no inter-
action exists, then it is possible to predict the
effect of heterogeneity of soil for more than one
varied parameter when acting together by simply adding
their effect when each acts separately.

"Appendix II, Tables 8 and 9, shows the distri-
bution of saturation and capillary pressure and main
effect and interaction effects for each problem at the
last time step T = 1.88. The infiltration rate, the
volume of water absorbed, the vertical and horizontal
movement of wetting front, main effects and inter-
action effects at several time steps from problems 12
through 42 are given in Tables 10, 11, 12, and 13 of
Appendix 1I. The main effects and interaction effects
are defined as:

The main effect of a factor is a measure of
the change in the response variable to
change in the level of the factor averaged
over all levels of all other factors.

Interaction is the differential response to
one factor in combination with varying
levels of a second factor applied simul-
taneously. That is, interaction is an
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additional effect due to combined influence
of two (or more) factors.

_ In this situation in which there are only two
variables, i.e., X and Py the main effect and inter-
action of A and Pp is computed as:

Main effect of heterogeneity due to variation of
parameter A = [solution (X, Py) + solution

(A) - solution (Py) - solution (0)]1/2 . [108]

Main effect of heterogeneity due to variation of
parameter Py = [solution (A, Pb) + solution

(Pb)- solution (A) - solution (0)]/2 . . [109]

Interaction effect due to combined influence of
parameters A and Py = [solution (A, Pb)
- (solution (A) + solution (Pb) - solution

(0))1/2 - [110]

in which solution (X, Pp) represents any feature of
the solution (i.e. distribution of saturation, capil-
lary pressure, infiltration rate, etc.) when the pore
size distribution exponent, A, and bubbling pressure
are varied. Solution () represents any feature of
the solution in which only pore size distribution
exponent, A, is varied while the other parameters
(i.e., Pp, Sy, N, and Ky) are constant along the soil
profile.  Solution (Pp) represents any feature of the
solution when any bubbling pressure, Ph, is varied
while the other parameters (i.e., A, Sy, n, Ky) are
constant along the soil profile. Solution (0) repre-
sents any feature of the solution No. 1 when all
of the soil parameters (A, Pp, Sy, N, and Ky) are
constant along the soil profile fhomogeneous soil).

To have more assurance of these results, solu-
tions to problems No. 42 through 47 are obtained. 1In
these problems, three parameters (X, Ph, and Sp) vary
simultaneously and remaining parameters (n and Ky) are
constant along the soil profile. If the parameters 2,
Pp, and Sy vary simultaneously, the main effects and
interaction effects are calculated as follows:

Main effect of heterogeneity due to variation of
parameter A = [- solution (0) + solution (A)
- solution (Pp) + solution (A, P,) - solution
(Sy) + solution (X, S.) - solution (Pb, Sr)

+ solution (2, Py Sr)]/4 e . . [111]



Main effect of heterogeneity due to variation of
parameter Pb = [- solution (0) - solution (A)
+ solution (Pb) + solution (2, Pb) - solution
(Sr) - solution (A, Sr) + solution (Pb, Sr)
+ solution (X, Py, Sr)]/4 . 2]
Main effect of heterogeneity due to variation of
parameter S = [- solution (0) - solution (A)
- solution (P,) - solution (», P,) + solution
(Sr) + solution (A, Sr) + solution (Pb, Sr)
+ solution (A, Py Sr)]/4 . [113]

Interaction effect due to combined influence of
parameters A and Py = [+ solution (Q)
- solution (A) - solution (Pb) + solution
(X, Pb) + solution (Sr) - solution (A, Sr)
- solution (Pb, Sr) + solution (A, Py Sr)]/4
. [114]

Interaction effect due to combined influence of
parameters A and S = [+ solution (0)
- solution (A) + solution (Pb) - solution
(A, Pb) - solution (Sr) + solution (A, Sr)
- solution (P, S.) + solution (X, P, S.)]1/4
. [115]

Interaction effect due to combined influence of
parameters Pb and Sr = [+ solution (0)
+ solution (A) - solution (Pb) - solution
(X, Pb) - solution (Sr) - solution (A, Sr)
+ solution (P, S.) + solution (X, Py, S.)1/4
. [116]

Interaction effect due to combined influence of
parameters A, Py, and S = [- solution (0)
+ solution (A) + solution (Pb) - solution
(X, Pb) + solution (Sr) - solution (A, Sr)
- solution (Pb’ Sr) + solution (A, Pye Sr)]/4
. . . . Im17]

The distributions of saturated and capillary pressure
along the axis of symmetry at dimensionless time T =
1.88 and also the magnitudes of infiltration rate,
volume of water applied, vertical and horizontal
movement of wetting fronts at each time step is
tabulated in Appendix III in Tables 14 through 19.
The main effects of heterogeneity due to variation of
each three parameters, and their interactive effects
which are computed from Equations 111 through 117 are
also given in Appendix III in Tables 14 through 19.

Nassehzadeh-Tabrizi et al. (26) obtained data
from the numerical solutions and found best fit by
linear regression analyses in order to quantify and
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define the relationship between varying soil parame-
ters and dependent variable of infiltration process.
For these analyses, data were obtained from solutions
to problems 1 through 11 at the following dimension-
less times, t: 0.2, 0.5, 1.0, and 1.5. The independent
variables for these analyses are the B coefficient (in
Equations 121, 122, and 123) of all five soil parame-
ters and T, and differences between homogeneous and .
heterogeneous infiltration rates; the depth of pene-
tration and radial movement are dependent variables.
The regression program has the capability that
the independent variable could either have its actual
value or a transformation of it. For example, (BPB)2,
(BL)2 are transformations of B coefficients of bub-
bling pressure, and pore size distribution exponent.
Several analyses were made for different transforma-
tions of independent variables. The best fit was
found to be a quadratic relationship for all five soil
variables and cubic relationships of the time, T.
The coefficients for a general equation to fit a curve
through data for 13 independent variables and one
dependent variable were computed. The general expres-
sions relate the difference between the dependent
variable of infiltration for homogeneous and heteroge-
neous cases or

af = f - f

homo. hetero. . [118]

AV = Vhomo. ™ Vhetero. N R

" AH = Hhomo. - Hhetero. - [120]

to the soil parameters and time, in which f is the

dimensionless infiltration rate; V is the dimension-
less vertical penetration of wetting front; and H is
the dimensionless horizontal movement of wetting
front.

The resulting regression equations are:

-0.003658 + 0.03855(BKV) - 0.00075(BKY)?

+ 0.2777(BSR) + 0.2110(BSR)Z - 0.0882(BPB)

- 0.00844(BPB)? + 0.45487(BL) + 1.0393(BL)2

- 0.08291(BPOR) + 0.018182(BPOR)Z + 0.0080363(t)
0.0051842(7)2 + 0.0014946(t)°  (R? = 0.98)

. [121]

. . . . . . .

0.014 + 0.232(BKV) - 0.155(BKV)Z + 0.173(BSR)
0.03(BSR) + 0.23567(BPB) - 0.12111(BPB)?

+ 0.23367(BL) + 0.83444(BL)Z + 0.28864(BPOR)
0.12397(BPOR)Z + 0.038548(t) - 0.033138(t)2
0.010726(1)3 (R% = 0.92)

. [122]

il
1

AV

+

. . 3 . . . .

0.0070762 + 0.0185(BKV) + 0.0125(BKV)?
0.18900(BSR) - 0.15(BSR)Z - 0.55(BPB)

AH =

- 0.27778(BPB)? + 0.99667(BL) - 0.10(BL)?

- 0.85455(BPOR) - 1.2479(BPOR)Z - 0.024151(x)

+ 0.028802(7)2 - 0.011772(7)3 (R% = 0.98)
N R X0



in which BKV, BSR, BPB, BL, and BPOR represent the B
coefficient of Ky, Sy, Pp, A, and n, respectively.
Equations 121, 122, and 123 are solved by the three
coaxial graphs, Figures 4, 5, and 6, respectively.
Each coaxial graph provides the magnitude of dependent
variables Af, AV, and AH, and show how time, t, and
rate of change of n, Pp, A, Sy, and Ko effect them.

In using the coaxial graphs, first take a specif-
ic dimensionless time parameter, T, next select
appropriate B coefficient for each soil parameter,
then enter each individual plot with these coef-
ficients in the order shown by the line with an arrow,
until the axis for Af, AV, or AH is reached. On each
figure the homogeneous case is solved.

The values Af, AV, and AH can be considered as
correction factors in obtaining infiltration rate,
vertical penetration, and lateral movement of the
wetting front when hemogeneous assumptions are made.
For example, Af can be obtained from coaxial graph,
Figure 4, or can be computed from Equation 121, for
any known soil (i.e., the magnitude of soil parameters
and their variation are known).

Thus

fretero = Thomo ~ Thetero . [124]
Because of the following assumptions, caution should

be exercised in using the coaxial graphs.

1. The regression equation used in developing
these graphs assumes no interaction of the soil
parameters.

‘
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2. The problems that have been solved and
compared herein are based on a single soil parameter,
varying in a given case.

A major objective of this study is to determine
the effects of more than one soil hydraulic. This
objective is met be comparing the solutions with two
or more parameters varying with the results given in
the coaxial graphs. For some of the solutions,
the comparison between the calculated values and the
values read from the coaxial graphs shows minor to
insignificant interaction and additive law of effect
can be applied. In many other cases this is not true.

For example in Table 8, the interaction column
shows there is a minor to insignificant interaction
between X' (when a prime occurs with soil parameter
symbol it indicates that the value of soil parameter,
in this case pore size distribution exponent, in-
creases with depth, otherwise its value decreases with
depth) and n (porosity decreasing with depth). Thus
for A and )A' the additive law of effect does apply.
To see this in more detail, at a depth z 1.2 the
degree of saturation for homogeneous soil S1 = 0.6799.
For the case in which pore size distribution exponent
is increasing with depth (0.7 to 1.3) S; = 0.6708,
and the case in which porosity decreasing with depth
(0.62 to 0.18) is S5 = 0.6713 (subscripts are the

problem numbers as shown in Table 1). The change
in the degree of saturations. in these two cases is
0.0177 (S7 - S1 + S7 - S5 = 0.0177). In Problem

No. 19 the two soil parameters are varying simulta-
neously. The degree of saturation at depth 1.2 is
S19 = 0.6620 which is about 0.0177 less than the
homogeneous soil. Thus the additive law of effect can
be applied here.



Dimensionless time parameter, =
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Graphical solution giving the difference between the instan-

Figure 4.

infiltration rate for homogeneous and heterogeneous

soil, Af; based upon linear coefficients which describe het-
erogeneity as a function of depth.

taneous
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Graphical solution giving the difference between the vertical
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penetration of wetting front for homogeneous and heteroge-
neous soil, AV. Based upon Tinear coefficients which describe

heterogeneity as a function of depth.

Figure 5.
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Dimensionless time parameter, t

Graphical solution giving the difference between the lateral

d heterogeneous
Based upon linear coefficients which describe het-

erogeneity as a function of depth.

movement of wetting front for homogeneous an

soil, AH.
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CONCLUSIONS

1. Heterogeneity of the soil due to variation of
soil hydraulic properties along the soil profile has

significant effect on all infiltration characteristics.

2. There is minor to insignificant interaction
between the soil parameters. No interaction effect
exists for vertical penetration and horizontal move-
ment of wetting front.

3. The additive law of effect can be applied in
using coaxial graphs. That is coaxial graphs provide

31

reasonably accurate estimates for more than one soil
parameter variation at a time.

4, The difference in solution feature between
the solution obtained by considering the variation of
a soil parameter and the solution of the homogeneous
soil are consistent in sign. This indicates that the
magnitudes of soil parameters of upper part of ghe
soil profile has a determining effect on the solution
of the problem.
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APPENDIX I

TABLE 2.--Disbribution of Saturation and Existing Difference Between Homoy:ueaus and Heterogeneous
Soils Along the Axis of Symmetry at Dimensionless Time T = 1.88.

Sseccrececcncanane

bbb bbbl E D L D D L T L L L e U U I

Parameter
Varied None A Pb Sp n Kv
etetacccotetec s nunerarcssasretrar s o nac et e e e “esvecursnsmcncnes
1 S‘ Sz 52‘51 53 S:’-SI 54 SS 56'51
AL L L LT T T pepupey ----------.-..------.-----------------J.---.---------.----------n-o----.-------—--o--
2,000 0.,9000  0,9000 0,0000 0,9000 0,0000 0,9000 o,oo&o 0,9000 0,0000 0,9000 0,0000
1,800 0.8407 10,7623 -0,0784  0,8319 0,0088 0,8442 0,005 0,8397 ~0,00;0 0,8460 0,005}
1,600 047801 0,6606 =0,1155  0,7657 =0,0164  0,7846  0,0045 0,7775 =0,0026 60,7900 0,0099
1,400 0.7276  0,5%08 «0,1308 06,7076 =0,0200 0,7296  0,0020 0.7224 «0,0052  0,7411  0,0135
1,200 0.6799 00,8391 =0,0408  0,6526 =0,0273  0,6604 =0,0135 0,873 =0,0086 0,6955 00,0156
1,000 040313 0,4774  =0,1539  0,5932 =0,0381  0,8195 0,0118 0,6189 =0,012u 0,6463  0,0150
0,800 0.5746 00,3939 =0,1807  0,5190 ~0,0556 0,5507 =0,0239 0,5584 =0,0162 0,5838  0,0092
0,600 0,4977 95,2905 =0,2072 0,4036 =0,09ul 0,4544  ©0,0433 0,479 =0,0l86 0,4677 =0,0100
0,400 043015 0,2980 =0,0029  0,2356 =0,1259 09,2745 =0,0870 0,387 =0,0128  0,2854 =0,0701
0,200 0.2546  0,3218  0,0672  0,2288 =0,0258  0,1837 =0,0709 0,255t 0,000  0,2537 =0,0009
0,000 0.2563  0,3483  0,0920 0,224 0,039 0,1688 =0,0875 0,2563 0,0000 0,2%3% 0,0000
TABLE 2.--Continued.
esrsorececncatcsnnaans wesnossa B T L L LT T T e O T S TP YO
Parameter , . o
B . SO . S, S
z 5 57 5% Sg S5 S $9°5 S0 St Sy ns
emeceresuonmvennna “oen ene con - remwssssswstesessneraTeenrnaseanan
2,000 0,9000 00,9000 0,0000 0,9000 0,0000 0,9000 0,0000 0,5000 0,0000 0,9000 0,0000
1,800 0,8407  0,8413 0,0006 0,8530 0,0123 0,8386 =0,00u% 0,8415 0,0008 00,8358 <0,0049
1,600 0,780t  0,7798 0,000% 0,7984 0,0183 0,7746 =0,0055 0,7824 00,0023 0,715 ~=0,008b
1,400 06,7276 0,7239 *0,0037 0,7493 0,0217 0,72u0 =0,0038 0.7322 0,004 0.7163 =0,0113
1,200 0,6799 00,6708 =0,009; 0,7055 0,0256 0,681f 0,0012 0,6874 90,0075 0,b672 =0,0127
1,000 0,6313 00,6152 =0,0161 0,6637 0,0324 0,6400 0,0087 0,6423 0,0110 0,6192 =0,0121
0,800 0,57T46 00,5484 =0,0262 0,8191 0,0445 0,5942 0,0196  0,5897  0,0151 0,5666 =0,0480
0,600 0,4977  0,4S15 =0,0462 0,560 0,0683 0,5346 0,0369 0,5175 0,0198 00,5007 0,0030
0,400 0,3615  0,2482 =0,1133 0,595% 0,2340 0,4352 00,0737 0,3474  0,0259 0,032  0,0417
0,200 0,2546  0,2126 *0,0420 0,3833 0,1287 0,3285 00,0719 0,2550 0,0004 0,236 0,0090
0,000 0,2563  0,2069 =0,0494 00,2986 0,0423 0,338 00,0875 00,2563 0,0000 0,256  0,0000
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TABLE 3.--Distribution of Capillary Pressure and Existing Difference Between Homogeneous and

Heterogeneous Soils Along the Axis of Symmetry at Dimensionless Time 1 = 1.88.

bbb e b L L L T L T T T iU A

Parameter

Varied None A P n K
... cacamceas evtaticssnertatetcaLtar e cseutrrere v e nantsanvusnnnaanaloncncnnoeoane

z PcI pc4 PcA"Pc Pc5 pcs'Pc] Pc6 Pcé'Pcl

2,000 1,1333 1,1081 ~0,0322 1,4733 06,3400 1,1538 0.,0208 1,1333 0,0000 1,1533 0,0000
1,300 1,2307 1.3029 0.0722 1,5458 0,3151¢ 1,2537 0,0230 1.2%24 0,0017 1,2213 =0,0054
1,600 1.3480 1.,5%300 0,181 1.6291 0,2802 1,3749 0.0260 1.,3547 0,0058 1.3280 =0,0209
1,900 [TRATY 1,7758 0,3042 1,7073 0,2357 1,50t1 04,0299 1,u850 0,0134 1,379 «0,0337
1,200 1,0042 2,0899 0,u857 1,7928 0,1880 1,6389 0,0347 1,630% 0,026} 1,5582 «0,04s0
1,000 1,7602 2.59¢6u 0,8302 1,9177 0,155 1,804 0,0462 1,8128 0,0umn 1.7127 =0,053%
0,800 2,0017 3.1 t,7720 2,1654 0,1637 2,0868) 0,0664 2,0180 0,0183 1,955 e0,0u22
0,600 2,444S T.7304 5,2859 2,9485 0,5050 2,564 0,139% 2,563} 0,138s 2.,51713 0,0728
0,400 4,0198% 8,3904 4,3709 8,1294 4,1099 4,9320 0,9125 G, 2784 0,2589 86,2792 2,2597
0,200 8,123 8,2000 0,0769 8,199¢ 0,0768 84,1779 0,0548 38,0838 ~©0,0363 8,1973 0,0742
0,000 7.9998 8,0000 0,0002 8,0000 ¢,0002 8,0000 0,0002 71,9990 ~=0,0008 8,0000 0,0002
1ABLE 3.--Continued.
T T T L T T T T T L o L LT T T L L Lo L)
Parameter . ¢

Varied None At n Ky

P Y L T TPy

z Pc] . Pc7 Pc7'Pcl ch ch Pog ey P“IO P‘]a-PH Pcn ?
T T T T ey RSy
2,000 1,133 1,1958 0,082 0,7933 =0,3400 t,1)176 =0,0157 1,1333  ©,0000 1.1333 0,0000
1,800 t,2307 1.312¢ 0,0819 0,9190 =0,3117 1,2131 «0,0176 1,2293 =0,0014 1.2393 0,00¢80
1,600 1,3489  1,4415  0,0926 1,0750 =0,2739 1,3292 «0,0197 11,3440 ~0,0049 1,3677 0,0188
1,400 1,4716  1,5626 0,09t10 1,2482 =0,2234  1,409% =0,0221 1,401 =0,0115 1,5010 0,0294
1,200 1,0042  1,0836 0,0794  §,4383 *0,1659 11,5788 «0,0254 91,5818 =0,6224 1,434 00,0392
1,000 1,7662  1,8270  0,0608  1,6548 <0,1114 1,7348 ~0,0314 31,7266 =0,0395 11,8114  0,0452
0,800 2,0017  2,0439 00,0422 1,9205 =0,0812 1,956%5 =0,0452 1,931 =0,0684  2,0404 0,0387
0,600 2,d444S 2,%226 0,0781¢ 2,2883 =0,1582 2,3504 =0,0941 2,128 w0,1317 2,4238 «0,0207
0,400 4,0198 46,2283 2,2088 2,9030 =1,1165 3,5087 =0,5108 3,5803 =0,4392 3,9603 =0,4392
0,200 8,1231 B8,1992 0,076%1 4,5168 «3,8083 7,9779 w=0,1452 B,0970 ~0,06261 8,0970 =0,02ci
0,000 17,9998  8,0000 0,0002 7,435¢ =0,5644  7,9992 «0,0006 7,9Y93  0,0000 V,9998  0,0000
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TABLE 4.--Infiltration Rate and Existing Differences Between Homogeneous and Heterogeneous Soil at
Diffarent Time Steps.

T T T L L T L L L LT L Y L L LT P )

P;:‘:rﬁser None A Py S, n Ky
LT T LT T T T T T YT Y P TE
T fl o f3 ffy f fa-fy fs f5-fy fg oy
vevona cesessevvane U P Y P
0,005 r,2217  2,2992 1,077S 11,2872 0,0655 11,0760 =0,1457 13,7572 0,5355 11,2201 =0,0014
0,020 0,7111  0,7878 0,0787 0,7876 0,076S5  ©0,0407 0,0704 0,8780 0,166% 0,7080 =0,0031
0,050 0,5553 00,4295 =0,1258  0,6195 0,0642 0,5049 =0,0504 0,bkbs  0,0913  0,5512 =0,004]
0,110 0,4734  0,2800 =0,1934  0,5264  0,0530 0,4338 =0,0396  0,5267 0,055  0,de8l -0,005)
0,200 0,4321 0,2173 =~0,2148 0,4765 0,04uu4 0,397} =0,0348 0,4ty 0,062 0,4203 =0,0058
0,330 0,3992  0,1760 =0,2232 0,4353  0,03s1  0,3685 +0,0307 0,4226 00,0234 0,3524 =0,0008
6,680 0,3818 0,1531 =0,2287 0,u102 0,0284 0,3%31 =0,0287 0,3971 0,0153 0,3742 =0,0070
0,980 0,378 0,1436 =0,2547 0,4004 0,0221 00,3499 «0,0284 0,389 0,0113 0,3700 »0,008)
1,280 0,3774 0,1384 =0,2390 0,3947 0,0173 0,3490 ~0,0284 0,38068 0,0092 0,3687 =0,0087
1,580 00,3771  0,1349 w0,2422 0,3909 0,0138  0,348Y 0,0264 00,3846 0,0075 0,368] =0,0090
1,880 0,3771 0,1325 0,244 0,3880 06,0109 0,3487 =0,0284 0,3839 0,0068 0,3679 =0,0092

TABLE 4.--Continued.

L L R L L L P R P e T T N T T T T

Parameter
Varied

1

R T T T T TN P U O P AP Sy puy e e canua

0,008 1,2217  1,6939  0,4722 11,1548 =0,0669 §,3846 0,1429  0,6493 =0,5724  {,2233 0,001
0,020 0,7311  0,8997 0,886 0,6171 =0,0940 0,7765 0,0654 0,4B99 «0,2212 0,714{  0,0030
0,050 0,5553  0,6745  0,1i92 0,4BS3 =0,0700 0,60i1 0,0458 0,u415 e0,1138  0,5593  0,0040
0,110 0,4734  0,5562 0,0848 0,4184 =0,0550 0,5084 0,0350 0,4082 =0,0652 0,477 0,005}
0,200 0,4321  0,4991  0,0670 0,3879 =0,06442 0,4628 0,0307 0,3899 ~0,0422 0,4381 0,0060
0,380 0.,3992  0,4535  0,0543  0,3640 =0,0352 0,4259 0,0267 0,3731 «0,0261 0,4062 0,0070
0,060 0,3818  0,4256 0,0438  0,3545 =0,0273  0,4064 0,0246 0,3656 =0,0162 0,3896  0,0078
0,980 0,3783  0,4137  0,0354  0,3545 =0,0238 0,4023 0,0240 0,3656 =0,0127 0,386 0,008}
1,280 0,3774  0,4067  0,0293  0,3545 *0,0229 0,4043 0,0239 0,3656 0,018 0,3860 0,008
1,580 0,3771  0,4019 0,0248  0,3545 ©0,0226 0,4010 0,0239 0,3656 #0,011S 0,30860  0,0089
1,880 0,3771 00,3983  0,0212 0,3545 =0,0226 0,4010 0,02Y9 0,365s #0,0145 0,3860 0,0089
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TABLE 5.--Volume of Water Applied and Existing Difference Between Homogeneous and Heterogeneous Scil
at Different Time Steps.

L R D L N L L T T T T e e T LT LY P S T L T

Parameter
Varied None A Pb Sr n K'

D L LT T LT LT T T T T T T T R R yapep ey PUpIE R S
1 H] HZ Nz-Nl “3 H3-N, NA H4-H| HS HS'HI Hb HS-H‘
0,005 0,0081 06,0114 0,0081 90,0064 0,0003 0,00%53 «0,0008 0,0087 0,0026 0,0061 60,0000
0,020 0.,0142 0v,0157 0,0015 60,0157 06,0045 0,0128 «0,0014 0,0178 0,0033 G,0i41 =0,0001
0,050 0,0217 0,0214 «0,006}% 0,0309 0,00%2 0,0252 ~0,0025 ¢,032} 0,0048 0,025 «0,0002
0,110 0,052 0,0308 <0,0212 0,0579  0,0059 0,06477 =0,0043  0,0581 60,0081 0,0514 0,000
0,200 0,0864 0,0434 =0,0ul0 0,0953 0,0089 0,0794 =0,0070 00,0938 G,0072 0,0652 e0,0012
0,384 0.,15817 00,0668 =0,0849 0,1654 0,0137 0,1400 =0,0117 0,1605 0,0088 0,1491 «0,0006
0,680 0.,2596  0,1040 =~0,1556 0,2789 0,0193 0,2400 =0,0196 0,2699  0,0103  0,254s e0,00%2
0,9¢0 0,3707 0,1407 w=0,2300  0,392¢ 00,0217 0,3428 «0,0279  0,3818 0,011 0,3626 =0,0081
1,280 0,48%0 0,1770 =0,3060 0,5082 0,0222 0,447 =0,0363 0,4947 0,0117 0, 47319 «0,0111
1,580 0,5957 0,213l =0,382s 0,617 0,0218 0,5509 =0,0448 0,0081 0.,0124 0,5816 =0,014}
1,880 0,708¢ 0,2091 =0,4598 0,7295 0,0208 0.,6554 =0,0535 0,7217 0,0128 0,691 «0,0173

TABLE 5.--Continued.

D T I e Y L N L T P LYY )

Parameter
t " ¥ Wy Yg HyoH) Yy Ho ¥y o YoM "
CeemmeeeuceuceesmcuveseeTeanun .o yamraeeeaatmensaremsataessesaeneueretnenss ertaan s uensamasearnaarare
0,008 0,0001 06,0084 0,002% 02,0057 «0,0004 0,0068 0,0007 0,0032 ~0,0029 0,000} 0,0000
0,020 0,01u2 0,0179 0,00%7 0,0123 =0,0019 0,0155 0,0013 0,0097 «0,0045 0,0142 0,0000
0,050 90,0277  0,0337  0,0060 0,0242 ~0,0035 0,0300 ©0,0023 ©0,0220 ~0,0057 ©0,0279  0,0002
0,110 0,0520 00,0614 0,0094 0,0460 =0,0060 0,0559 0,0038 0,049 0,007} 00,0526 0,0008
0,200 00,0864 0,0098 0,0134 0,077S =0,0089 0,092% 0,0061 0,0779 «0,008S 0,0876 06,0012
0,380 0,1917 0,1723% 0,0208 0,1383 =0, 0134 0,1618 0,0101 0,1417 ~0,0100 0,543 0,0020
0,080 0,259 0,289 0,0297 0,2410 =0,0188 0,2763 0,0167 0,246 =0,0110 0,2049 00,0053
0,980 e, 3707 0,4054 0,0347 0,3511 =0,0196 0,3942 0,0215 0,3591 e0,0118 0,3768 0,0081¢
1,280 a,u830 0,5205 0,037S 00,4648 <«0,0185 0,5136 0,0306 0,708 =0,0122 0. 4941 0,011
1,980 0,5957 0,6349 0,0392 0,5798 =0,0159 0,6335 0,037 0,5832 ~0,012% 0,0099 0,0142
1,880 0.7089 0,7488  ©0,0399  0,6961 =0,0128 0,7538  0,0449  0,6959 =0,0130 0,7260 ©0,017%
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TABLE 6.--Horizontal Movement of Wetting Front and Existing Difference Between Homogeneous and
Heterogeneous Soils at Different Time Steps. .

\

Parameter
Varied None A Pb S, n Kv
D L D T T o T LT T T T LT T L T Ty peppspy
T Hl H2 HZ-H] }(3 Hj-H( Hy Hq-M] H5 HS-HI N6 Hé-M‘

L L T e T L L T T T L T VR g Ry U Uy o gy S g
0,005 0,2000 a,3000 0,1000 0,3000 0,1000 0,2000 0,0000 0,2000 09,0000 0,2000 0,0000
0,020 0,3000 0,3000 0,0000 0,4000 0,1000 06,3000 0,0000 0.3000 0,0000 ¢,3000 0,0000
0,050 a,u000 U, 4000 0,0000 0,5000 06,1000 0,u000 0,0000 0,u000 0,0000 0,u000 0,0000
0,10 0,5000 G,4v00 =0,1000 0,6000 0,1000 0.5000 0,0000 0,5000 0,0000 0,5000 ¢,0000
0,200 G.0000 0,%5000 =o0,1000 0,7000 0.,1000 0,6000 0,0000 0.5000 =0,1090 06,6000 €,00060
0,380 0,3000 0,6000 =0,2000 0,9000 0,1000 0,8000 0,0000 0,7000 =~0,1000 60,8000 0,0000
0,080 1,0000 0,6000 «0,4000 1,2000 0,2000 1,0000 0,0000 0,8600 =0,2000 0,9000 =0,1000
0,980 l.1000 09,7000 «0,4000 1,0000 0,3000 1,1000 0,0000 0,9000 =0,2000 1,1000 0,0000
1,280 1,2000 0,8000 =0,d4000 1,5000 0,3000 1,2000 0,0000 1,0000 =~0,2000 1,2000 0,0000
1,580 1.3000 0,9000 =0,4000 1,6000 60,3000 1,3000 0,0000 1,1000 =D,2000 1,3000 0,0000
1,680 1,4000 0,9000 =0,5000 1.7000 0,3000 1,4000 0,0000 1,2000 =0,2000 1,4000 09,0000

TABLE 6.--Continued.

D T R L L L L L L L T T Y R L L PP P R Y 1)

Parameter
Varied None Al Py’
T “l H, H7-Hl HB HB-H]

esesccccnnnsencascansuan escasvaccaoe erasecsuanee

0,009 0,2000 0,3000 ©0,l000 00,2000 0,0000 ©0,2000 0,0000 0,3000 ©0,1000 0,2000 0,0000
0,020 0,3000 0,4000 0,000 0,3000 06,0000 0,3000 0,0000 00,4000 0,1000 0.3000 0,0000
0,050 0,4000 0,%5000 0,1000 0,4000 0,0000 0,4000 0,0000 0,5000 0,1000 0,4000 0,0000
0,110 0,5000 0,7000 0,2000 0,4000 ~0,1000 ¢,5000 0,0000 0,7000 00,2000 0,5000 0,0000
0,200 0,6000 0,8000 0,2000 0,5000 =0,1000 0,6000 0,0000 0,8000 0,2000 0,6V00 0,0000
0,380 0.,8000 1,0000 Q,2000 06,6000 ®=0,2000 0,8000 06,0000 1,0000 0,2000 0.,8000 0,0000
0,880 1,0000 1.3000 89,3000 0,8000 =0,2000 0,9000 =0,1000 1.,2000 0,2000 1.0000 0,0000
0,980 1,1000 1,5000 0,4000 0,9000 =0,2000 11,1000 ©0,0000 1,4000 0,3000 1,1000 ©0,0000
1,280 1.2000 1,6000 0, 4000 0,9000 =0,3u00 1,2000 06,0000 1,5000 0,3000 1.2000 0,0000
1,580 1,3000 1,8000 80,5000 1,0000 ~0,3000 1,3000 0,0000 1,6000 0,3000 1,3000 0,0000
1,880 1,4000 1,9000 60,5000 1,1000 =0,3000 1,3000 =0,1000 1.,8000 0,4000 146000 0,0000
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TABLE 7.--Vertical Penetration of Wetting Front and Existing Difference Between Homogeneous and
ileterogeneous Soils at Different Time Steps.

Parame ter
Varied

Vo4

Yy

Vih

r
cascepescne

S

Yy

V¥

v,

S

K

L

Vg¥y

3

Yo\

0,005
0,020
0,050
0,1t0
0,200
0,380
0,080
0,980
1,280
1,980

1,680

08,2000
a,3000
645000
0,6000
0,8000
1,1000
1.3000
1.5000
1.7000
1.8000

2,0000

0,3000
0,4000
0,5000
0,0000
0,8000
0,9000
1,2000
1,3000
1,5000

1,6000

t,7000

TABLE 7.--Continued.

Parameter
Yaried

eesvecseaamcaseseanvantrisannaacesnnsnyadbassersuancasuaccs bncansoncancannton

T

0,005
0,020
0,050
0,110
0,200
0,380
0,680
0,980
1,280
1,580

1,880

None

!

0,2000
0,3000
0,5000
0,6000
0,8000
1.1000
1,3009
1,5000
1,7000
1.,8000

2,0000

Yy

0,3000
0,4000
0,6000
0,7000
0,9000
1.1000
1,3000
1,5000
1,6000
1,7000

1,8000

0,1000
0,1000
0,u000
0,0000
0,0000
“0,2000
«0,1000
©0,2000
“0,2000
-0,2000

«0,3000

Vi

0,1000
0,1000
09,1000
0,1000
0,1000
Q,0000
0,0u00
0,0000
®0,1000
-0,1000

*0,2000

0,3000
0,4000
0,5000
0,7000
6,9000
1.1000
1,3000
1,64000
1.,6000
1,7000

1.8000

P

Va

0,2000
0,3000
0,4000
0,6000
0,8000
1,1000
1,4000
1,6000
1,9000
2,0000
2,0000

0,1000
0,1000
0,0000
0,1000
0,1000
0,0000
0,0000
=0,1000
=0,1000
=0,1000

“0,2000

0,0000
0,0000
«0,1000
0,0000
0,0000
0,0000
0,1000
0,1000
0,2000
0,2000

0,0000

0,2000
09,3000
0.5000
a,7000
0,8000
1,1000
1.,3000
1,5000
1.7000
1.8000

1,9000

06,2000

09,3000

10,5000

0,7000
0,8000
1,0000
1,3000
(,5000
1,7000
1,9000

2,0000

40

0,0000
0,0000
0,0000
0.1000
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000

.0,31000

VoY
0,0000
0,0000
0,0000
0,1000
¢,0000

“0,1000
0,0000

02,0000
0,0000
0,1000

0,0%00

0,2000
0,3000
0,4000
0,6000
0.7000
0,9000
1,2000
1,4000
1,6000
1,8000

2,0000

v

10

0,3000
0,4000
06,6000
0,8000
0,9000
1,2000
1,4000
1,8000
1,7000
1,8000

2,0000

0,0000
0,0000
=0,1000
0,0000
“0,1000
=0,2000
=0,1000
«0,10060
=0,1000
06,0000

0,0000

1w

1
0,1000
0,1000
0,1000
0,2000
0.100&
0,1000
0,1000
0,1000
0,0000
0,0000

0,0000

0.2000
0,3000
0,5000
0.6000
0,8000
1.,0000
1.3000
1,4000
1,80600
1,7000

1.,9000

0,0000
0,0000
0,0000
0,0000
0,0000
-0,1000
0,0000
*0,1000
-0,1000
=0,1000

=0,1000

X

v

n

0,2000
0,3000
0,5000
0,7000
0,8000
1,1000
1.3000
1,6000
1,7000
11,9000

2,0000

v
csetucveverosvnrcetanensnensens

Yy

0,0000
64,0000
0,0000
0,1000
0,0000
0,0000
0,0000
0,1000
0,0000
0,1000

0,0000



TABLE 8.--Distribution of Saturation, Main Effect and Interactive Effect Along the Axis of

Symnetry at the Dimensionless "ime t = 1.88. TABLE 8.--Continued
Parameter Parameter
Varied None A Py R Pb Varied None X Sp! ras)
2 5 S S S Effect Effect Inter- R Effect Effect Inter-
1 2 3 12 of A of Py action 7 8 S, Sg S16 of A of S, action
2,0 0,9000 n,9000 0,9000 0,9000 0,0000 0,0000 =0,0000 2.0 0,9000 0,9000 0,9000 0,9000 0,0h000 0,0000  =0,0000
148 0,8407 0,762% 0,8319 0.8281 ), 0411 0,028% 0,073 1.8 0,8407 0,702} 0,8166 n,7492  =0,0829  =0,0086  =0,0045
1.6 20,7501 0,66Us 0.,7657 60,7605 =0,0603 0,0408 0,055 1.6 0,78u1 0,664k 0,7746 n,oub2  «0,1210  ~0,0109  =0,008S
1,4 0,7276 0,5908 0,7076 0,7040  =0,0672 n,nu3e 0,n638 1.4 v,7276 0,596K 0,7240 n,5K35 =0 1356  =0,0084  =0,0049
1.2 0,6799 0,6391 0.6526 0,053 -0,0202 =0,00867 0,0206 1.2 0,6799 06,0391 0,6811 0n,5329 «0,0945 -0,052% «0,0537
1,0 0,6313 0,4774 0,5932 n,6011 =0,0730 n,0428 0,0869 1.0 0,6313 0,474 0,6400 0n,4B14 0,1563 0,0064 =0,0024
D4R 0,574e 0,393¢9 0,5190 0,5403  «0,0797 0,0454 0,1010 0.8 0,5740 0,3919 0,5942 0,4128  «0,1811 0,0193  =»0,0003
0.6 0,4977 0,2905 0,4030 0,4541 -0,0784 0,03u8 0,1269 0.0 0,497 0,2905 n,53u6 n,3264  =0,2077 0,0364  «0,G6005
0.4 0,3018 0,2986 0,2356 n,3053 0,0034  =0,0596 0,0663 n,4 0,3615 0,29R8 n,4352 60,3181 ©0,0900 0,0466  =n,0271
0.2 0,2546 n,3218 0,2288 0,2396 0,0640 =0,0290 =0,0032 0.2 0,254b 0,3218 0,3265 n,3856 0,0632 0,0678  =0,0040
0,0 00,2563 0,3483% 0,2244 n,30u8 0,0861 N, 0376 «0,0059 0,0 0,2563 0,34ny 0,34l8 0,a2u9 0,0866 0,0821 «0,0085
E TABLE &.--Continued. TABLE 8.--Continued
Psgirimsée_r_ None » Po A AP P‘\al(::l?izer None A Sp A &S,
z 5 57 53 513 o n erp action z S s, s s S S
. b 1 2 4 15 r
2,0 0,9000 0,9000 60,9000 0,9000 0,0000 0,0000 =0,00600 2.0 0,9000 0.9000 0,9000 0,9000 0,0000 0,0000 *0,0000
1.8 0,8407 0,8418 0,8319 06,8347 0,001 =6,0077 0,0011 1,0 0,607 0,7623% 0,442 0,774e =0,0740 0,0079 0,0044
1e0 0,7801 0.,7798 0.7657 0,7678 0,0008 =0,0134 00,0010 1,6 0,7001 0,6b46 0, TRUL 0.,6796 0,11061 0,0099 0,0053
1.4 0,727 0.7239 0.,7078 0,7048 «0,0032 -0,0198 0,0004 1,4 0,7276 0,5986R 0,729 0,5083 =0,1200 0,008H 0,004?
1.2 0,6799 0,6708 n,05826 0,6425 «0,0094 «0,0278 -0,0008 1e2 0,0799 0,0391 0.66604 n,S5433 =0,0810 “0,0547 -0,0412
1.0 0,6313 0,6152 0,9932 0,5737 =0,0178 -o_o}qé -0,0017 1,0 0,631% 0,47174 0,0619% 0,4707 «0,15%4 “0,0092 0,005
0eb 0,5746 0,54k4 0,519V 00,4856 =0,0298 0,059 60,0038 0,8 0,5746 ty 3939 0,9507 06,3711 «0,180¢2 “0,0233 06,0006
0.6 0,4977 60,4915 0,4036 0,3207  =0,0646 =0,1124 =0,0183 0,6 0,4977 06,2905 0,d544 0,2536  =0,204n  =0,00401 0,0032
N8 0,3818 00,2482 0,235%6 0,2047 =0,0721 -0,08u? 0,0412 0,4 0,3818 0,2968 2745 0,2490 0,004 =0,06R3 0,0187
0,2 0,2548 0,2126 0,2288 0,1945  =0,0382 =0,0220 0,0038 0.2 0,2548 60,3214 0,1837 0,2579 0,0707  =0,0674 0,063%
0.0 0.,250% 0,2069 0,2244 N 1888  «0,0440 =0,0265 0,0054 040 0,256% 0,345% 0,1684 0.,2716 00,0974  =0,0821 64,0054
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TABLE 8.--Continued.

TABLE 8.--Continued.

P\algi?zger None Al Sr A& Sr Pxil?zger None r i A B
- Effect Effect Inter- 7 S S S S §iff$t g;fsCt ;2&?;;
A S] S7 S4 517 of A' of Sr action ! 7 5 19 ‘ ‘
2.0 0.9000 0,9000 0.9000 0.9000 0,06000 0,0000 -0,0000 2,0 0,9000 0,9000 0.9000 06,9000 60,0000 0,0000 =0,0000
1o8 08407 0.8413 0.8442 0.budy 0,0003% 0,0081  =0,0004 1ed v.Ba0? . EALY 0.8397 n.su0e 0uN006 00010 20,0000
leo n,7801 0,7798 0,7846 0,7631  =0,0000 0,0039  «0,0006 et 0.7601 0.7798 07775 Po7768  =0,0005 0,002 =0.0002
1.4 0.7276 0.7239 n,7296 n.7244  =0,0044 60,0012 =0,0008 ved v.T276 0.7239 Gataes 0.,7183  -0,004%  =0,0084  =0.0002
1.2 0.8799  0,6708  0,6664  (,0654 =0,0050  =0,0094  0,0041 o2 0.e799 0,670k 06713 0.0620 =0,0092  =0,0087  =0.0001
1.0 0,6313  0,6152  0,6195  0,0004  =0,0176  =0,0133  =0,0015 o0 0ue313 048152 0.01B9  0.0025  =0,0162  =0.0125  =0,0002
Our 0,5746  0,5464  0,5507  0,5194  =0,0287  =0,0265  =0,0026 0.6 0,574 0,54bu 0.55B4  0.531B  =0,0264  =0,016d4  =0.0002
006 0,u977  0,4515  0,454¢  0,3974  «0,0516  =0,udR]  =0,0054 0sb 0,477 0.4S1S  0.4791  0,4324  -0,0465  -0.0188  =0.6003
0.4 0,3015  0,2482  0,2745  0,1726  =0,1076  =0,0813  0.,0057 0ud 0L3elS 0.2052 0,3ubT 0,2430 =0,1095  =0,0090  0.0038
0.2 0,2546  0,2126  0,1A37  0,1384 0,036  =0,0726 =0,0017 0,2 0.2546  0,2126  0,2551 nogtze  =0,0022  0,0003  =0.0003
0,0 09,2563 0,2069  0,1688 06,1136  =0,0523  =0,0904  =0,0029 0.0 0,2563  0,206%  0,2563 0,069  =0,0494  0,0000  0,0000
TABLE 8.--Continued. TABLE 8.--Continued.
Parameter Paramezg}
Vaﬁifi_ None A S A& S Varied None X K, X & K,
Z 5 S S 518 Effect  Effect Inter- 2 5, s, s s Effect  Effect Inter-
- r [ 6 20 of A of Kv action
2.6 0.9000 0.,9000 0.,9000 0.9000 0,uC00 0,0000  =0,0000 2,0 0,9000 0,9000 0.9000 01,9000 0,0000 0,0000 =0,0000
1.8 0,8007 0,84113 0,8166 0,8378 0,0009 -nN,0038 0,0003 1.8 0,8407 0,723 0,8u60 0, 7668 =0,0788 0,0049 =0,0004
140 0,7301 0,779 0,7746 0,7753 0,0002  =0,0050 0,0005 1.6 0,7801 0,66u6 0,7900 01,6723 =0,1166 0,0088 =0,0011
1.4 0,727 0,7239 0,7240 0,7216 =0,0030 =0,0030 0.,0007 1ol 0,7278 0,598 G, 7ul N,b006! U, 1329 0,0114 =0,0021
1.2 0,6799 0.6708 0.5811 0.6738  =0,0082 0,0021 0,0009 V.2 0,6796 0.6391 0.6955 0.Su75  =0,0044  =0,0380  =0,0536
1.0 0,6313 0,0152 0,6400 N.b266 =0,0147 60,0100 0,0013 1,0 0,6313 00,4774 n,64863 0.,4798 0,602 06,00R7 “0,0063
0,8 0n,57de 0.5484 0,5942 0,5723 =0,0241 0,0217 c,002% 0.8 0,574s 0,3939 0.58348 0,3736 =0,1955 “0,005% -“0,0147
0,0 00,4977 0,491% 0,5346 0,4971 =0,0419 0,0413 0,0044 0.6 0,4977 n,290% 0n,4877 0,2807 0,207} -0,0099 0,0001
0,4 0,3615 0,2482 0,4152 0,3341  =0,1072 0,0798 0,0061 0.4 0,3615 0.2986 0,2854 0,984  =0,0250  =0,0382 0,0379
0.2 0,2548 0.2126 0,3265 0.2867  =0,0409 09,0730 0.0011 0,2 n,2546 0,3218 0,2537 0.3218 0,0677  =0,0005 0,0005
0,0 01,2563 0,2069 0,3u38 0,3002 «G,0U8Y 0,0904 n,0029 0.0 0,256% 0.3uss 0.2563 0,34R3 0,0920 0,0060 0,6000



TABLE 8.--Continued.

TABLE 8.--Continued.

‘Paraneter Parameter
Varied None A K, A&KS Varied None P Sp! Py &S
Effect Effect Inter- Effect Effect Inter-
z S‘ 52 S” 52] of A of KV' action 7 S] 53 54 525 of Pb of §.' action
2.0 0,9000 0,9000 0.9000 10,9000 0,0000 0,0000 =0,0000 2.0 0,9000 0,9000 0,9000 06,9000 0,0000 60,0000 =0,0000
1.9 0,8407 0,7623 n,8358 n,7581 =0,0781 -0,0046 0,0003 1.8 0,b407 0,8319 0,8306 n,b268 -0,009}% -0,0046 =0,0009
1.0 0,7601 0,bbUb 0.7715 01,6578 =0, 1146 =0,0077 0,0009 146 0,7601 0,7657 60,7746 0,7589  «0,0150 =0,0081 =0,0007
1.4 0,7278 0,5968 0,7163 0,5888 =0,1292 =0,0097 0,0017 Led 0,7276 0,7076 0,7240 0,7029  =0,0206  =0,004)  =0,0005
1.2 0,6799 0,6391 0,6672 0,5320  =0,0880 =0,0599 =0,0472 1.2 0,0799 0,6526 0.6811 0.,6529  =0,0277 0,0008 =0,0005
1.0 0,6313 0,4774 0.6192 0. 4TuB  «0,1491  =0,N073 0,0047 1.0 0,6313 0,5932 0,6400 0,6019 =0,0381 0,0087  =0,0000
048 0,5746 0,3939 0.5666 0,4083  =0,1715 0.,0012 0,0092 0.8 0.574s 0,5190 0.5942 0,5407  =0,0548 0.02006 0.,0010
Neb 0,4977 0,2905 0,5007 0,3096 «0,1992 0,0111 06,0081 0.6 0,4977 0,40%8 00,5146 00,4478 =0,0906 0,0404 0,0038
a,u 0,1615 0,2986 0.4032 0,2992  =0,0R35 06,0211  =0,0206 04l 0,3615 0.2358 0,4152 0,2927  -0,1342 09,0654  =0,0083
0,2 60,2546 0,3218 0,2636 0.,3218 0,0627 0,0045  =0,0045 0.2 0,254s 0,2268 60,3265 0,3014  =0,0254 n,0722 0,0004
n.eu 01,2563 0,3u83 0,2563 03483 0,0920 0,0000 0,0000 0,0 0,2563 0,224y 0,3438 0,315 =0,0301 0.0894 0.,0018
TABLE 8.--Continued. TABLE 8.--Continued.
Parameter Parameter
Varied None A Ky P Ky _Zl.a.r‘ied None Ehl S_|r PlL‘& S,
S 57 56 S ffec ERe e L Sy 5 S, of By ore.  acien
2.0 0,9000 60,9000 0,9000 0,9000 0,0000 0,0000 =0,0000 2.0 0,9000 0,9000 0.,9000 0,5000 0,0000 0,0000  «3,0000
1.8 0,H407 0,841 0,8460° 0,8456 0,0001 0,0048  =0,000% 1.8 0,84u7 0,8530 0,8442 0,855 0,0116 0,0ue8  =0,0007
1.0 0,7801 0,7798 0,700 0,768 00,0011 n,0091 =0,0008 146 0,7801 0,7984 0.7840 (,8012 0,0175 0,00387  «0,0008
14 0,727 0,72319 06,7411 60,7354 =0,0047 n,0129 .(,0010 1.4 0,7278 0,7493 0,729 06,7500 0,0210 n,0014 -0,0007
1.2 0,6799 0,6708 0,6955 0.6841 =0,0102 0,0145 =0,0011 1.2 01,6799 0,705% 0,6604 0,7015 0,0304  =-0,0088 0,0048
140 0,631% 0,6182 0,6u63 0.6275  =0,0174 0,0137  =0,0014 1.0 20,6313 0,6637 0,619% 0,0522 0,0326 ~=0,0116 0,0001%
0.0 0,5746 0,5u84 0,5838 0,5537  =0,0281 0,0073  «0,0020 0,8 0,5746 0,619 0,5507 0,5972 0,0455  ~0,0229 0,0010
0.6 0,u4977 09,4515 60,4877 0.4317  «0,0511 «0,0149 «0,0049 0.6 0,4977 0,5660 0,454 0.5290 0,0718  «0,0399 0,0034
0,4 0,3615 6,26482 0.2854 n.2216  =0,0886  =0,0514 0,02u8 0,4 0,3515 0,5955 60,2745 0,4349 0,1972  =0,1238 «0,0386
0,2 0,2548 0,2126 0,2537 0,2126  =0,041S5  «0,0005 0,0005 0,2 0,2548 0,3833 0,1837 0,2109 0,0760  =0,1217  «0,0507
0,0 0,2563 0,2069 0,2563 0,2069  =0,0494 0,0000 0,0000 0,0 0,256% 0,2986 0.1688 0,20044 0,0390 «6(,0908 =0,0033



k&4

TABLE 8.--Continued.

TABLE 8.--Continued.

Parame ter

Parameter
Varied None Py’ S, Pt &S, Varied  None Py n' P& 0’

Effect Effect Inter- Effect Effect Inter-

z 5 SB Sq Y of P of S.* action Z 54 Sy S10 S29 of Py of n' action
2.0 0,9000 0,9000 0,9000 0n,9000 0,0000 0,0000 «0,0000 2. 60,9000 0,9000 0,9000 n,9000 0,0000 0,0000 =0,0000
1.8 0,8407 0,8530 0,8366 0,850 00,0130 ~0,0034 00,0007 148 0,8407 0,8319 0,8415 0,8334 -0,008% 00,0012 00,0004
[ 0,780 0,7984 0,774d6 n,794% 0,0191 ~0,0047 0,0008 Lot 0,780 0.,765%7 0,7824 n,7697 =0,0135 0,0032 0,0009
1.4 0.,7276 U,T7493 0,7240 0,7470 0,0223 «0,0030 0,n007 1ed n,727e8 0,7078 0.7322 0,714k «0,0167 0,009 0,0013
1.2 0,6799 0,7055 0,6811 0.7076 0,026¢ 0n,0017 0,0009 1.2 0,6799 0,6526 n,6R74 0.6635  =0,0256 0,0092 0,0017
1.0 60,6313 0,6637 0,6400 n,6724 0,03e4 0,0087 =0,0000 1.0 0,6313 0,5932 0,6u23 0,687  =0,0358 0,0133 60,0023
0,8 0,5746 0,619} 0,5942 0,06373 0,0438 0,0189  «0,0007 0.8 0,5740 0,5190 0.5897 06,9108  «0,0528 0,0180 0,0029
0.6 0,4977 0,5640 0,534b 0,5979 0,0658 0,0344 “0,0025 v, 0,4977 00,4038 0,5175 60,4321 ~0,089& n,0242 0,0044
0,4 00,3618 0,5955 n,4352 5472 0,1730 06,0127 “0,0610 (U] 0,3618 0,2%56 0,3874 0,2390 =0,1372 0,014 «0,0112
n,2 00,2546 0,3833 0,3265 0,4718 0,1370 0,0802 0,0083 0,2 0,2546 0,2288 0,2550 n,2288 =0,0260 0,0002 .0,0002
0,0 0,2%63 0,29886 0,343k 0,4020 0,0503 0,0955 0,0079 0,0 0,2563 0,2244 0.,2563 n,2244 =0,0319 0,0000 0,0000

TABLE 8.--Continued. TABLE 8.--Continued.
Parameter
P;;ir?iger None P n- Py & n Varied None Py K, Pp & K,

z s s s s S ern action z s s s s Effect  Effect  Inter-
1 3 5 28 b ] 3 6 30 of Py of K, action

2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0.0000 2,0 0,9000 0,9000 n,9000 90,9000 0,0000 0,0000 =0,0000
1.8 0,8407 0,8319 0,8397 0,8302 ®0,0091 0,001} 0,0004 1eh n,6407 0.8319 0,8460 0,8363 =0,0093 0,0049 «0,0004
1.6 0,780 0,7657 0.777% 0.,7615 =0,0152 ~0,0034 «0,006068 1.6 0,780 00,7687 00,7900 0.773%6 =0,01%4 0,0089 -0,N010
1.4 0.,7276 0,707s 60,7224 n,7002  =0,0211 °0,0063 “0,0011 1.4 0,7278 0,7076 60,7411 0,7178  =0,021¢ 0,0118  «0,0016
1e2 0,6799 0,652h 0.,6713 0,6413 -0,02B6 «0,0099 =0,0014 1.8 N,6799 0.6526 0,695 0,0663% -0,0297 0,0132 =0,0025%
1.0 0,6313 0,5932 0,0189 0,577  =0,0397 «0,0140 =0,0017 1,0 0,631% 0,5932 0,6u63 0.,7012 0,0084 0,0615 0,0469
0,8 0,5746 00,5190 0,5584 00,4984 =0,0578 =0,0184 =0,0022 0,8 0,5746 0,5190 0,548 0,5168 =0,0613 60,0045 -0,0057
0eb 0,u977? 0,403 0,4791 0,3757 =0,098R =0,0232 «0,0046 040 06,4977 0,4030 n,4877 0,3490 -0, 1164 .0,0323 00,0223
Net 0,3615 0,2158 0,387 0.2348 «0,1199 =0,0068 0,0060 0,4 00,3618 0,235 0,2854 0,2331 =0,0891 =0,0393 0,0368
0.2 0,254s 0.2268 60,2551 n,2288 ®0,02860 0,0003 =0,0003 0,2 0,2546 0,228 60,2537 0,2288 =0,0253 =0,00095 0,0005
04V 0,2563 0,2244 0,2563 0,2444 «0,0219 0,0100 0,0100 0,0 n,2%63 0,2244 0,2563 n,eeud =0,0319 06,0000 0,0000



VTABLE 8.--Continued.

TABLE 8.--Continued.

Parameter Parameter

__Varied llone A X' AOA K Varied None P, K,' P, &K'
z s S s S, Brect A arion . Effect  Effect Inter-
1 7 ‘]1 23 v Z 5 S3 S]] 53] of Pb of Kv action
2.0 0,9000 0,9000 0,9n00 0,9000 0,0000 0,0000 «0,0000 2.0 0,9000 0,9000 0,9000 06,9000 0,0000 0,0000 =0,0000
) 0,8407 0,8413% 0,83158 N,0378 0,0010 -0,00u5 0,0004 to# 0,8407 0,83%109 0,8358 n,8278 =0,0084 “0,004% 0n,0004
1et 0,7801 0,7798 0,7715 0,772% 0,0003  =0,0080 0,0006 1.0 0,760} 0,7657 0,7715 n,7567 =0,0136 06,0078 06,0008
1.4 0n,727e 0,723¢9 0,7163 0,7143 =0,0026 -0,0105 0,0009 1.4 n,727%8 0,7078 0,7163 0,6990 -0,0186 ©0,0099 0,0014
142 0,6799 0.,6708 0.6672 0.6602 =0,0080 =0,0118 0,0010 1.8 0,0799 0,6526 0.6672 0.,6038 =0,0253 =0,0107 0,0020
1,0 0,6313 0,6152 0,6192 0,6054 =0,0149 =0,0109 0,0011 1,0 0,63113 0,5932 0,6192 0.,5868 =0,0353 =0,0093 0,0028
() 0,574s 0.5484 0,56b6 60,5432 «0,0248  =0,0066 00,0010 0,8 0,5748 0,5190 0,5606 50,9195 «0,0514 =0,0037 0,0042
0,6 00,4977 0,4515 0,5007 0,461% =0,0428 0,0064 0, 0034 0,0 0,497 0,403%s 0.,5007 0,4244 «0,0852 0,0119 00,0089
0.4 0,3015 0,2u82 0,4032 0.3067 =0,1049 0,0501 0,0084 0.4 0,3615 0,2356 0,4032 0.,2513  «0,1369 0,0287  =0,0130
0,2 0,2546 0,2126 00,2638 0.,2127 «0,0464 0,0045  =0,0045 0.2 0,2546 0,2288 0,2636 0,2268 =0,0303 0,0045 «0,0045
0.0 0,2563 0,2069 0.,2563 0,2069 =0,0494 0,0000 0,0000 0,0 (,2563 0,224 0,2%63% 0.2244 -0,0319 n,0000 0,0000

S~
" TABLE 8.--Continued. TABLE 8.--Continued.
Parameter Parameter

Varied None Pb Sr -Pb & Sr -Xiried None PD' Kv' ,Ph‘ & Ky'
- Effect Effect Inter-
z 5, S S Sp Effr?;t E;fgit sction z 5 Sg 11 S32 of Pyt of k' action
2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 «0,0000 2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
1.8 0,8407 0,B319 0,8442 0,8363 =0,0084 0,0040 0,0005 1o 0,8407 0,8530 0,8358 0.b475 0,0120 =0,0052 =0,0003
1.0 0,7801 0,7657 0,7846 0.7713 «0,0139 0,0051 0,00065 16 0,7801 0,7984 0,7715 0,7863 0,0175 =0,0093  =0,0008
1e4 0,7276 0,7070 0,729 n,7107 =0,0194 0,0026 0,0008 1.4 0,7276 0,7493 0.,71063 60,7358 0,0206 -0,0124 =0,0011
1.2 0,6799 0.6526 D, 6664 0,6469 «0,0219 “0,0081 0,0054 1.2 60,6799 0,708% n,6672 0.7900 0,0742 0,0359 0,0u86
1.0 06,0313 60,5982 0,6195 0,5h17  =0,0380 “0,0116 0,0001 1.0 0,6%13 0,6637 0,6192 0,6u91 0,0312 =0,013%  =0,0013
048 0,5746 0,5190 0.5507 0,49%8 «0,056) “0,0247 -0,0608 0,8 0,5746 0,0191 0.5666 0,0121 0,0450 =0,007S 0,0008
0.0 0,4977 0,4036 0,4544 0,3497 =0,0994 =0,0486 -0,0053 0.6 0,4877 0.56060 0,5007 0,5900 0,0788 0,0135 0,0108
0,4 0,3615 0,2350 0,2748 nN,1799  =0,1103  =0,0714 0,0157 ] 0,3015 0,5958 0,4032 0.5507 0,1908 =0,0015 «0,0432
0,2 0,2548 0,2288 0,1837 60,1562 =0,0266 =0,0718 «0,0009 0,2 0,2546 0,3833 0,2636 0,5220 0,1938 60,0739 0,06u9
0,0 60,2563 0,2244 0,1688 06,1331 =0,0338 =0,0894 «0,0019 0.0 0,2563 0,29886 n,2sed 0.4651 0,1256 6,0833 0,063%



9%

TABLE 8.--Continued.

Parameter
Varied None Sr n. Sr &n

- Effect Effect Inter-
z S] 54 S5 533 of Sr of n action
2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
1,8 0,8407 0,8442 0,8197 n,b433 0,003% =0,0009 0,0000
1.0 0,76801 0,7846 0,7775 0,7822 0,0046 =0,002S 00,0001
1o4 0,7276 0,7296 0,7224 0,7248 0,0022 “0,0050 0,0002
1.8 0,6798% 0,0664 0,6713 00,0683 =0,0082 “0,0033 0,0052
1,0 0,6313 0,6195 0,6189 0,b074 =0,0116 “0,0122 0,0001
0,6 06,5746 0,5507 0,5584 06,5344 =0,0240 “0,0162 =-0,0001
0.6 0,4977 0,4548 0.,4791 0,4350 «0,0437 =0,0190 -(,0004
n. 4 0,3615 0,274% 0,3487 0,644  =0,0857 ©0,0115 0,0014
0,2 0,2546 0,1837 0,2551 0,1839  =0,0711 0,0004 «0,0001
0,0 0,2963% 0,1668 00,2503 0,1688 «0,0475% 06,0000 09,0000

TABLE 8.--Continued.

Pdarameter

Varied None Sr .n'. '%r an'

Effect Effect Inter-

z S] Sy Slg ' 534 of S, of n' action
2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 -0,0000
1.8 0,8u07 0,8442 0,8u15 0,8uu49 0,0035 0,0008 «0,0001
146 00,7801 0,78us 0.,7824 00,7866 00,0044 0,0021 =0,0001
1.4 0,7276 0,729%86 00,7322 00,7338 0,008 0,0044 -0,0002
1.2 0,6799 0,6664 60,6874 n,6816 =0,0086 0,0124 0,0049
1.0 0,6313 0,619% 0,6423 0,0304 =0,0119 0,0109 =-0,0001
0,8 0,5746 06,5507 0,5897 00,5660 =0,0238 60,0152 0,0001
0,6 0,977 o,u844 0,5175 n, 4749 =0,0430 0,0201 00,0003
0,4 00,3615 0,2745 0,3874 0,988 -0,08678 0,0251 =0,0008
0,2 0,254s 0,1837 06,2550 0,1838 =0,0710 0,0003 =0,0001
0,0 n,2581% 0,1688 0,2563 0,16R8 «0,087S 0,0000 0,0000

TABLE 8.--Continued.

Parameter
Varied None S, n ’Sr‘ &n
Effect Effect Inter-

z S] S9 S5 535 of Sr' of action
2,0 0,9000 60,9000 0,9000 0,9000 0,0000 n,0000 =0,0000
1,6 0,8407 0., 4300 N.83497 0.,83585 =0 00U2 «0,0011 -0,0001
1.6 00,7601 0,77u6 0.7775 0.,7716 =0,0087 =0,0028 =0,0002
1.4 0,7278 0,7240 n,7224 0n,7183% -0,0039 “0,0054 «-0,0003
1.2 0,6799 0,6m11 00,6713 0,0720 0,001¢ =0,0088 -0,0003
1,90 0,6313 0,6400 00,6189 n,6272 0,0088 “0,0126 -0,0002
Nk 0,57486 0,5942 0,5584 0,5780 0,0196 en,ny62 =0,0000
040 0,4977 0,%3us 0,479 0.5162 0,0370 “0,0165% 0,0001
0.0 0,5615 0,4352 0,3487 0, 4208 0,0727 *0,0138 «0,0009
n,e N,25u6 0,3209 0,2551 0.3276 0,072 0,0008 0,0003
040 0,250% v,3a38 0,2563 60,3438 0,0875 0,0000 0,0000

TABLE &.--Continued.

Paraneter

-!itifg- None S[ Ky S. & K,
2 s s s s Sffect SR action

1 4 6 36 v

2,0 0,9000 0,9200 0,9000 0,9000 0,0000 0,0000 =0,0000
1e8 V,8407 0,Ra42 0,8460 0,8489 0,0032 0,0080 «0,0003
feb 0,780} 0.78u40 00,7900 0,7936 0,00ut 0,009% =0,0005
144 0,7270 0,7296 0.7411 0,022 Q,0015 0,0130 “0,0005
1.¢ 0,6799 0,0864 06,6955 60,0912 =0,0089 n,0202 0,0046
1,0 0,6313 0,0199 00,6463 0.,6337 =0,0122 0,0146 =-0,0004
0,8 0,57ds 0,5507 0,5838 0.5589 =0,0244 60,0087  =0,000%
0,6 0,4977 0,454u 0,4877 0,4398 =0,04Se =*0,0123 =0,0027
0,4 0,3615% 0,2745% 0,2854 n,2138 =0,079%  =0,0684 0,0077
0.2 0,2546 01837 0,2537 0,183 =N, 0708 =0,0006 50,0003
0,0 0,2503 0,668 00,2503 n,1668 «0 GATS 0,0000 0,0000



TABLE 8.--Continued.

Parameter

Varied None Se Ky' S, &K'
Effect Effect Inter-
2 S, S4 S]] 537 of S, of K, action
2.0 60,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
1.8 0,8407 0,8442 0,8158 0,6399 ¢,0038 =0,0046 00,0003
teb 0,7601 00,7846 0.7715 0.7767 0,0049 “0,0082 0,0003
1.4 0,7276 n,7296 0.7163 0,7191% 0,0024 =0,0109 0,0004
1e2 0,6799 0,6664 0.6672 0,6645  =0,0081 -0,0073 0,0054
1.0 0,6313 0,6195 0.6192 0,081 =0,0115 =0,0118 0,0003
Ned 0,574é 0,5507 0,5666 0,56%4 «0,0235 “0,0076 00,0004
et 0,4977 0,454d 0,5007 N, 4599 =0,0421 0,0042 0,0012
0.4 0,3615 0,2745 0.4032 0,8303 =0,0600 0,047 0,0071
02 0.,2548 0,1837 0.2636  0,1868 =0,0739 0.,0060 =0,0030
0,0 0,2563 0,168k 0,2%63 00,1088 0,0878% 0,0000 0,0000

5 TABLE 8.--Continued.
Parameter

Varied None Sr' Ky %rl & K
Effect Effect Inter-
z S‘ S9 S6 538 of §.* of K, action
2.V 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
1,8 0,8407 0,8366 0,8060 0,6429 «0,0038 0,0056 0,0003
1.0 0,76801 0,7746 0,7900 0,76854 =0,0051 0,0104d 0,0008
1,4 0.7276 0,7240 0,741 Ne7384 =0,0031 06,0139 0,0004
1.2 0,6799 0,6811 0,695% 0,6975% 0,0046 0,0160 0,0004
1,0 60,6313 0,6400 D,6463 0.,06557 0,0091 0,0154 0,00C3
0,8 0,5746 0,5942 00,5838 0,0040 0,0202 n,0098 0,0006
0,0 0,u977 0,5344 0,4877 0.5278 0,0385 =0,0084 00,0086
044 0,3618 0,4352 0,2854 0.3604 0,0743 “0,0755 0,0006
0,2 00,2540 00,3208 06,2537 0,3240 0,071 -0,0017 =0,0008
N0 0,2563 0,34%8 0,2563 0,3438 0,0878 0,0000 0,0000

TABLE 8.--Continued.

Paraneter
-Eitiﬁg... None Sr‘ Kv' Sr‘ & Kv'
Effect Effect Inter-

z S1 Sq S]] 539 of S, of Kv' action
2.0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
1.8 0.8407 0.8366 n,83%8 0,6313  =0,0043  =0,005t  «0,0002
1.6 0,7801 00,7748 00,7715 0,7652 «0,0059 «0,0090 =-0,0004
1.4 0,7276 n,7240 0,71613 0,7120 =0,0039 =0,0117 =0,0004
1.2 0,6799 06,0811 0,0672 0,0678 0,0009 -0,0430 «0,0003
1,0 0,6313 0,6400 0,6192 0,6276 0,0086 =0,0122 =0,0002
0,8 0,574s 0,5942 00,5666 0,5860 0,0195 «0,0081 =0,0001
0yt 0,4977 0,5%u6 0,5007 0.,5360 0,0361 0,0022 =0,0008
0ol 0,3615 n,4352 0,4032 0.u6u2 0,0673 0,0354 =0,0003
0.2 0,2546 0,3265 0,2636 0n,3458 0,0770 0,0142 0,0051
0,0 0,256% 00,3435 0,2563 0,3440 00,0878 0,000t 0,0001

TABLE 3.--Continued.

Parameter

Varied None n Ky L K
Effect Effect !ntgr-

z S] 55 S6 540 of n of Kv action
2.0 2.9000 0,9000 0,9000 06,9000 0,0000 00,0000 ©0,0000
1.8 0,8407 0,8397 0,b460 0,b449  e0,0010 0,0052  =0,0001
oo 0,760 0,77175% 0,7600 0,7670  =0,0028 0,0097 «0,0002
14 0,727 0,7224 0,7411 0,7381 “0,0041 N,01u6 6,0011
1.2 0,6799 0,6713 0,695% 00,6655  =0,0093 0,6149  =0,0007
1e0 0,631% 0,6189 0,0463 0,6313  «0,0137 0,0137  =0,0013
0sb 0,5748 00,5584 0,5638 0,9631 =0,0185 0,0070 -0,0023
046 0,4977 0,479 0,ua77 0,460 =0,0229 “0,0143 =0,0043
ned 0,3615 0,3487 0,2854 0,2734 “-0,0124 “0,0757 0,0004
0e2 0,2546 0,2551 0,2537 n,2537 0,0003 =-0,0012 =0,0003
0,0 0,256%3 0,2563 00,2563 0,563 0,0000 0,0000 0,0U00
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TABLE 8.--Continued. TABLE 9.--Distribution of Capillary Pressure, Main Effect, and Interactive Effect Along the Axis

of Symnietry at the Dimensionless Time v = 1.88

Parameter
: Parameter
1 .
Yaried None n Ky bk Varied None X Py A& Py
Effect Effect Inter-
FA S S S [ acti Effect Effect Inter-
! 10 % 42 of n °r Ky action 2 p P p p of A of P, action
: © €2 3 12
2,0 0,9000 0,9000 0,9000 0,9000 0,0000 0,0000 =0,0000
2.0 1,1333 1.1011 1,4733 t.4314 «0,0370 0,3351 -0,0048
1.8 0,8407 0,8415 0,8u60 0,849 0,0008 0,0058 ¢,0001
1,8 1,2307 1.,3029 1,9u58 1,878 0,007 0,2500 -0,0651
1,0 0,7601 0,7624 06,7900 06,7927 0,002% 0,0101 06,0002
1.6 1,3ub9 1.,5300 1,6291 1.5620 0,0570 0,1561 ~0,1204%
(] 00,7278 0,7322 0,741 07465 0,008n 0,0139 0,0004
tou 1.4718 1,7758 1.,7073 1,0414 0,1191¢ 0,0508 «0,1851
1e€ n,6799 0,6874 60,6955 0,7044 0,0082 0,0163 0,0007
1.2 1,8042 2,0899 t,7928 1.738% 0,2157 -0,0814 =0,2700
1.0 0,6313 0,6423 0,6u63 0,0599 0,012% 0,0163 0,0013
140 1.76062 2.5964 1,9177 {8841 0,3983 »0,2804 -,4319
0.k 00,5740 0,5897 0,583%8 0,6033 0,0173 00,0114 n,0022
0.8 2,0017 3.717%7 2,1654 2,1512 0,8789 -0,7294 -0, 08931
0.6 0,4977 0,5178 0,487 06,5152 0,023e -0,0062 0,0039
0.6 2,4luUS 7.7304 2.9495 2,295 2,5829 »2,1960 «2,7030
0.u 0,361% 0,3874 0,2854 n.3121 0,0263 =0,0757 0,0004
0ol 4,0198 B, 3904 8,1294 86,5172 1,3794 1,1183 2,991
n,e 0,2546 0,2550 0,2%37 0,537 0,0002 =0,0011 =0,0002
0,2 5,1231 8,2000 8,1999 8,1899 0,0334 0,0334 -0,0434
0.0 60,2563 60,2563 0,2563 0,2563 0,0000 60,0000 0,0000
040 77,9998 8,0000 8,0000 7.9999 60,0004 00,0000 e0,0002
TABLE 8.--Continued.
TABLE 9.--Continued.
Parameter . , Paraqeter B . o
Varied None n Kv n &K, Varied None A . Py Atk b
Effect Effect Inter- Effe?t Effect Intgr-
S S S of of K * action z Pe P Pe P of A of Py action
z 3 3 n 9 n y 1 ; 3 . A3
2.0 0,9000 0,5487 0,9000 0.9000 =0,2757 0,2757 0,2757 2.0 1,1333 1,1958 1,4733 1,5545 0,0719 0,3493 0,0094
1.8 n,8407 0,2551% 0,8358 0,8350  =0,2932 0,287% 0,2924 I 1,2307 1.3126 1.,54%8 1,6483 0,0922 0.3294 0,0103
1.6 0,780 0,256% 0,7715% n,7691 =0,2631 0,2521 0,2607 146 1,3ub9 1,4415 1,6291 1,422 0,108 0,2909 0,0102
104 0,727%6 0,0000 00,7163 0,7117 =0,36061 0,3502 0,3b15 1.4 1,uTts 1,5628 1.7073 1,b188 0,1013 0,2459 0,0102
1.2 0,6799 0,0000 0,6672 06,6598  =0,3437 0,3236 0,3363 1.2 1,6042 1.6636 1,7928 1,6943 0,0905 0,1998 n,0111
1.0 0,6313 0,0000 0.6192 0,6087  =0,3209 0,2983 0,3104 1.0 1,7662 1,8270 1,9177 2.0060 0,0745 0,1652 06,0137
0.8 00,5748 00,0000 0,5666 0,5534 «0,2939 0,2727 0,2807 Neb 22,0017 2,0439 2.1654 2.2%90 0,0879 0,189d 06,0297
0,6 00,4977 00,0000 0,%007 0.4869 =0,2558 0,2450 00,2420 0,40 2.udus 2.5%¢2¢6 2.,9495 31,6897 0,4091 Hebl3b1 0,3311
0,4 0,3618 a,9000 0.,4032 0,395¢ 0,2652 «0,2316 ©0,2733 Ued 4,0195 65,2283 &,1294 8.3913 1,2354 3, 1365 =0,%734
0.2 0,2546 0,8397 0,2636 0,2707 0,2961  =0,2800 =0,2890 0.2 8,123 8,1992 §.1999 8,2000 0,038 n,0388  =0,0380

N0 0,2563 0,777%8 0,2563 0,2566 0,2608 =0,2605 =0,2605 0,0 7.9998 8,0000 8,000 28,0000 0,00014 06,0001 «0,000!



TABLE 9.--Continued.

Parameter
Varied None X Sp . X & Sn
Effect Effect Inter-
z Pc] Pc2 ‘Pc4' ﬁcls of A of Sr action
2.0 1,1333 1.,1011 1,1538 1.,1164 =0,0348 00,0178 =0,0026
1.8 t,2307 1,8029 1,2537 1,8222 0,0703 0,0212 =0,0019
146 t,3489 1.5300 143749 1.5535 0,1799 0,0247 -0,0013
1.4 1.,471¢ 1,7758 1,5011 1,6039 0,303% 0,0288 =0,0007
1.2 1.,60042 2,0899 1.6389 2.1253 0,4861 0,035%0 0,0003
1.0 1,7662 2.5964 1.8504 2.6505 0,6352 0,0492 0,000
0,8 2,0017 3,77137 2.0681 31,9172 1,8106 0,1080 0,0385%
Oub 2,Uuds 7.7304 2.584) 77,9491 5,325% 0,1791% 0,0396
(O] 46,0198 8,3904 4,9320 8,397 3,9163 0,4579 00,4546
0e2 56,1231 84,2000 8,1779 8,2000 0,0495 0,0274 =0,0274
040 77,9998 §,0000 8,0000 82,0000 0,000) 60,0001 .0,0001
&~ TABLE 9.--Continued.
O

Parameter

Varied None A S. P Sr'
C e e e S

9 €2 %, €16 r

2.0 1,1333 1.1011 11176 1,0893 =0,0302 =0,0137 0,0020
1.8 1,2307 1,3029 1.,2131% 1,2885 00,0738 =0,0160 0,0016
1.0 1,3489 1.,9%00 1,3292 1.5131 0,1825 “0,0183 0,0014
tel 1,4716 1,7758 1,4095 1.7566 0,3056 =0,0207 0,0014
1.2 1,8042 2.,0899 1.,5788 2,0674 00,4872 e0,0240 0,0034
140 1.7662 2,596u 1,7348 2,5651% 0,8303 “0,03%12 0,0001
0,8 2,0017 3,7737 1.966% 31,0982 1,7569 “0,0604 -0.0!}2
0.0 2,4045 7.7304 2,504 7.5716 55,2536  =0,1265 =0,0324
0.4 4,019% 65,3904 31,5087 8,5871 4,6247 ~0,2570 0,2518
0,2 8,123 8,2000 7.9779 8,1999 0,149% *0,0726 0,0725
040 7.9998 8,0000 7,9092 8,0000 0,0005 *0,000% 06,0003

TABLE 9.--Continued.

Parameter
Varied None A Sp. ) &S,
z p p P p Sifsct Sifect s
G o/ €4 17 r
2.0 1,1333 1,198 1.1538 1,8268 0,0678 0,0258 0,003
148 1,2%07 1.3126 1,2537 1,3u87 0,0874 0,0288 0,005%
) 1,3489 1,418 1,3749 1,4790 0,0984 0,0318 0,0058
1.4 1,416 1,5820 11,5011 1.,0042 0,097 0,035% 0,008}
1e2 1.6042 1,683 1.6389 1,7345 0,0860 0,0413 06,0066
1.0 1,7002 1,8270 1.8104 1,8871 0,0688 0,0522 0,0079
046 2,0017 2,0439 2,0681 2.,1348 0,0545% 06,0787 0,0122
040 2,u4445 2.5226 2.5841 2.,7438 0,1188 01,1803 0,0407
0,4 u,019% 86,2283 64,9320 7.6371 2,4569 1,1607 0,2482
0,2 be1231 8,1992 86,1779 8,1999 0,049 0,0278 «0,027t
0,0 7,9998 8,0000 8,0000 A,0000 0,0001 0,0001 «0,0001
TABLE 9.--Continued.
Parameter
Varied None A Sy! A &S

Effect Effect Inter-
7 Pc] Pc7 ch -PC‘B of A' of Sr' action
2.0 1,1833 1,19%8 1.117¢6 1.1722 0,0586 =0,0197 =0,0039
1.8 1,2307 1.,3126 1,213 1.2B67 0,0778 =n,0218 00,0042
1.6 1,3489 {1,4418 1,3292 1.4132 0,0883% =0(,0240 -0,00&%
1.4 1,6471s 11,9626 1,4495 1.5315 0,0865 60,0264 =0,00u%
1.2 1,6042 1,6836 1.5788 1,6484 00,0748 *0,0303% =0,0049
1.0 1,7602 1,8270 17348 1.7818 0,0548  =0,0374  =0,0060
0,6 2.,0017 2,0439 1,956 1.7801 «0,0671 “0,15u% -0,1093
0,6 2,4u448 2,522 2.3504 2.,37170 0,0523 =0,1199 =0,0258
044 4,0195 68,2283 33,5087 4,b008 1,786%8 -0,969%2 -0,4583
0.2 8,123 8,1992 7.9714 8,1964 0,147% “-0,0740 0,0712
0,0 7,9998 8,0000 17,9992 28,0000 0,0005 =0,000%3 60,0003
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TABLE 9.--Continued.

TABLE 9.--Continued.

Parameter , Parameter
Varied None A " AU & Varied None by Ky' raK,
Effect Effect  Inter- 2 > b b b Effect Effect  Inter-
z P. P Pe. Pe of A of n action 4 ¢y o < v
1 7 5 19
2.0 1,1333 1,1958 1,1333 1.1958 0,0625 0,0000 0,0000 2.0 1,1333 1,1011 1,1333 1.1011 =0,0322 0,0000 0,0000
1.8 1,2307 1,8126 1.2324 1.3156 0,0826 0,0023 0,0007 1.8 1,2%07 1.,3029 1,2393 1,5100 0,0714 00,0079 =0,0007
1.6 1,3489 1,4415 1,3547 1,4498 0,0839 0,0071 0,0013 1eb 1,3489 1,5300 1.3677 1.547% 0,1808 0,0182  =0,0007
1a4 1,4718 1.5626 1,4850 1,5600 0,0930 0,0154 0,0020 1.4 1,4718 1.7758 1.5010 1,6046 0,3039 0,0291 «0,0003
1.2 1,6042 1,6638 1.630% 1,7149 0,0819 0,0288 0,0029 1.2 1,6042 2,0899 1.603%6 2.1267 0,4845 0,3380 =0,0012
1.0 1.7662 1,8270 1,8128 1,8786 0,0633 0,0491 60,0025 140 1,7662 2.9964 1.8114 2.6174 0,8181 n,0334 =0,0121
Va8 2,0017 2,0439 2,0180 2,1279 00,0781 0,0502 00,0338 1ed 2,0017 3,1737 2.0404 31,6105 11,6711 =0,062% «0,1010
0.6 2,4448 2.,5226 2.583% 2,0748 0,0848 0,1453 0,0067 040 2,u44s 7.7304 2,438 b,0888 4,7788 =0,5311 -0,5104
0.4 4,0195 6,2283 4,2784 6,5193 2,2249 0,2749 0,0180 0,4 4,0195 83,3904 1.3575 EITY: 4,6801 =0,3528 0,3092
042 8,123 8,1992 8.,0838 8,1986 0,0955 =0,0199 0,0193 0.2 86,1231 B,2000 7,4848 8.,1990 0,3956  =0,3196 0,3187
0,0 7,9998 8,0000 77,9990 H,U000 0,0006 =0,0004 0,0004 3,0 7.9998 8,0000 7.9948 #0000 0,0027 -0,0025 0,002%
TABLE 9.--Continued TABLE 9.--Continued.
Parameter Parameter
Varied None A KJ Ny Kv Varied None 4! KM. A& Ky

z Pe P p p E;f§Ct E;fiCt Inter- z P p p p g;fift Effect Inter-

] <, 6 a0 " action G ¢y cg Coy of K, action
240 1.1333 1,1011 1.1333 1.,1011  =0,0322 0,0000 0,0000 2.0 1.1333 1.1958 1.1333 1.1958 0,062 0,0000 0,0000
1.8 1.2307 1,3029 1.2213 1,2952 0,0730 =0,0085 0.0008 18 1,2307 1,3126 1,2213 1,3018 0,0812 =0,0101  «0,0007
140 f, 3489 1,5300 1,3280 1,5109 0,1820 =0,0200 0,0009 1eb 1,3489 {1,4415 1,3280 1,4186 0,09186 -0,0219 «0,0010
1.4 14716 1.7758 1,64379 1.,7415 0,3049 «0,0330 0,0007 1.4 1,716 1.5826 1,43179 1,5278 0,0904 -0,0343 -0,0006
1.2 1,6042 2,0899 1,5582 2.0u83 0,4879  =0,0438 0,0022 1.2 1.0042 1.6838 1,5582 1,6393 0,0802 =0,0452 0.0008
1,0 1,7662 2.5%04 1,7127 2,5773 0,6474  =0,0363 0,0172 1.0 1,7062 1.8270 1.7127 1.7801 0,0641 =0,0%502 0,0033
0.8 2.0017 3,77137 1,959% a4,1600 1,9763 0.1620 0,2042 0.8 2,0017 2,0439 1,959% 2,0185 0,0506 =0,0338 0,0084
046 2,40d5 7.7304 2.5173 6.3968 5,5827 0,3696 0,2988 046 2,4448 2,522 2,5173 2,0811 0,1209 00,1157 0,0426
0.4 4,019% 8,3904 6,2792 8,3991 3,2454 1.1342 -{,1258 0,4 4,0195 66,2283 6,2792 8,1403 2,0349 2,085%9 =0,1739
0.2 86,1231 8,2000 8,1973 a,2000 0,0398 0.0371 =0,0371 0.2 B,1231 8,1992 8,1973 8,2000 0,0394 0,0375 «0,0367
040 7.9998 8,0000 8,0000 8,0000 0,000 0,0001  =0,6001 0.0 7,9998 8,0000 8,0000 8,0000 0,0001 0,000 «0,0001



TABLE 9.--Continued.

Parameter
Varied None A Kvi PRI
Effect Effecg Inter-

z Pc] Pc7 PCN PC23 of A’ of K, action
2.0 1,135 1,1958 1,1333 1,1958 0,0625 0,0000 00,0000
1.8 1,2307 1.3126 142393 1.3220 0,0826 0,0093 0,0007
1.0 1,3489 1,4415 1,3677 1,U4620 0,0935 0,0197 0,0008
1.4 1.4716 1,5626 1,5010 1,9929 0,0915 0,0298 0,0004
1.2 1,6042 1,6836 t.6434 1.7213 0,0787 0,0385 =0,0007
140 1,7602 1,8270 18114 1.b668 0,0580 0,0424 =0,0028
0,8 2,0017 2,0439 2.,0404 2.0695 90,0357 0,032 «0,00686
040 2,u44S 2.5226 2.4238 2.4518 0,0530 -0,0457 =0,0251
0a4 4,019% 6,2283 31,3578 4,1917 1,5218 =1.3493 «0,6373
0.2 8,1231 8,1992 7.,4R48 8,1869 0,389 «0,3253 0,3130
0,0 7,9998 8,0000 7.994K 8,0000 0,0027 =0,002% 60,0025

2 TABLE 9.--Continued.
Parameter
Varied None Pb ,Sr P'b &S
Effect Effect Inter-

z Pc] PC3 Pc4_ ﬁc24 of Pb of Sr action
2.0 1,1333 1,4733 1.1538 1,5000 0,3431 0,0230 0,0031
te8 1,2307 1,5458 1,2537 1,5748 6,318} 0,0260 0,0030
1ed 1.3489 1.0291 14,3749 1.,6608 0,2831 0,0288 0,0028
ted 1,4716 1,7073 1.5011 1.7423 0,2384 06,0322 0,0028
1.8 1,.08042 1,7928 1,6389 1,8332 0,1614 0,0376 0,0028
1.0 1,7662 1.,9177 1.8104 1,9691 0,1551 06,0478 0,0036
ne8 2,0017 2,1654 2,0881 2.,e492 0,1724 0,0751¢ 0,0087
0.6 2,444s 2.,949% 2.5841 3,2677 0,5943 0,2289 0,0893
0.4 4,0199% 8,1294 4,9%20 8,2968 3,7374 0,5400 “0,37206
0.2 8,123 8,1999 8,1779 8,2000 0,049a 0,0274  =0,0274
0,0 7.9998 8,0000 8,0000 28,0000 0,000t 0,0001 «0,0001

TABLE 9.--Continued.

Parameter
Varied None Pb ) Sr: Pv & Sr‘
A
S C3 CQ Cyg b r
2.0 1,1333 1,4733 1.1176 1,4529 60,3377 “0,0180 =0,0023
1.8 1.,2307 1,5458 1,2131 1.9248 00,3129 -0,0198 =0,0022
1.0 1,3489 1.6291 1.3292 1,605 0,2782 -0,0218 =0,0021
[ 1.4716 1,7073 1,4495 1.0814 0,2338 =0,0240 «0,0019
1.2 1,6042 1,7928 1,5788 1,7635 0,1866 =0,0273  =0,0019
1,0 1,7662 1,9177 1,7348 1.8811 0,1489  =0,0340 «(,0026
0,8 2,0017 2,1654 1,9565 2.1070 0,157y =0,0518 =0,0066
0.0 2.L4ds 2,9499 2,3504 ?.7681 0,464 ~0,1378 =0,043%
0.4 4,0195 8,1294 31,5087 7,8289 4,215 -0,4058 0,1052
0,2 8,123 8,1999 7.9779 B,1998 0,1494 =0,0727 0,0725
0,0 77,9998 8,0000 7.9992 8,0000 0,0008 =-0,0003 0,0003
TABLE 9.--Continued.
Parameter
Varied None Pb' §L Pu‘ &S,
- Effect Effect Inter-
G PC Pc Pc PC of Pb‘ of Sr action
! 8 4 726
2.0 1,1333 0,7933 1,1538 0,8077 0,343} 0,0174  =0,0031
1,8 1,2307 0,9190 1,537 0.9382 =0,8148 06,0201 -0,0029
1.6 1,3489 1,0750 1,3749 1,0957  =0,2765 0,0234  =0,0026
1ol 1,471 1,2482 1,501 1.2872b «0,2258 0,0270 =0,0024
1.2 1,0042 1,4383 1,6189 1,4680 =0,1684 0,0322 =0,0025
1.0 1,7602 1,6548 1.,6104 1,627 =0,1148 00,0410 -0,0032
0ot 2,0017 1,920 2,0681 1,9738  =0,0877 0,0599  =0,0C65
0.0 2.,4445 2,a88% 2.5841 2.8755  «0,1824 0,1134  =0,0262
0,4 4,019% 2.,9030 4,9%20 31,1138 -l 4675 0,5618 =0,3510
0,2 Bo1231 4,5168 8,1779 §,5220 =3 131y 0,5300 0,u?52
0,0 7.9998 T.4354 8,0000 7,b6583 =0,354% 0,2100 0,2099
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TABLE 9.--Continued.

TABLE 9.--Continued.

Parameter Parameter
Varied None Rb' §n} be &S, Varied None Py .t Eu_& n'
Effect Effect Inter- -

Z Pc] Pc8 ch‘ Pc27 of Py’ of 5. action z Pc] Pc3 PC]0 Pc29 5?3? g'f:f::‘,":t ;Qz?gn
2.0 1,1333% 0,7933 1.,4176 0,7824 «0,3376 =0,0133 0,0024 2.0 1,1333 1.473% 1,1333 1,4733 0,3400 0.,0000 0,0000
148 1,2307 0,9190 1,2131 0,9058 =0,3095 ~=0,0154 0,0022 1.8 1,2307 1,5458 1,2293 1,4022 v,2640 =0,0525 =0,051!
leb 11,3489 1.0750 1,5292 1,0592 =0,2719 “0,0177 0.00e0 1.0 1,3u89 1,629 11,3440 1.,61868 60,2774 «-0,0077 -0,0028
1,4 1,716 1,2482 1,4495 t.2295 =0,2217 =0,0204 0,0017 1e4 1.4716 1,7073 1.4601 1,0857 0,2306 =0,0166 =0,0050
1e¢ 1,6042 1,4383 1.5788 1,41860 «0, 1644 *0,0238 0,0010 1.2 1,6042 1,7928 1.,5818 1.7546 0,1807 =0,0403 «0,0079
te0 1,7662 1,6548 1,7348 1,6270 =0,1096 =0,0296 0,0018 1.0 1.7602 1,9177 1,7266 1,6532 0,1391 0,052 -0,0125
048 2,0017 1,9205 1,9565 1,8827 =0,0775  =0,0415 0,0037 0.8 2,0017 2,16%4 1,9333 2.0498 0,1401 =0,0920 «0,0236
n.6 2,0448 2,2883 2.3504 2,2240 -0,1413 “0,0792 0,0149 040 2. 4uds 2,9495% 2.3128 2,0517 0,64220 =0,2147 =0,0831
0,4 64,0195 2.,9030 31,5087 2.7643 «0,930%5  =0,3248 0,1860 0,4 4,019% 8,1294 3,5803 7.63206 4,1811 =0,3680 0,0712
n,2 8,1231 4,5168 7;9179 3,9490 «3,8176  =0,3565 =0,2113 0.2 8,1231 8,1999 8,0970 8.1999 0,0899 “0,0131 0,0131
0,0 71,9998 7,4354 7.9992 b, 4140 -}, 0748 =0,5110 «“0,5104 0.0 7.9998 8,0000 7.9998 8,0000 0,0002 06,0000 0,0000

TABLE 9.--Continued. TABLE 9.--Continued.

Parameter :

Varied None Py n Py &n Ps;ilin_;éer None Py K- Ph & K
Y N
Effect Effect Inter-

4 Pc] Pc3 . PC5 PC?B of Pb of n action 7 Pc] Pc3 . PCG - PC3O Ezf;ﬂ;t E:fztt ;22?;
2.0 1,1333 1,4733 1,1333 {1,4733 0,3400 0,0000 0,0000 2,0 1,1333 144733 1.,1333 1,4733 0,3400 0,0000 0,0000
1.8 1,2307 1,9458 1,2324 1,549 0,3161 0,0027 0,0010 1.8 1,2307 1,9458 1.2213 1,5355 0,3148 =0,0097 =0,0003
1.0 1,3489 1,6291 1,3547 {,6401 0,2828 0,0084 0,0026 146 1,3489 1,6291 1,3280 1,6084 0,2803 “0,0208 0,0001
1.4 1,478 1,7073 1,4850 1,7302 0,2404 0,0182 0,00u48 1.4 1,4716 1,7073 1,4379 1.,676S 0,237¢ =0,0322 0,6015
1.2 1,6042 1.7928 1.6308 1.8339 0,1960 0,0337 0,0074 1.¢ 1,6042 1.7928 1,5582 1,1554 0,1929 “0,0417 0,0043
1,0 §,7062 1.9177 1.,8128 1,9882 0,163% 06,0586 0,0120 1.0 1,7602 1.,9177 1,7127 1,68838 0,1613 =-0,0437 0,0098
0.8 2,0017 2.1654 2,0180 2.2933 0,2195 n,0721 0,0558 0,6 2,0017 2.1854 1,9595 2.1784 0,1913  =0,0146 0,0276
0,6 2.u448 2,949% 2.5831 31,3142 0,6181 0,2516 0,1130 040 2,4u48 2,9495 2,5173 3,7592 0,8735 0,443 0,3684
0.4 4,0198 8,1294 4,2784 8,2219 4,02717 0,1787 =0,0822 044 4,0195 8,1294 6,27192 8,3830 3,1069 1,2567 “1,0031
0,2 8,123 8,1999 8,0836 28,1999 0,0965 «0,01986 0,0196 0.2 &,1231 8,1999 8,1973 8,2000 0,0387 0,0371  =0,0371
0,0 7.9998 86,0000 7.9990 8,0000 60,0006 =0,0004 €,0004 040 7.9998 8,0000 8,0000 58,0000 0,0001 0,0001 =0,0001



TABLE 9.--Continued.

TABLE 9.--Continued.

Psginger None Py s Py B K Pﬁgi?iﬁer None S, n' S, &n'
z e, P°3 R°11 P°31 Eifﬁgt E:ficF ;22?;; z P P P P of S S eetion
. . v G €y 10 €34 r
2,0 1,1333 1,4733 1.,1333 1,4733 0,3400 0,0000 0,0000 240 1,1333 1,1538 1.1333 1,$538 0,0208 0,0000 0,0000
1.6 1,2307 1,5458 1,2393 1.5551 0,3158% 0,0089 0,0003 1.8 1,2307 1,2937 1,2293 1.2523 0,0230 =0,0014 =0,0000
1.6 1,3489 1,6291 1.3677 1.,6479 0,2802 0,0188 «0,0000 Leb 1,3489 1.3749 1.3440 1.,3700 0,0260  =0,0049 0,0000
1,4 1,4716 1,7073 1.5010 1.7302 0.2344 0,0282 ° =0,0012 1ed 1,4716 1,5011 1.,4601 1,u898 0,0295  =0,0115 0,0000
1.2 1,6042 1.7928 1.6434 1, 8248 0,1849 0,0355 =0,0037 1.2 1,6042 1,6389 1.5818 1.01p2 0,0346  ~0,0226 =0,0001
1.0 1,7662 1,9177 1,8114 1.90681 0,1431 0,0368 =0,0084 1.0 1,7662 1.8104 1,7266 1.7694 0,0435  +0,0403  =0,0007
0.8 2,0017 2.1654 2,0404 2.1624 0,1429 0,0179  =0,0209 0,6 2,0017 2,081 1.9133 1.9993 0,0e42 =0,0706 =0,0022
0ot 2,4445 2.9495 2,4236 2.7260 0,036 =0,1221 =0,1014 0,6 2.4445 2.5841 2.3128 2,4386 0,1328  «0,1385  =0,0068
0,4 4,019% 8,1294 3,3575 6,8799 31,8162 =0,9557 =0,2938 0,4 4,0148 64,9320 1.5803 4,3585 0,8454  =0,5063 =0,0672
0,2 6,1231 8,1999 7.4848 8,1988 0,3954  =0,3197 0,3186 0.2 8,1231 8.1779 8,0970 8,1725 0,0652  =0,0158 0,0103
0.0 7.9998 68,0000 7.99u8 8.0000 0,0027 =0,0025 0,0025 0.0 7.9998 8.0000 7.9998 65,0000 0,000 0,0000 0,0000
% TABLE 9.--Continued. TABLE 9. --Continued.
e O O e
< cg o 3 b v ! ) ° 3

2,0 1,133%  0,7933  1,1333  0,7933  =0,3400  0,0000 =0,0000 2,0 1,1333  1.1538 1,333 {,1536  0,0205  0,0000  0,0000
1.6 1,2307 0,9190 1.2393 0.,9262 <0,3124 0.0079 «0,0007 1.8 1,2307 1,2537 1,2324 1,554 0,0230 0,0017 0,6000
1.6 13089 10750 13677 1,081 -0,2749 0,0179 .0,0010 1.6 1,3489 1,3749 1.,3547 1.3807 0,0260 0,008 06,0000
149 1.4716 1.2482 1,5010 1.,2770 =0,2237 0,0291 «0,0003 1o 4 1,4716 1.5011 1,4850 1.91u7 0,0296 0,0135 0,0001
1.2 1,6042 1,438% L 6434 1,4795  «0,1649  0,0402  0,0010 a2 1,6042 1,0389 1,6305 106655 0,0349 - 0,0264  0,0001
1.0 1.76082 1.6548 1.8114 1.7032  =0,1098 0,0468 0,0016 1.0 1.7602 1.8104 10128 1.8582 0,048 0.0472 0.0006
0.8 2,0017  1,9205  2,0404 1.9696  =0,0860  0,0339  =0,0048 0.8 2,0017  2,0661  2,0180  2,1514  0,099¢  0,0498  0,0335
0,6 2,4048 2.2883 2,4238 2.1634  «0,2083 =0,0728 =0,052! 0.6 2,4445 2.5841 2.59831 2.7384 0,1474 0,145 0,0079
0.4 4,0195 2,9030 3,3575 2,5032 =0,9854  =0,5309 0,1311 0.4 4,0198 4,9320 u,2784 5.2167 0,9254 0,2718 0,0129
0.2 8,1231 4,5168 T.4848 2,8335  w4,1288 ef,1608 w0,5225 0,2 68,1231 8,1779 56,0838 8,1650 0,0680 =n,0261 0,0132
0,0 17,9998  7,4354  7,9948 31,5071  =2,5261 =1,9667 =1,9617 0,0 7,9998  8,0000 7,990  7,9998  0,0005 =0,0005  0,0003
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TABLE 9.--Continued.

Parameter
Varied None Sr' n S.' &
Effect Effect Inter-
7 Pc] ch P‘;5 Pc35 of Sr' of n action
2.0 1,1333 1.,1176 1.1333 1.1176 =0,0157 0,0000 0,0000
1.8 1,2307 1,2131 1.2324 1,2148 =0,0176 0,0017 0,0000
1eb 1,3489 1,3292 1,3547 1.3350 =0,0197 0,0058 0,0000
1.4 1,716 1,4495% 1,4850 1,4630 -0,0220 0,0134 0,0001
1.2 1,6042 1,5788 1,6305 1,6082 w0 ,0253 0,0264 00,0001
1.0 1,7662 1.7348 1.8128 1,76813 =0,0314 00,0465 =0,0001
048 2,0017 1,9565 2,0180 2,0348 «0,0143 0,047 0,0308
0.6 2,4445 2.3504 2,5831 2.4829  =0,0972 0,1356 «0,0030
0,4 4,0195 3,5087 4,2784 31,7532 «0,5180 0,2517 «0,0072
02 g,1231 7.9779 8,0838 7.8929 «0,1680 ®0,0621 -0,0229
0,0 7.9998 7.9992 7.,9990 77,9966 «0,0015 =0,0017 -0,0009
TABLE 9.--Continued.
Parameter
Varied None Sp L S &K
Effect Effect Inter-
z Pc] Pc4 PC6 'PC36 of Sr of K, action
2,0 1,1333 1.,1538 1,1333 t1,1538 0,0205 0,0000 06,0000
1.8 1,2307 1,2537 1.2213 1,2442 0,0229 «0,0094 =0,0001
1,0 1,3489 1.,3749 1,3280 1,3537 0,0259 =0,0210 =0,0001%
1.4 1,471 1.,5011 f.4379 1,4670 0,0293 =0,0339 =0,0002
1.2 1,6042 1,53189 1,5582 11,9925 0,0348 =0,0462 =0,0002
1.0 1.7682 1.8104 1.7127 1.75872 0,0443 =0,0534 0,000}
0,5 2,0017 2.0681 1.9595 2.0285 0,0677 =0,0409 60,0013
046 2,4445 2,584 2.5173 2,0963 0,1603 0,093S 0,0207
Nl 4,0198 4,9320 6,2792 7.3501 0,9917 2,3389 0,0792
0,2 6.1251 8,1779 8,1973 8,1992 0,0284 0,0478 “0,0265
N,e0 7.9998 8,0000 8,0000 8,0000 0,000 06,0001 =-0,0001

TABLE 9.--Continued.

Parameter
Varied None Sy Ky' Sp &K'
Effect Effecf Intgr—
YA Pc] PC4 P?]] Pc37 of Sr of Ky action
2,0 1,1333 1,1538 1.,1333 1.1538 0,0208 0,0000 0,0000
1.8 1,2307 1,2537 1,2193 1,2626 0,0232 0,0088 60,0001
1e6 1,3489 1,3749 1.3677 1,3940 0,0261 0,0190 0,0001
o4 1.,4716 1.5011 1,5010 1.5310 0,0297 0,0297 0,0003
1.2 1,6042 1,6389 1.,6434 1.,6786 0,0350 0,0394 0,0002
1,0 1.,7682 1,8104 1.8114 1.,6588 0,0042 0,0452 =0,0000
04t 2,0017 2,0681 2.0404 2.,1043 0,0652 0,0375 «0,0013
06 2,4445 2.5841 2.,4238 2.5438 0,1297 =0,0306 =0,0099
0,4 4,0195 4,9320 3,387S 1,7874 0,713 =0,9032 -0,2412
0,2 8,123 8,1779 7.4846 7.%6ub 0,2673  «0,4258 0,2125
D40 7.9998 8,0000 T.9948 7.9947 0,0021% -0,0032 0,0019
TABLE 9.--Continued.
Paraneter
Varied None S, Ky- Sy EK,
Effect Effect Inter-
z Pc] ch PCG Pc38 of Sr‘ of Kv action
2,0 1,1333 1.1176 1,1133 1.1176 *0,0157 0,0000 0,0000
1.6 1,2307 1,2131 1.2213 1,2039 =0,0175 «0,0093 0,0001
l.0 1,3489 1.3292 1.3280 1,308 «0,019% »0,0207 0,0002
1.4 1,4716 1,4495 1.4379 1.4162 =0,0219 -0,0335 0,0002
1.2 1,6042 1,5788 1.5582 1,5332 0,0252 =0,0458 0,0002
140 1,7602 1,7348 17127 1,6807 «0,0317 -0,0538 =0,0003
0,8 2,0017 1,956% 1,9595 1,9099 =0,0474 “0,04du =0,0022
[ -] 2,4448 2,3504 2,5173 2.3976 «0,1069 0,08600 =-0,0128
0.4 4,0199 35,5087 6,2792 5,2538 =0,7661 2,0024 =0,2573
0.2 6,1251 7.9779 8,1973 8.1922 =0,0751 0,144% 0,0700
Ne0 17,9998 7.9992 8,0000 8, 0000 =0,0003 0,0008 0,0003



TABLE 9.--Continued.

Pararpeter
Varied None Sy Kv' S8 Ky'
L e e e e e
C] c9 c]] 639 r v
240 1,1333 1.1176 141333 1.1176  =0,0157 60,0000 0,0000
1.6 1,2307 1,2131 1.2393 1.2217 «0,0176 0,0086 0,0000
1.6 1,3489 1,3292 1,3677 1,3477  «0,0199 0,0187 =0,0001
1.4 1,4718 1,4495% 1.5010 1,4785  =0,0223 0,0292 =0,0002
1.2 1,6042 1,788 1.6434 1,0176 =0,0256 0,0390 =0,0002
140 1,7602 1,7348 1,8114 1.,7796 «0,03186 0,0450 -0,0002
0,8 2,0017 1.9565 2,0404 1,9953  «0,0451 0,0387 0,0000
0,6 2,4448 2,3504¢ 2,4238 2,3410 =0,0885 =0,0150 0,0056
] 4,018S 3,5087 31,3575 31,1074  «0,3804 =0,5317 0,1303
0.2 8,1231 7.9779 71,4848 ° b.04bb =0,4917 «0,9848 «0,3465
0,0 77,9994 77,9992 T.Y948 T.9614 «0,0070 -0,0114 =0,0064
- TABLE 9.--Continued. )
Parameter
Varied None n Kv. né& Kv
Effect Effect Inter-

z Pc] Pc5 PCG . PC40 of n of Kv action
2.0 1,1333 1,1333 1,1333 1.1333 0,0000 0,0000 0,0000
1,8 1,2307 1.2324 1,2213 1,2232 0,0018 «0,0093 0,0001
1.0 1,3489 1,36547 1,5280 1,33u4 0,0061 =0,0206 0,0003
1.4 1,4718 §,4850 1,4379 1.4527 0,0141 =0,0330 0,0007
1.2 1,6042 1,6305 1,9582 1.5874 0,0278 =0,044S 0,00158
1.0 1,7662 1.6128 1.7127 1.7660 0,0500 =0,0501 0,0033
0,8 2,0017 2.,0180 1,9595 2,0575 0,0572 =0,0013 0,0408
0.0 2,448 2.5831 2.5173 2.7371 0,1792 0,1134 0,0406
0,4 4,0198 4,2784 6.2792 b.,8866 0,4332 2,4340 0,172
0,2 8,1231 48,0838 8,1973 8,1968 =0,0199 0,0936 60,0194
0,0 71,9998 71,9990 8,0000 8,0000 =0,0004 0,00086 0,0004

TABLE 9.--Continued.

Parameter
Varied None n Kvl- n & Kv'
p P P Effect Effect Inter-

z Pc] cg o C of n of K’ action
2,0 1,1333 1,1333 1,1333 1,1333 0,0000 0,0000 0,0000
1,8 1,2307 1,2324 1.,2393 1,409 0,0016 0,0088 -0,0000
1.0 1,3489 1,3547 1,377 1,3729 0,008% 0,018% =0,0003
1.4 1,4716 1.,48%0 1.50t0 1,5134 0,0129 0,0n289 «0,0005
1.2 1.,6042 1.6305 1,6434 1,6674 0,0252 n,0381 =0,0011
.0 1,762 1,8128 1.8114 1.853¢6 0,0441 0,0427 =0,0028
0,8 2,0017 2,0180 2.0404 2,1070 0,0415 0,0639 0,0252
0.6 2,4u45 2.,58131¢ 2,4238 2,5213 0,1199 =0,0402 «0,0196
0.4 4,0195  4,278¢ 31,3575 34673 0,1844  =0,7165  =0,0745
0.2 8,123 8,0838 7.4848 7.0446 =0,2397 -0,8387 «0,2008
0,0 71,9998 7.9990 7.99ub 7.9719  «0,0119 =0,0180 «0,0111

TABLE 9.--Continued.

Parameter

Varied None n' KVA n' & Kv

z Pc] Pc]0 Pcfl Pc42 g:fre]?t g:fiit ;EE?;—\
240 1,1333 1.,1333 1,1333 1,1333 0,0000 0,0000 0,0000
1.8 1,2307 1,2293 1,223 1,197 «0,0015 “0,0095 «g,0001
1.6 1,3489 1,3440 1,3280 1.3228 =0,0052 =0,0212 =0,0003
1.0 1,47%6 1,4601 1,4379 1,4251 =0,0122 =0,0344 -0,0007
1.2 1,6042 1,5818 1,5582 1,5331 =0,0238 =0,0474¢ «0,0013
1.0 1.7662 t.7266 t,7127 1.6669 =0,0427 «0,05066 =0,0031
0.8 2,0017 1,9333 1.9595 1,8783 «0,0763 =0,0501 =0,0079
0.6 2,4448 2.3128 2.5173 2.32718 «0,1608 0,0438 =0,0291
0.4 4,019S 3,580% 6,2792 5,ed426 =0,7379 1,9610 00,2987
0,7 8,1231 8,0970 84,1973 B8,195S «0,0139 0,0864 0,0122
0.0 7.9998 7,9994 8,0000 8,0000n =0,0000 0,0002 00,0000
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TABLE 10.--Infiltration Rate, Main Effect, and Interactive Effect at Different Dimensionless

Time Steps.

TABLE 10.--Continued.

Parameter
Varied None A - Py A &P
Effects Effects Inter-
T f] f2 ) f3 f12 of A of Py action
0,005 1,2217 2,2992 1,2872 2.,3058 1,0480 00,0360 «0,029%
0,020 0,7111 0,1878 0,7876 0,9779 0,1353% 0,1333 0,0568
0,059 0,6855%13 0,429S 0.,619% 0.0678 =0,0388 0,151% 0,0871
0,110 0,4734 0,2800 0,3264 n,5313 «0,094% 0,1522 0,0992
0,200 0,4321 0,2173 0,4765 0.,4678  =0,1118 0,1475 0,103
0,380 0,3992 0,1760 0,4353 0,4218 =0,1184 0,1410 0,1049
0,680 0,3818 0,1531 0,4102 0,3941 -0,1224 0,1347 0,106}
0,980 0,1783 0,1436 0,4004 0,3824 -0,1264 0,1308 0,1084
1,280 0,3774 0,1384 0,3947 0,3759 =0,1289 0,1274 0,110
1,580 0,3771 0,1349 0,3509 0,3716 «0,1308 0,12%3 0,1115
1R8O 0,3771 0,1325 0,3880 0,3686 =0,1320 0,1235 0,1126
TABLE 10.--Continued.
Parameter
Varied None 'y Py A& Py
Effect Effect Inter-
T f] f7 ) f3 ) f]3 of A' of Py action
0,008 1,2217 1,0939 1,2872 1,6301 00,4078 0,0009 =0,0647
0,020 0,7111 0,86997 0,7876 0,9378 0, 1694 0,0573% =0,0192
0,050 0,5553 0,6745 0,6195 60,7170 0,1083 0,0534 =0,0108
0,110 0,4734 0,5582 0.,5264 0,5971 60,0777 0,0460 =0,0071
0,200 0,4321 0,4991 0,4765 10,9333 0,0619 0,0393 =0,0051
0,380 0,3992 0,4535 0,41353 06,4820 60,0508 0,0323 =0,0038
0,680 0,3R18 0,425%8 0,4102 n,uld492 0,0414 0,0260 =0,0024
0,980 0,3783 0,4137 D,4004 n,4131 0,0340 0,0208 =0,0013
{1,280 0,3774 0,40867 0.,3947 0.,4229 0,0287 0,0168 -0,0006
1,580 0,3771 0,4019 0,3909 06,4157 0,0248 0,0138 =0,0000
1,880 0,377 0,3983 0,3880 n,4102 0,0217 0,0114 0,0005

Parameter
Varied None X Sy A& Sy
Effect Effect Inter-
T f fy f4 f1s of X of S, action
0,005 1,2217 2.2992 1,070 2,058¢6 1,0301 =0,1931 -0,0474
0,020 0,711 0.7878 00,5407 o, 7172 0,066 -0,070% «0,0001
0,090 0,5553 0,.,4298 0,95049 0.3962 =0,1173 =0,0419 06,0085
0,110 00,4734 06,2800 0,43138 n,2608 -0,1832 “0,0294 60,0102
0,200 0,432¢ 0,2173 0,3973 0,2036 00,2043 =0,0242 0,0106
0,380 0,3992 0.1760 0.3685 0.1649  0,2134  «0,0209 0,0098
0,680 0,3818 0,15314 00,3531 n,1432 =0,2193 “-0,0193 0,0094
0,980 0,57813 0,14386 0,3499 0,1343  =0,2252 «0,01H9 0,0096
1,280 0,3774 0,1384 0,3490 00,1294 «0,2293 =-0,0187 0,0097
1,580 0,3771 0,1349 0,3u87 0,1266 =0,2322 =0,018% 0,0100
1.880 00,3771 0,1325 0,3u87 06,1240 =0,2347 =0,0184 0,0099
TABLE 10.--Continued.
Parameter
Varied None A .S, A &S
Effect Effect Inter-
T i fy fg f16 of X of Sr' action
0,00% 1,2217 2,2992 1,364 2.5274 1,1202 00,1858 o0,0427
0,020 0,711 0,7878 0,776% 0.,6548 0,078 000662 0,0008
0,050 0,5553 0,4295 0.6011 0,4582  =0,13a4 60,0372 =0,008%
0,110 0,4734 0,28u0 0,5084 0,2959 =0,2030 06,0254 -0,0096
0,200 0,432t 0,2173 0,4628 0,2287  =0,2245 0,0210 0,0087
0,38y 0,3992 0,1760 0,4259 0,1852 =0,2320 0,0180 “0,0088
0.680 0,3818 60,1531 0,4064 0,1612 «0,2370 0,0164 -0,0082
0,980 0,3783 0,143 0,4023 0,1511 »0,2030 0,0157 =-0,0082
1,280 0,3774 0,1384 00,4013 0,14584 =0,2475 0,0154 =0,0085
1,580 0,37714 0,1349 0,4010 0,148  0,2507 00,0154 =0,0085
1,880 0,3771 0,132% 0,4n10 0,1392  =0,2532 0,0153  =0,0086
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TABLE 10.--Continued.

TABLE 10.--Continued.

chi?gzer None A . sr At &S
Effect Effect Inter-
T f] f7 f4 f]7 of A’ of S, action
0,009 t,2217 1,6939 1.0760 1,4888 0,4425 “H,1754 «0,0297
0,020 N,7111 0,8997 00,0407 0,804 0,4761 =0,0830 =0,01258
0,050 06,5553 0,6745 0,5049 0,6078 0,111 =0,0586 =0,0081
0,110 0,4734 0,5582 0,d43138 0,5054 0,0782 -0,0462 =0,0066
0,200 00,4321 0,4991 0,3973 0,453 0,0614 =0,0404 =0,0056
0,380 0,3992 0,4535 0,3685 0,4126 0,0492 -0,0358 =0,00851
0,680 0,3818 0,4256 0,3531 06,3877 0,0392 =0,033% «0,0048
0,980 0,3783% 0,4137 0,3499 0,3771 0,0343 =0,0325 -0,0041
1,200 0,3774 0,4067 0,3490 0,3707 0,0258 =0,0322 -n,0038
1,580 0,377 0,4019 0,3487 0,3663 0,0212 =0,0320 =0,003¢
1,880 0,3771 0,3983 0,3487 60,3631 0,0178 “0,0318 =0,0034
TABLE 10.--Continued.
Parameter
Varied None A St A& S
Effect Effect Inter-
T f‘ f7 fg f18 of A' of §.' action
0,005 1,2217 1,0939 1,364 1,6948 0,5012 04,1719 0,0290
0,020 0,7111 0,8997 0,7769 0,9885 0,2003 0,077 0,0817
0,050 0,555% 0.,6745 00,6011 0,7349 0,1265 0,0531 0,0073
0,110 0,4734 0,5582 0,5084 0,6052 0,0908 0,0410 0,0060
0,200 0,4321 0,4991 0,4626 0,53197 0,0719 0,0356 0,0049
0,380 0,3992 0,4538 0,459 0,4869 0,0887 0,0311 0,0044
0,680 0,3818 0,42%6 O.u0b4 0,4582 0,0478 0,0286 0,0040
0,980 0,3783% 0,4137 0,4023 0,4451 0,039 0,0277 0,0037
1,280 0,3774 0,4067 0,4013 0.,437S 0,0328 0,0274 0,0035
1,580 0,377¢ 0,4019 0,4010 0,4322 0,0280 0,0271 0,0032
1,880 06,3771 0,3983 0.,4010 0,4222 n,0212 06,0239 0,0000

Parameter
Varied None Al A&
Effect Effect Inter-
T f f; f5 flg of )' of n action
0,005 1,2217 1,6939 1,7572 2.27%6 0,4953 0,5586 0,0231
0,020 [FRARE! 06,8997 n,8780 1.1030 00,2068 n,18514 0,0182
0,050 0,555% 0,6748 0,6066 0.,777% 6,125 00,0972 0,0058
0,110 0,4734 0,556¢2 06,5287 0,0187 0,0874 0,0579 0,0026
0,200 0,4321 0,4991 0,468 0,5404 0,0695 0,0387 0,0025
0,340 0,3992 0,4535 0,4226 0.4808 0,0563 0,0253 00,0019
0,680 00,3818 0,u256 0,3971 n,4444 0,0458 00,0171 0,0017
6,960 0,378% 0,4137 0,3R96 0,4285 0,0371 0,0131 0,0018
1,260 0,3774 D,4067 0,3R66 06,4192 0,0310 0,0109 0,0017
1,580 0,3771 00,4019 0,3R4b 013126 0,0268 0,0092 0,0017
1,880 0,3771 0,398% 0,3819 0,081 0,0227 0,0083 60,0018
TABLE 10.--Continued.
Parameter
Varied None A . K. A &K
Effect Effect Inter-
T f] f2 f6 fa0 of X of Ky action
0,005 1.,2217 2.2992 {,2201 2.2850 1,0712 *0,0079 =0,0003
0,020 6,718 0.7878 0,7080 n.,1822 0,0758 »0,004d4 «0,0013
0,050 0,5553 0,429% 0,5512 0.4240 =0,1265 “0,0046 «0,0007
0,110 0,4734 0,2800 0,4681 0.2753  =0,1931 =0,0050 0,0003
0,200 0,4321 0,2173 0,4263 0.2131 «0,2140 =0,0050 60,0008
0,380 0,3992 0,1760 0,3924 0.,1724 =0,2216 =0,0052 0,0016
0,680 0,3818 0.,1531 0,3742 0,1497 =0, 22606 =0,00585 0,002
0,980 0,3783 0,1438 0,3700 0,1404 =0,2322 =0,0057 0,0026
1,280 0,3774 0,1384 0,3687 0,1350 =0,23064 =0,0060 0,0026
1,580 0,3771 0,1349 0,3681 60,1316  =0,2394  «0,0061 0,0029
1,880 0,377 0,1325 0.3679 0,1292 =0,2417 *0,006% 0,0030
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TABLE 10.--Continued.

TABLE 10.--Continued.

Parameter Parameter
Varied None A Ky' A &K' Varied None A K AEK!
T f f2 1 21 of 1 E:fiit sction 1 £ £ f f of it ey revion
. 1 7 on 23
0,005 1,2217 2.2992 1,2233 ?2.3133 1,0838 0,0079 0,0062 0,005 1,2217 1,6939 {2233 1,7031 0,4760 0,0054 0,0038
0,020 0,7111 0,7678 0,7141 0,1952 0,0789 0,0052 0,0022 0,020 0.7111 0,8997 0,7141 n,9060 0,1903 0,0046 60,0018
0,050 0,5553 0,4295 0,5593 0,4349  =0,1251 0,0047 0,0007 0,050 0,555%% 0.6745 60,5593 60,0812 0,12086 0,0054 0,0013
0,110 0,4734 0.2800 0,4787 0,2847  =0,1937 0,0050 =0,0003 0,110 0,4734 0,5582 0,4787 0,5653 0,0857 0,0062 0,0009
0,200 0,u324 0,2173 0,438} 0.2216 =0,2157 0,0051 =0,0008 0,200 n,4321 0,4991 0,4181 0,5066 0,0678 0,0067 0,0008
0,380 0,3992 0.1760 0.4062 0,1796 =0,2249 0,005%  «0,0017 0,380 0,3992 0,4535 0,4062 0,4616 0,0549 0,0078 0,0006
0,680 0,3618 0,1531 0,3896 0,1564 =0,2310 0,005  =0,0023 0,680 0,3818 0,42%6 0,3896 0.4341 0,0442 0,0082 60,0003
0,980 0,378% 0,1436 0,3866 0, 1489 =0,2172 0,0058 =0,0025 0,980 0,3783 0,4137 0,3866 0,4225 0,0356 0,0086 0,0003
1,280 0,3774 0,1384 0.3860 neldte 0,2417 0,0059 «0,0027 1,280 0,3774 n,u067 0,3R60 0,4157 0,0295 0,0088 0,0002
1,580 0,3771 0,1349 0.3860 0,1382 =0,2450 0,0061 «0,0028 1,580 0.3774 0,4019 0,3360 CIEE 0,0250 0,0090 0,0001
1,880 0,37714 0,1325 0,3860 0.1359  «0,2474 0,0062 =0,0028 1,880 0,377 0,3983 0,3860 n,u078 0,0215% 0,0092 0,0003
TABLE 10.--Continued. TABLE 10.--Continued.
Parameter Parameter
Varied None A Kv | A& Kv Varied None Py Se Py &s
Effect Effect Inter- Effect Effect Inter-
T f s .fG ‘ _f22 of A' of K, action T f f3 fa ‘ oy of Py of S, action
0,005 1,2217 1,6939 1,2201 0.6846 ®0,0316 *0,5054 =0,5039 0,005 1,2217 1,2872 1,0760 1.1375 0,0635  =0,1477 =0,0020
0,020 0,7111 0,8997 0,7080 0.6934 0,1870  =0,0047  =0,0016 0,020 0,7111 0,876 0,6u07 0,7102 0,0730  =0,0739  =0,0035
0,050 0,5553 0.6745 0.,5512 0.,6679 0,1179  =0,0053  0,n0t12 0,050 0,5551 0.6195 0.5049 0,56u6 0,0619 =0,0527 =0,0023
0,110 0,4734 0,8562 0,4681 0,5512 0,0840 =0,0062 «0,0008 0,110 0,4734 0,5264 0,4136 n,4822 0,0507 -0,0419 =0,0023
0,200 0,4321 0,4991 0,4263 0,4917 0,06862 «0,0066 «0,0008 0,200 0,4321 0,4765 0.3973 0.,4379 n,042% =0,03167 =0,0019
0,380 0,3992 0,4535 0,%924 0,4452 0,0536 «0,0075 =0,0008 0,380 0,3992 0,435% 0,3685 0,4010 0,0343  =0,0325 -0,0018
0,680 n,3818 0,u256 0,3742 0.,4167 0,0432 «0,0082 =0,0007 0,680 0,3818 0,u102 0,353 0,3787 0,0270 =n,n30! =0,0014
0,980 0,3783% 00,4137 0,3700 n,u0Ub 0,0350 “0,0087 «0,0004 0,980 0,3783% 0,4004 60,3499 0,3698 0,0210 =0,0295 =0,0011
1,280 0,3774 0,4067 0.3687 0,3972 0,0289 =0,0091 =0,0004 1,260 0,3774 0,3947 0,3490 0,364s 0,0165 =0,0292 =0,0009
1,580 0,3771 0,019 0,3681 0,3922 0,0245%  =0,0094 ®0,0004 1,580 0,3771 0,3909 0,3487 0.3611 0,013} “0,0291 =0,0007
1,880 0,377 0,398% 0,3679 0,3885 0,0209 =0,0095 =0,0003 1,880 0,377 0,3880 0,3u87 0,3585 0,0104 =0,0289 =0,0006
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TABLE 10.-~Continued.

Parameter
Varied None Py Sr: Rb & Sr‘
Effect Effect Inter-
T fl f3 f9 fa5 of Pb ?f Sr‘ action
0,005 1,2217 1.2872 1,3648 1,4334 0,0672 0,144S 0,0016
0,080 0,7111 0,7876 0,7786% 0,5601 0,080% 0,0690 0,0035
0,050 0,5553 0,6195 0,001 0,6693 0,0662 0,0478 0,0020
0,110 0,4734 0.,5264 0,5084 0,5655 0,0550 0,0370 0,0020
0,200 0n,4321 0,4705 0,4628 0,5102 0,0459 0,0322 0,005
0,180 0,3992 0,4353 0,4259 0,4649 0,0376 0,0282 0,0018
0,680 0,3818 0,4102 0,406 0,4370 0,0295 0,0257 0,001%1
0,980 0,378% 0,4004 0,4023 0,4264 0,0231 0,0250 0,0010
1,230 0,3774 0,3947 00,4013 0,4203 60,0182 0,0247 0,0008
1,580 0,3771 0,3909 D unt0 0,416} 0,014% 0,0246 0,0006
1,680 0,3771 0.3880 0,4010 0,4130 0,01158 n,n2uy 0,0005
TABLE 10.--Continued.
Parameter
Varied None Py Sy PES
Effect Effect Inter-
T f fg fy fog of P! of S, action
0,008 1.,2217 1.1548 1.,0760 1,0170 “0,0629 “0,1417 0,0039
0,020 00,7111 U,0178 D,6407 0.5568 =0,0890 “0,0054 0,0080
0,050 0,5553 0,4853 0,5049 0,4418 =0,0685 =0,0489 0,0035
0,110 0,4734 0,4184 0,4338 0,3827 =0,0531 0,037 0,0019
0,200 0,4321 0,3879 0,3073 60,3569 -0,0423 *0,0329. 0,0019
0,300 0,3992 0,3640 0,3685% 0,3359 =0,0339 =0,0294 0,0013
0,680 0,3818 0,3545 0,3531 0,3281 =0,0261 -0,027% 0,0012
0,980 60,3783 0,3545 0,3499 0.3281 -0,0228 =0,0274 0,0010
1,280 0,3774 0,1545 0,3490 0,3281 =0,0219 =0,0274 0,0010
1,580 0,377 0,3548 0,3u87 60,3281 =0,0216 =0,0274 0,0010
1.,R80 0,377} 0,3548 0,3487 0,3281 =0,0216 *0,0274 00,0010

TABLE 10.--Continued.

Parameter
Varied None Py’ S Ph' &S,
Effect Effect Inter-
T f fg o a7 of P’ of §.' action

0,008 1,2217 1,1548 1,3646 1,2978 =0,0668 0,1430 0,0000
0,020 0,7111 061714 0,77865 0,6730 -0,0988 0,0607 «0,0047
0,050 0,555% 0,4853 0,6011 0.5244 =0,0734 0,0424 «),0033
0,110 00,4734 0,4184 0,%5084 0,4501 -0,0567 0,0333 «0,0017
0.200 0,432 0,3879 0,428 0.1146 00,1962 “0,1213 «0,1520
0,380 0,3992 0,3640 0,4259 0,3879 =0,0366 0,0253 «0,0014
0,680 0,3818 00,3545 0.,4nb4 0.,3769 «0,0284 0,0235 «0,0011
0,980 0,3783 0,354% 0,402% 0,3769 =0,0240 0,0232 =0,0008
1.280 00,3774 0,3545 00,4013 0.,3769 «0,0237 0,0232 =0,0008
1.580 0,3771 90,3545 0,4010 0,3769 =-0,0234 0,0232 =0,0008
1,380 0,377% 0,3545 00,4010 06,3769 =0,0234 0,0232 «0,0008
TABLE 10.~-Continued.

Parameter
Varied None Py n Pb & n

Effect Effect Inter-
T fl f3 f5 f28 of Pb of n action

0,008 1,2217 1.2872 1.7572 1,8189 0,08636 0,533s «0,0019
0,080 0,7111 0,7876 n,8780 0,9754 0,0870 0,1773 o,0104
0,050 0,555% 0,6195 0,6ub66 0,7205 0,0690 0,0981 0,0046
0,110 0,4734 06,5264 0,5287 0.5858 0,0851 0,0574 0,0021
0,200 0,4321 0,4765 0,4683 0,5173 0,0467 0,038S 06,0023
0,380 0,3992 0,4353 0,4228 0,4629 0,0382 0,0255 0,0021
0,680 0,3818 0,4102 0,3971 60,4299 0,0308 0,0175 0,0022
0,980 0,378% 0,4004 0,389% 0,4155 0,0240 0,0132 0,0019
1.280 0,3774 0,3947 0,3886 0,4075 0,016 00,0110 0,008
1,580 0,3771 0,3909 0,38486 0,4021 0,0157 0,0093 0,0018
1,880 0,3771 0,3880 0,3839 0,3981 0,0126 0,0085 00,0016
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IABLE 10.--Continuec

IADLE UL -SLUNILINURG,
Parameter
Varied None Pp n' Pp & n'
Effect Effect Inter-
T f‘ f3 f]0 f29 of Pb of n' action
0,005 1,2217 1,2872 0,6u93 06,7136 0,06u8 =0,5730 “0,0008
0,020 0,7111 0,7876 0,4899 0,5664 0,0765 =0,2212 60,0000
0,050 0,5553 0,6195 0,4415 0.4988 0,0608 “0,117% =0,0035
0,110 0,4734 0,5264 0.4082 0,4536 0,0492  =0,0690 =0,0038
0,200 0,u321 0,4765 0,3899 0.4265 0,0405 =0,0461 =0,0039
0,350 0,3992 0,4353 0,373¢ n,4023 60,0328 ®0,029% «0,0035
0,680 0,3818 0,4102 04,3656 0,3879 0,0254 =0,0193 -0,0031
0,980 0,3783 0,4004 0,3656 0,3831 0,0198 =0,0150 «0,0023
1,280 0,3774 0,3947 0,3656 0,3802 0,0160 =0,0132 =0,0014
1,580 0,3771 0,3909 0,3656 0.3784 0,0133 =0,0120 «0,0009
1,860 0,377 60,3880 60,3656 0.3769 0,011 =0,0113 0,0002
TABLE 10.--Continued.
Parameter
Varied None Py Kx? P, & K,
) Effect Effect Inter-
1 f] f3 f6 f30 of Pb of K, action
0,008 1,2217 1,2872 1,2201 1.,2850 0,0682 =-0,0019 =0,0003
0,020 0,7111 0,7876 0,080 0,7838 0,0762 =0,0035 0,0003
0,050 0,5553 0,01958 0.5512 0,b142 0,0636 =0,0047 «0,0006
0,110 0,4734 0,5264 0,4681 0,5201 0,0525 =0,0058 «0,0005
V,200 0,432} 0,4765 0,4263 0.4695 0,0438 =0,0064 “0,0006
0,380 0,3992 0,4353 0.3924 0. 4276 0,035¢6 =0,0072 ®0,0004
0,680 0,3818 0.4102 0,3742 0,4018 0,027¢ -0,0081 «0,0000
0,980 0,378% 0,4004 0,3700 0.3912 0,0216  =0,0088  =0,0005
1,280 0,3774 0,3947 0,3687 0.3851 0,0169 «0,00¢%1 =0,0005
1,580 0,377 0,3909 0,3681 0.3810 0,0134 -0,0099 «0,0005
1,880 0,3771 0,3880 0,3479 0.,3780 0,0108 =0,0096 «0,0004

Parameter
Varied None Py Ky' Pp & Kv'
Effect Effect Inter-
T f] 3 ) f]] f3] of Pb of K, action
0,008 1.,2217 1,2872 14,2233 1,894 0,0658 0,0019 0,0003
0,00 0,711 0,7876 0, 7141 0.7914 0,0769 06,0034 0,0004
0,050 0,5553 0,6195% 0,5593 0.6248 0,0649 0,00ub 0,0006
0,110 0,473 0,5204 0,4787 0.5326 0,0535 0,0057 0,0005
0,200 n,4321 0,4765 0,4381 n,4815 0,06449 0,0065 0,000%
0,300 0,3992 0,6353 0,un62 04429 0,0364 0,0073 0,0003
0,680 0,3818 0,4102 0,38986 00,4186 0,0287 0,001 0,0003
0,980 0,378% 0,4004 0,38b0 0.,4093 0,0224 0,0086 0,0003
1,260 0,3774 0,3947 0,3860 00,4040 0,0177 0,0090 0,0003
1,580 0,377% 0,3909 0,3880 0,4004 0,014 0,0092 0,0003
L8380 0,377 0,3680 0,3860 0,3978 0,014 0,0094 0,0004
TABLE 10.--Continued.
Parameter
Varied None Py’ Kv' PD' & Kl'
Effects Effect Inter-
T f] fB f]] f3 of Pb‘ of Kv' action
0,008 1,2217 1,1548 1.,2233 1,1595 =0,0653 0,0031 0,0015
0,020 0,711t 0,8171 00,7141 00,6197 =0,0942 0,0028 «-0,0002
0,n50 0,58553 0,4853 0.5593 0,u4B87 «0,0703 0,0037 =0,0003
0,110 0,4734 00,4184 0,4767 0,4221 =0,0558 0,0045  «0,0008
0,200 0,432 0,3879 0,4381 0,3927 00448 n,0054 =0,0006
0,380 0,3992 0,3640 0,4062 0,3691 =0,0361 0,0060 =0,0009
0,680 0,3818 0,3%45 0,3896 0.3683 «), 0243 0,0108 0,0030
0,989 0,3%78% 0,3545 0,38b66 0,3083 -0,0511 ®0,0169 -0,0272
1,280 0,3774 0,3545 0,3860 0,3683  =0,0203 0,0112 0,0026
1,580 0,3771 0,3545 0,3R860 06,3683  =0,0202 60,0114 0,0024
1,880 0,3771 0,3548 0,3860 0,3683 =0,0202 0,014 0,0024
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TABLE 10.--Continued.

Parameter
Varied None S. n $.&n
Effect Effect Inter-
T fy Ty fs fi3 of 5, of n action
0,005 1,2217 1,0760 1,7572 f.5439 «0,1798 0,5017 =-0,0338
n,020 0,7111 0,6407 0.,8780 0.7912 =0,0786 0,1587 -0,0082
0,050 0,5553 0,5049 0.6466 0,5875 =0,0548 0,0870 =0,0044
0,110 06,4734 0,4338 0,5287 0,4830 =0,0427 0,0521% 0,003}
0,200 0,4321 0,3973 0,4683 0,4297  =0,0367 0.0343  -0,0019
0,380 0,3992 00,3685 0,4226 0,3893 =0,0320 0,0221 =0,0013
0,680 0,3818 0,3531 0.,3971 0,3665 =0,0296 0,0144 «0,0010
0,980 0,3783 0,3499 0,3896 0.3600 «0,0290 00,0107 «0,00006
1,280 0,3774 0,3490 0,3866 0,3872 «0,0269 0,0087 «0,0005
1.580 0,3771 0,3487 0,3846 0.3556 -0,0287 0.0072 =0,0003
1,860 0,771 0,3487 0,3839 0,3547 «0,0288 0,0064 =0,0004
TABLE 10.--Continued.
Parameter
Varied None Sp n' R
Effect Effect Inter-
T f fa f1o 24 of S, of n' action
0,005 t,22117 1,0760 0.,6493 0,57S8S =0,1097 =0,5365 0,0359
0,020 0, 7111 0,6407 0,4899 0,4448 «0,0578 -0,2086 0,0126
0,050 0,5853 0,5049 0,4415 0,40319 --0,0HMO =0,107%4 0,0064
0,110 0,4734 0,4338 0,4082 0,3755 0,036 =0,0618 0,0035
0,200 0,d4321 0,3973 0,3899 0,3598 «0,0324 “0,0399 0,0023
0,380 0,3992 0,3685 0.3731 n,3449 =0,0295 =0,0248 0,0012
0,680 0,38¢8 06,3531 0,3656 0,3387 =0,0278 “(0,01583 0,0009
0,980 0,378% 0,3499 0,3656 0,3387 «0,0277 “0,0120 0,0008
1,260 0,3774 0,3490 0,3656 0,3387 =0,027¢6 =0,0111 0,0008
1,560 0,3771 0,3487 0.3656 0,3387 =0,0276 -0,0108 0,0008
1,880 0,3771 0,3u87 0,3656 0,3387 «0,0276 -0,0108 06,0008

TABLE 10.--Continued.

Parameter
Varied None Sr' n Sr‘ & n
Effect Effect Inter-
1 f] f9 f5 f35 of Sr‘ of n action
0,005  1,2217  1,3646  1,7572  {,9870  0,1764  0,5690  0,0335
0,020 U711 0,7765 0,8780 0.,9588 0,07314 0,1746 60,0077
0,050 0,555% 0,6011 0,6466 n.7004 0,0498 0,0953 60,0040
0,110 0,4734 0,5084 n,5287 n,5692 0,0378 0,0581 0,007
0,200 0,4321 0,4628 0,4683 0,5024 0,0324 0.,03179 0,0017
0,380 0,3992 0,4259 0,4226 0,4517 0,0279 0,0248 0,0012
0,680 0,3818 0,4064 0,3971 0,4233 0,0254 0,0161 0,0008
0,980 0,3783 0,4023 0,389 60,4150 0,0247 06,0120 0,0007
1,280 0,377u 0,4013 0,38606 n,4115 0,024y 0,0097 0,0008
1,580 0,377 0,400 0,3846 60,4097 0,0248 0,0081 0,0006
1,800 0,3771 0,4010 0,3839 0,u086 0,0243 0.,0072 0,0004
TABLE 10.--Continued. -
Parameter
-)?ried None Sp Ky. Sp &K
Effect Effect Inter-
T f] f4 f6 f36 of S, of K, action
0,005 1.,2217 1,0760 1,220 1,0746 =0,14S56 =0,0015 0,0001
0,020 0,7111 0,6407 0,7080 0,0878 «0,0703 =0,0030 0,0001
0,050 0,5553 0,5049 0,5512 0,5011 «0,0503 =0,0040 0,000t
0,110 0,4734 0,4338 0,468t 0,4288 =0,03195 0,005 0,0001
0,200 0,4321 0,3973 0,4263 0.3917 «0,0347 «0,0057 0,0001
0,380 0,3992 0,368%8 00,3924 0.3019 «0,03086 -0,0067 0,0001
0,660 0,3818 0.3531 0,3742 0,3458  =0,0286 =0,0075 0,000t
0,980 0,3783 0,3499 06,3700 0.3420 ~0,0262 =0,0081 60,0002
1,280 00,3774 0,3490 0,3887 Ne3408 =0,0282 -0,0084 0,0002
1,580 0,377¢ 0,3487 0,3681 n,3403 =0,0281 =0,0067 60,0003
1,R80 0,3771 ‘0,487 0,3679 0,3400 =0,028] “-0,0080 0,0003
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TABLE 10.--Continued.

TABLE 10.--Continued.

Parameter
Varied None S, - K Sp &K'

! f fy i f37 g;fgit g»tff(zt action
0,005 1,2217 1,0760 1,2233 1,07758 «0,1457 n,0018 =0,0001
0,020 00,7111 0,6407 0.,71414 0,0433 -0,0705 0,0028 =0,0002
U,050 0,5553 0,5049 0,5593 0.,5087 =0,0808 0,0039 «0,0001%
0,110 0,4734 0,4338 0.,4787 n,u388 «0,0397 0,0051 «0,0001
0,200 0,4321 0,3973 0,4381 0,4030 =0,0349 0,0088 -0,0001
0,380 0,3992 0,3685 0,4062 0,3750 «0,0309 0,0087 «0,0003
0,680 0,3818 0,353t 0,3896 0,3602 «0,0291 0,007S -0,0004
0,980 0,31783 0,3499 00,3866 0,3576 =0,0287 0,0080 =0,0003
1,280 06,3774 0,3490 0,3860 0,3570 =0,0287 0,008%3 «0,0003
1,580 0,3771 0,3487 0,3860 60,3570 «0,0287 0,008s =0,0003
1,880 0,3771 0,3487 0,38560 06,3570 =0,0287 00,0086 =0,0003
TABLE 10.--Continued.

Parameter
Varied None Sr' K, Sr' & K,
Effect Effect Inter-

T f] f9 f6 fag of rl of K, action
0,005 1,2217 1.,3646 1,2201 1,3628 0,1428 =0,0017 «0,00014
0,020 0,7111 0,7765 0,7080 0,7731 0,0652 =0,0032 =0,0002
0,050 0,5553 0,6011 0,5512 0,5967 0,0456 -0,0042 “0,0002
0.110 0,4734 0,5084 0,481 0,5030 0,0350 =0,0054 «0,0000
U, 200 0,u321 0,U4628 0,4263 0,4568 0,0306 =0,0059 =0,000!
0,380 0,3992 0,4259 0,3924 0,4190 0,0266 “0,0068 «0,0001%
0,680 0,3818 00,4064 0,3742 0,3985 0,0244 =-0,0077 =0,0002
0,980 0,3783 0.,4023 0,3700 0,3937 n,02%8 =0,0084 =0,000]
1,280 0,3774 0,4013 0,3687 0,3922 0,0237 *0,0069 =0,0002
1,580 0,377% 0,4010 0,3681 0,3916 0,0237 -0,0092 «0,000¢2
1,880 0,3771 00,4010 0,3679 0,3913 0,0237 =0,0095 ©0,0003

Parameter
Varied None S, Ky' S, & Kx‘
' Effect Effect Inter-
T f1 fg 1 fag of S ' of k' action
0,009 1,2217 1.36006 1,2233 1.30663 0,1430 0,001e 00,0000
0,020 0,7111 0,7765 60,7141 0,7799 0,08%6 0,0032 0,000
0,050 0,5553 0,6011 0,5593 0,6054 0,0459 0,0042 0,0001
0,110 0,4734 0,5084 0,4787 0,9140 0,0152 0,0054 0,0001%
0,200 0,4321 0,4628 0,4381 0.4689 0,0307 0,0060 0,0001
0,360 0,3992 0,4299 0,4062 0.4331 0,0268 0,0071 0,0001
0,680 0,3818 00,4064 0,3896 N,6144d 0,0247 0,0079 0,0001
0,980 0,378% o,u023 0,3866 0,4110 0,0242 00,0085 0,0002
1,280 0,3774 n,4013 0,3860 0,4304 0,0242 0,0089 0,0003
1,580 0,3771 0,4010 0,3860 n,u4103 0,024 0,0091 0,0002
1,880 0,377 0,4010 0,3860 D103 0,024} 60,0091 0,0002
TABLE 10.--Continued.
Parameter
Varied None n Ky n & Kv

Effect Effect Inter-
T f] f5 f6 f40 of n of KV action
0,009 1,2217 1,7572 1,220t 1.7552 0,5353 =0,0018 =0,0002
0,020 0, 7111 0,8780 0,7080 00,8742 0,1666 =0,0035 «0,0003
0,050 0,5553 0,64606 0,5512 o,bd21 0,091 =0,00u3 =0,0002
0,110 0,4734 0,5287 0,4p81 n,52%6 0,055u «0,0062 0,0001
0,200 06,4321 0,4683 0,4263 n.,4627 0,0383 «0,0057 0,000¢
0,380 0,3992 0,4226 0,3924 06,4163 0,0237 =0,00658 0,0003
0,680 0,3818 0,3971 0,3742 0,3899 0,0158 00,0074 60,0002
0,980 0,3783 0,389 0,3700 0.,3819 0,0116 =0,0080 0,0003
1,280 0,3774 0,3866 0,3687 0,3783 0,0094 -0,0085 0,0002
1,580 0,3771 00,3846 0,3681 0,3763 0,0079 =0,0086 00,0004
1,880 0,3771 0,3839 0,3679 0.3751 06,0070 =0,0090 0,0002
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TABLE 10.--Continued.

TABLE 11.--Volume of Water Applied, Main Effect, and Interactive Effect at Different
Dimensionless Time Steps.

Parameter
Vari_e:i None n K,' n & Ky'
Effect Effect Inter-
T f] fs f]] f4] of n of Kv‘ action
0,005 t.,2217 1,772 1.2233 1,7593 0,5358 0,0019 0,0003
0,020 0,7111 0,8780 0,7141 0,8813 n,1671 0,0031 0,000¢2
0,050 0,5553 0,6466 0.5593 0,6510 0,0915 0,00042 0,0002
0,110 0,4734 0,5287 0.4787 0,5337 0,055 06,0081 -0,0002
0,200 0,4321 0,u683  0,4381 0,4739  0,0360 0,0058 =0,0002
0,380 0,3992 0,4226 0,4062 0,4290 0,0231 0,0067 =0,0003
0,680 0,3818 0,3971 0,3896 0,4041 0,0149 0,0074  =0,0004
0,980 0,3783 0,3896 00,3860 0,3975 0,011¢ 0,008¢% =0,000¢2
1,280 0.3774 0,3866 0,3800 0,3948 0,0090 0,0084 =0,0002
1,580 0,377 0,384s 0,3860 0,3934 0,0075 0,0089 =0,0000
1,880 0,377} 0,3339 0,3860 0,3926 0,0067 0,0088 =0,0001
TABLE 10.--Continued.
Parameter
Varied None n' Ky n' &K
Effect Effect Inter-
T f] f]0 ' f6, ) f42 of n' of Kv action
0,005 1.,2217 0,0493 1,220} 0.,b482 =0,5722 =0,0013 0,0002
0,020 0,7111 0,4899 0.7080 0,470  w=0,2211 =0,0030 0,0001
0,050 0,5553 0,4415 0,55t2 0,4371 0, 1140 =0,0043 =0,0002
0,110 0,473¢ 0,4082 0,4681 0,4026 0, 0654 =0,005% =0,0001
0,200 0,4321 0,3899 0,4263 0,3833 =0,0426 =0,0062 =0,0004
0,360 0,3992 0,3731 0,3924 0,36%9 «0,0263 =0,0070 =0,0002
0,680 0,3818 0,3656 0,3742 0,357% =0,0165 =0,0078 «0,0003
0,980 0,3783 0,3650 0,3700 0,3577 «0,0125% -0,0081 0,0002
1.280 0,3774 0,3650 0.3687 0,3577 «0,0114 «“0,0083 0,0004
1,560 0,377 n,3656 0,36AR1 06,3577 «0,0109 =0,0084 0,0006

v

Parameter
Varied None A Py A & Pb
Effect Effect Inter-
T N] “2 w3 wl2 of A of Pb action
n,008 0,0061 0,0114 0,00064 0.0115 0,0082 0,0002 «0,0001
v,020 0,0142 vV, 0197 0,0157 n,0195 0,0027 0,0027 0,0012
0,050 0,0277 0.,0214 0,0309 0,0333 -0,0019 06,0078 c,0044
0,110 60,0520 n,0308 0,0579 0,0884 =0,0104 0,0168 0,0868
0,200 0,0864 0,0434 0,095% 0,0935  =0,0224 0,0295 0,0206
0,340 00,1517 0,0668 0.1654 0,1602 «0,0450 0,0536 0,0399
0,680 0,259 60,1040 0,2789 0,2679 =0,0833 0,0916 0,0723
0,980 00,3707 06,1407 0.3924 0,3747 =0,1239 0,1279 0,10618
1,280 0,483%0 0.1770 0,5052 0,4811 =0,1650 0,1632 0,1410
1,580 0,5957 0,2131 0,6175% 0,5871 =0,2065 0,199 0,1761
1,880 0,7089 0,2491% 0,7295 0,0929 e 2482 0,2322 00,2116
TABLE 11.--Continued.
Parameter
Varied None At Pb P Pb
Effect Effect Inter-
1 N] w7 w3 w]3 of A' of Pb action
0,008 0,0061 0,0084 0.,0064 0,0081% 0,0020 0,0000 =0,0003
0,080 0,0142 U.0179 0,057 06,0187 0,0034 0,0011 «0,0003
0,050 0,0217 0,0337 0,0309 60,0358 0,0055 0,0027 =-0,0008
0,110 0,0520 0,0614 0,0579 0,0656 0,0086 0,0050 00,0009
0,200 0,0864 0n,0998 0,0953 0.1086 0,0124 0,0079 =0,0011
0,380 0,1517 0,1723 0,1654 0,1831 0,0192 0,0122 «0,0014
0,660 0,2596 0,2893 0.2789 0,3084 0,028 0,0177 =0,0016
0,980 0,3707 n,4054 0.3924 0,4244 0,0333 0,0204 =0,0014
1,280 0,4830 60,5208 0,5052 0,542 0,03¢68 0D,0214 -0,0007
1,580 0,5957 0,6349 0.,6175 00,6567 0,0392 06,0218 06,0000
1,880 0,7089 0,7488 0,7298 0. 7711 00,0408 0,0218 0,0008
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TABLE 11.--Continued.

Parameter
Varied None A Se A&S
T " B P S O TR
0,005 0,0061 0,0114 0,0053 60,0102 0,00S% =0,0010 =0,0002
0,020 0,0142 0,0157 0,0128 0,0143 0,0015 =0,0014 0,0000
0,050 0,0277 0,0214 0,0252 0.,0198 «0,0059 =0,0021 0,0005
0.!{0 0.0520 0,0308 0,0477 0,0286 =0,0202 -0,0032 06,0010
0,200 0,0864 0,0434 0,0794 0,0407 =0,0409 -0,0048 0,002%
0,380 0,1517 0,0668 0,000 0,0626 -0,0812 =0,0080 0,0038
0,680 0,2596 0,1040 0,2400 0,0973 =0,1491 =0,0131 0,0065
0,980 0,3707 60,1407 0,3u28 0,1315 =0,2207 =0,0185 0,0093
1,260 0,4830 0,1770 0,4467 0.1656 =0,2936 =0,0238 06,0125
1,580 0,5957 0,213} 0.5509 0,1993 =0,35671 -0,0293 06,0155
1,880 0,7089 0,249 0,0554 06,2331 0, 4411 =0,0348 0,0187
TABLE 11.--Continued.
‘
Parameter
Varied None A S A&S
Effect Effect Inter-
T Hl Wy Ng w]6 of X of Sr' action
0,005 0,0061 0,0114 0,0068 0,0126 0,0056 0,0009 0,0003
0,080 06,0142 0,01%7 0,0155 0.0170 0,0018 0,0013 0,0000
0,050 0,0277 60,0214 00,0300 0,0229 «0,00067 0,0019 -0,0004
0,110 0,0520 00,0308 0,0558 00,0325 =0,022% 0,0026 =0,0011
0,200 0,0864 0,0434 0,0925 0,0487 =0,0449 0,0042 «0,0019
0,360 0,1517 0,0668 0,1618 0.,0703 =0, 0882 0,0088 «0,0033
0,680 0,2598 0,1040 0,2763 0,109% =0,1612 0,0111 =0,00586
0,980 0,3707 0,1407 0,3942 n,lusl -0,238% 0,015% =0,0081
1,280 0,4830 0.1770 0,5136 0.1861 «0,3168 0,0199 =0,0107
1,580 0,5957 0,21314 0,6135 042240 =0,3960 0,0243 =0,0135
1,880 0,7089 0,249 0,7538 0,2616  =0,4760 0,0267 =0,0162

Parameter
Varied None A S A& Sr
Effect Effect Inter-
T N] Wy w4 N]7 of A* of Sr action
0,005 0,0061 0,0084 0,0053 0,0074 0,0022 “0,0009 =0,000!
0,020 0,0142 0,0179 0,0128 0.,0160 00,0035 0,006 =0,0002
0,050 0,0277 n,03137 0,0252 0.,0303 00,0058 «0,0030 «0,0005
0,110 0,0520 u,n6t14d 0.0477 0,055% 0,0086 =-0,0051 «0,0008
0,200 60,0864 0,0998 0,0794 n,0906 0,012  =0,0081 «0,0011
0,380 0,1517 0,1723 0.1400 0,1567 00,0187 *0,0137 «0,0019
0,680 0,259 0,2893 06,2400 0,2636 0,0267 ~0,0226 =0,0031
0,980 0,3707 0,4054 0,3420 0,3698 0,0307 “0,0319 *0,0040
1,280 0,4830 0,5205 0,4467 0,4744 0,0326 =0,0412 =0,0049
1,580 0,5957 0,6349 00,5509 0,5787 0,0338 =0,050% -0,0057
1,880 0,7089 0,7488 0,6554 0n,682%5 0,0335 -0,0599 «0,0064
TABLE 11.--Continued.
Parameter
Varied None A . Syt At &S!
Effect Effect Inter-
T N] w, w9 ' N]B of ' of Sr' action
0,005 0,006! 0,0084 0,0068 0,0094 0,0028 0,0009 0,0002
0,020 0,0142 0,0179 0,015% 0,0197 0,0040 0,0018 0,0003
0,050 0,0277 0,0337 0,0300 0,0367 0,0064 0.0027 0,0004
0,110 0,0520 0,0614 0,05%9 0.0665 0,0100 0,0048 0,0006
0,200 0,0864 0,0998 0,0928 0,1079 0,014¢ 0,0071 0,0010
0,380 0,1517 0,1723 0,1618 0.,1857 0,0223 0,0117 0,0017
0,680 0,2596 0,2893 06,2761 0,3115 0,0325% 0,019¢ 0,0027
0,980 0,3707 0,4054 0,3942 0,4362 0,038} 0,0272 0,0036
1,280 0,4830 0,5%208 0,51386 0,5599 0,0419 0,0350 06,0044
1,580 0,5957 0,6349 0,6335 0,6899 0,0478 0,0U464 00,0086
1,880 0,7089 06,7488 0,7538 0,8054 0,0457 0,0508 0,0058
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TABLE 11.--Continued. TABLE 11.--Continued.

Parameter Parameter
Varied None A on- A& Varied None A K ' » &K
Effect Effect Inter- Effect Effect Inter-
T W, W, Hg Hg of A’ of n action T Wy ) . w}] ) Wy of & of K’ action
0,005 0,0061 0,0084 0,0087 0,0113 0,0025 0,008 0,0001 0.005 0,0061 0,084 0,0061 0,0118 0,0053 0,0001 0,0001
0,020 0.,0142 0,0179 00,0175 0,0220 0,0041 06,0037 0,0004 0,020 0,0142 0,0157 0,0142 0,0159 v,0016 0,0001 0,0001
0,650 0,0277 0,0337 0,0323 0,0388 0,0062 0.0049 06,0003 0,050 0,0277 0,0214 0,0279 0,027  «0,0083 0,0002 0,0000
0,110 0,0520 0.,0614 0,0581 0,0680 0,0097 0,0084 0,0002 0.110 0,0520 0,0308 0,0526 0,0313 «0,0213 0,0006 =0,0000
0,200 06,0864 0,0998 0,0936 0,1080 0,0139 0,0077 0,0005 0,200 0,0864 0,0434 0,0876 0,0443  =0,0432 0,0011  =0,0001
0,180 0,1517 0.1723 0,1605 n.1827 0,0214 0,0098 0,0008 0,380 0,1517 00,0068 0,1543 0,0682 *0,0855 0,0020 «0,0006
0,680 0,2596 0,2893 0,2699 n,3022 0,0310 0,0116 0,0013 2,680 0,2596 0,1040 0,2649 0,1063  «0,157¢ 0,0038 =0,0015
0,960 0,3707 0,4054 0,3818 0,4199 0,0364 0,0128 0,0017 0,960 0,3707 0,1407 0,3788 0,1439 «0,2325 0,00S57 ©0,0025
1,280 0,4830 60,5205 0,4947 0,5365 0,0397 0,0138 0,0022 1,280 0,4e30 0,1770 0,4941 0,1812  =0,3095 0,0077  =0,0034
1,580 0,5957 0,6349 0,6081 n,6522 0,0417 0,0149 0,0024 1,580 0,%5957 0,2131 0,6099 0,2183 =0,3871 0,0097 «0,0045
1.880 0,7089 0,7488 0,7217 0,7672 0,0427 0,0t58 0,0028 1,880 06,7089 0,2491 0,7260 60,2554  =0,4652 0,0117  =0,0054
TABLE 11.--Continued. TABLE 11.--Continued.
P;;i?iger None A Ky . A& K, P%Zﬁ?ﬁﬁer None A Ky A& K,
Effect Effect Inter- Effects Effects Inter-
1 N] N2 w6 ) wzo , of A of Kv action T w] Wy w6 S22 of A' _ of K, action
0,008 0,0061 0,0114 0,0061 0,0114 0,0053 0,0000 0,0000 0,005 0,006% 0,0084 0,0061 0,5084 0,2523 0.,2500 0,2500
0,020 0,0142 ° 0,0157 0,014l 0+0156 0,0015 =0,0001 «0,0000 0,020 n,0142 0,0179 0,0141 06,6197 0,3047 0,3009 0,3010
0,050 0,0277 0,0214 0,0275 0,0212 «0,0063 =0,0002 0,0000 0,050 0,0277 0,0337 0,0275 60,7304 0,35458 0,3uB3 0,3485
0,110 60,0520 0,0308 0,0514 0,0302 =0,0212 =0,0006 «0,0000 0,110 n,0520 0,0614 0,0514 0,0000 =0,0210 =0,0310 «0,0304
0,200 0,0864 0,0434 0,0852 n,0426 =0,0428 =0,0010 0,0002 0,200 0,0864 0,0998 0,0852 0,0000 00,0359 =0,0505 =-0,0493
0,380 0,1517 0,0666 0,149 0,0656 =0,0842 =0,0019 06,0007 0,380 0,1517 0,1723 0,1491 0,0000 0,0643 =0,0875 =0,0649
0,680 0,2596 0,1040 0,2544 06,1018 =0,1541 =0,0037 0,0015 0,680 0,259 0,2893 0,2544 0,0000 =0,1123 =0,1473 =0,1421
0,980 0,3707 0,1407 60,3626 0,1375 ©0,2275 =0,0056 0,0024 0,980 0,3707 0,405¢ 0.362¢6 0,0000 =0,1640 =0,2067 =-0,1987
1,260 0,4830 0,1770 0,4719 0,1728 =0,3026 =0,0076 06,0038 1,280 0,4830 0,5208 0,4719 0,0084 «0,2130 =0,2616 =0,2505
1,580 0,5957 0,213} 0,5816 0,2078 «0,3782  «0,0007 0,0044 1,580 0,5957 0,6349 0.5816 0N,0178 =0,2623 =0,3156 =0,301S

1,880 0,7089 0,2491 0,6916 0,e428 =0,4543 *0,0118 0,0088 1,880 0,7089 0,7488 D,0916 0,0333 =0,3092 «n,3664 =0,3491
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TABLE 11.--Continued.

TABLE 11.--Continued.

Parameter Parameter
Varied None Al Ky' MK Varied None Py .S, Py &'
gffects Effects Inter- Effects Effects Inter-
T Wy Hy W) Wy q of A of K’ action T W, Ws Wg. .W25 of Py of 5. action
0,005 0,0061 0,0084 0.0061 0,0085 0,0024 0,0001 0,0001 0,009 0,0061 00,0064 0,0068 0,0071 0,0003 0,0007 0,0000
0,020 0,0142 0,0179 0,0342 0,0181 0,0038 0,0001 0,0001 v.020 0,0142 0,0157 0,0455 0,0172 0,0016 0,0014 0,000t
8,050 0,0277 0,0337 0,0279 0,0340 0,0080 0,0003 0,0001 0,050 0,0277 0,0309 0,0300 n,0334 0,0038 0,0024 0,0001
0,110 0,0520 06,0614 0,0526 0.0621 0,0095 0,0007 0,0000 0,110 0,0520 0,0579 0,0559 0.0622 0,0061 0,0041 0,0002
0,200 0,0864 0,0998 0,0876 041013 0,0136 0,0014 0,0001 0,200 0.,0864 0,0953 0,0925 0,1020 0,009 0,064 0,0003
0,380 0,1517 0,1723% 0,1543 0,1754 0,0208 0,0028 0,0003 0,380 0,1517 0.1654 0.1618 0.1766 0,0143 0,0107 0,0006
0,680 0,2596 0,2893 0,2649 0,2951 0,0300 0,0055 0.0002 0,680 0,2596 0,2789 0,27063 0,2971 0,0201 0,0175 0,0008
0,980 0,3707 0,4054 0,3788 0,4140 0,0350 0,0084 0,0003 0,940 0,3707 0,3924 0,3942 0.4179 0,0227 0,0245 0,0010
1,280 0,4830 0,5208 0,4941 0,532t 0,0377 0,0113 0,0003 1,280 0,4830 0,5052 0,5136 0.5379 0,0232 0,0316 0,0010
1,580 0,5957 0,6349 0.6099 0,6496 0,0394 0,0145 0,0003 1.580 0,5957 0,0178 0.61335 0.6573 0,0228 0,0388 0,0010
1,880 0,7089 0,7488 0.7260 0.7666 0,0403 0,0175 0,0004 1,880 0,7089 0,7295 0,7538 0.7764 0,0216 0,0459 0,0010
TABLE 11.--Continued. TABLE 11.--Continued.
i Parar_neter
Psgﬁ;}xeeger None by S, Po &S, Varied None Pb' SJ:' Pp' & Sr
Effects Effects Inter- . W W W W Effect Effect Int?r-
T Wy Wy W, Wy of Py of S, action 1 8 4 26 of Py of S, action
0,005  0,0061  0,0064  0,0053  0,0056  0,0003 =0,0008 =0,0000 0.005 0,006  0,0057  0,0053 10,0050 =0,0004 =0,0007 0,000}
0,080  0,0142  0,0157  0.0128  0.0142  0,0015 =0,0014  =0,0000 v.080  0,0142  0.0123  0.0128 0,011t  =0,0086  =0,0013 0,001
0,050  0,0277  0,0309  0,0252  0,0262 0,003 =0,0026 =0,0001 0.030  0.,0277  0.0242  0,0p52  0.0220 =0,0034  -0,0024 0,000
0,110  0,0520  0,0579  0,0477  0,0530  0,0056 =0,0046 =0,0003 0,110 0,0520  0,0460  0,0477  0,0421  =0,0058  +0,0041 8.0002
0,200 00864 0.0953 0,0794 0,0875 0,0085 =0,0074 =0,0004 0,200 0,0864 0,0775 0.0794 0.,0713  0,0085 =0,0066 0,0004
0,180 0.1517 0.1654 01400 0.1523 0,0030  =0,0124  =0,0007 0,380 0,1517 0,1383 041400 0.1276  «0,0129 «0,0112 0,0005
0.680  0,259s  0,2789  0,2400  0,2575  0,0184 =0,0205  =0,0009 Ouo80  0,2596  0.2410  0,2400  0.2230  =0,0176  -0,0188  0,0008
0,980 0.3707 0.3924 0.3428 0.3623 0,0206  =0,0290 =0,0011 0,940 0,3707 0,3511 0,3626 0,3250 =0,01B7 =0,0270 0,0009
1,280 0,4830 0,5052 0.4467 0. Ubb6 0,0216 =0,0374 =0,0012 1,280 0,4830 0,4645 0.4407 5.0299 «0,0177  =0,035% 0,0008
1,580 0,5957 0,6175 0,5509 0,5705 0,0207  =0,0459  =0,001} 1,580 0,5957 0,5798 045509 0.5364  =0,0152  =0,0441 0,0007
1,880 0,7089 0,7295% 0,6554 0,6739 0,0198 «0,0546 «0,0011 1,880 0,7089 0,06981 0,6554 0,6437 =0,0122 =0,0529 0,000S



TABLE 11.--Continued. TABLE 11.--Continued.

Param

Moot one Py 5, Pyl &S aried _tone Py n' Pp &0’
Effects Effects Inter-
Effectl'.s Effec.ts Intgr- T u] H3 wm Nzg of Pb of n' action

T N] NB Ng N27 of Pb of S._ action
0,008 U,0061 0,0087 0.0068 0,0064  =0,0004 0,0007 0,0000 0,005 0,0061 0,0064 0.,0032 0,0035 0,0003 =0,0029 0,0000
0,020 0,0142 0,012}  0,0155  0,0134  =0,0020  0,0012 =0,0001 0,020 0,0142  0,0157  0,0087  0,0113  0,0016  =0,0044  0.0001
0,050 0,0277 0.0242 0,0300 0.0262 =0,003¢ 0,0021 =0,0001 0,050 0,0277 0,0309 60,0220 0.0249 0,0030 =0,0059 =0,000!
0,110  0,0520  0,0460  0,0559  0,0495 =0,0062  0,0037 =0,0002 0,110 10,0520 0,0579  0,v449  0,0498  0,0054 =0,0078  +0,000%
0,200 0,0864 0.0775 0.0925 0,0829 =0,0092 0,0058 =0,0004 0,200 0,086y 01,0953 0,0779 0.,0853 0,008 =0,0092 =0,0007
0,360 0,1517 0.1383 0.1618 0,1474  «0,0139 0,0096 =0,0005 0,380 0,1517 0.1654 0.1417 0,1528 0,012¢  =0,0113 «0,0013
0,660 0,259 0,2410 0,2763 0.2562 =0,0193 0,0160 «0,0008 0,680 0,259 0,2789 0,2486 0,2637 0,0172 =0,0131 »0,0021
0,980 0,3707 0,3511 0,3942 0,3729 «0,0205 0,0227 =0,0009 0,980 0,3707 0,3924 0,3591 0,3754 0,0190  =0,0143 =0,0027
1.280 0,4B830 0,4645 0,5136 0,4934 =0,0164 0,0297 =0,0009 1,240 0,4830 0,5052 n,4708 0.,4866 0,0190 =0,0154 =0,0032
1,580 0,5957 0,5798 0,6335 0.6160 =0,0167 0,0370 =0,0008 1.580 0,5957 0.6175 0,5832 n,5978 0,0182 =0,0161 =0,0036
1,880 0,708¢9 00,6901 0.7538 0,7398 =0,0134 0,043 «0,0006 1,880 n,7089 0,7295 0,b6959 0,7086 0,0166 =0,0169 =0,0040
Z TABLE 11.--Continued. TABLE 11.--Continued.
Parameter Parameter

Varied None Py n. Py &n Varied None Py K, Py & K,
- Effects Effects Inter-
T W, Wy W, Wog E;fgits (E):fic“ ;zt?gn T W, Wy We . W3y of Py of X, action
0,008 0,0061 0,0064 0,0087 60,0090 0,0003 0,0026 =0,0000 0,005 0,006 0,0064 0,0061 0,0064 0,0003 0,0000 0,0000
0,020 0.0142 0,0157 0,0175 0,0198 60,0018 0.,0036 0,0003 0,020 0,0142 0,0157 0,0141 0,0158 0,0015 «0,0001 =0,0000
0,050 0,0277 0,0309 0,0323 0.0360 0,0034 0,0049 0,0003 0,050 0,0277 0,0309 0,0275 0,0307 0,0032 =0,0002 0,0000
0,110 0,0520 0,0579 0,0581 60,0644 0,0061 0,0063 0,0002 0,110 0,0520 0.0579 0,0514 0,0572 0,0059 =0,0006 =0,0001
0,200 0,0864 0,0953 0,0936 0,1034 0,0094 0,0077 0,0005 0,200 0,0864 0,0953 0.0852 0,0938 0,0087 =0,0013 =0,0002
. 0,380 0,1517 0.1654 0,1605 n,1758 0,0145 0,0096 0,0008 0,160 0,1517 0,1654 0,1491 0.1626 0,0136 =0,0027 =0,0001
0,680 0,259 0,2789 0,2699 0.2918 0,0208 0,016 0,0013 0,680 0,2596 0,2789 0,2544 0,2730 0,0189 =0,0055 «0,0004
0,980 0,3707  0,3924 0,318 0.,4072 0,0236 0,0129 0,0018 0,980 0,3707 0,3924 0.3626 0,3833 0,0212 =0,0086 =0,0005
1,280 0,4830 0,5052 0,4947 0,5215 0,0248 0,0140 0,0023 1,260 0,4830 0,5052 0,4719 0.4929 0,0216 =0,0117 «0,0006
1.580 0,5957 0,6175 0,0081 0,6352 0,0244 0,0151 0,0026 1.580 0,5957 0,6175 0,5816 0,6019 0,0211  =0,0149 =0,0007

1,860 0,7089 0,7295 0.,7217 0,7483 0,023e 0,0158 0,0030 1,880 0,7089 0,7295 0,6916 0.,7106 0,0198 =0,0181 «0,0008
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TABLE 11.--Continued.

TABLE 11.--Continued.

Parameter
varied None Py Ky' Pp & K '
Effects Effects Inter-
T wl Wy wl‘ N31 of Pb of KV' action
0,008 0,006 0,0064 o.oogl 0,0064 0,0003 0,0000 0,0000
V,020 0,0142 0,0157 0.,0142 0,0158 0,0015 n,u000 06,0000
0,050 0,0277 0,0309 0,0279 0,0312 0,0032 n,0002 0,0000
0,110 0,0520 0,0579 0.0526 0,0585 0,0059 0,0006 0.0600
0,200 0,0864 0,0953 00,0876 0,0966 00,0089 60,0013 0,0001
0,380 0,1517 0,1654 0,1543 0,1682 0,0138 0,0027 0,0001
0,680 0,2596 0,2789 0,2649 06,2840 0,0198 0,0055 0,0002
0,980 0,3707 0,3924 0.,3768 00,4011 0,0220 0,0084 0,0003
1,280 0,4830 0,5052 0,4941 0,571 0,0226 0,011S 0,0004
1,560 0,5957 0,6175 0,6099 06,6326 0,0223 0,0147 0,0004
1,60 0,7089 0,7295 n,7260 06,7478 o,0212 0,0177 00,0000
TABLE 11.--Continued.
Parameter
Varied None P! Ky' Pt &K'
Effect Effect Inter-
T w] g W Hqp of Pb' of Kv‘ action
0,005 0,0061 0,0057 n,006!1 0,0057 =0,0004 0,0000 0,0000
0,020 0,0142 0,0123 0,0142 0.0123 =0,0019 0,0000 0,0000
0,050 0,0277 0,0242 0,0279 0,0244 =0,0035 0,0002 0,0000
0,110 0,0520 0,0460 n,0526 0,0464 =0,0061 0,0008 «0,0001
0,200 0,0864 0,0775 0,0878 0,078S =0,0090 n,0011 =0,0001
0,380 0,1517 0,1383 0,1543 0,402 «0,0138 0,0022 -0,0004
n,680 0,259 0.,2410 6,20649 06,2504 =0,0165 0,0074 60,0024
0,980 0,3707 00,3511 0,3788 0.3776 =0,0103 0,0174 0,0003
1,280 0,4830 0,4645 0,4941 n,5046 =0,0040 0,0256 0,045
1,580 0,5957 0,5798 00,6099 0,6301 0,002 0,0323 0,0180
1,880 0,7089 0,6961 60,7260 0,758 0,0088 0,0384 0,0213

Parameter
Varied None Sp n Se&n
Effects Effects inter-
T N] Wy w5 u33 of Sr of n action
0,008 0,0061 0,0083 0,0087 0,0077 -0,0009 60,0025 =0,0001
0,020 0,0142 0,0128 0,0175 0.V0158 =-0,0016 0,0031 «0,0001
u.050 0,0277 0,0252 0,023 0,0203 =0,0028 0,0043 =0,0003
0,110 60,0520 60,0477 0,0581 0.,0531  «0,0046 0,008  =0,0004
0,200 0,0804 0,0794 0,093 0,0559 -0,0224 =0,0082 =0,0154
0,380 0,1517 00,1400 0,1605 0,1479 «0,0122 0,0084 -0,0004
2,680 0,2596 0,2400 0,2699 0,2492 «0,0201 0,0098 =0,0005
0,980 0,3707 0,3428 0,3818 0.3527 =0,0285 0,0108 =0,0006
1,280 0,4830 0,4467 044947 0.4571 -0,0369 0,0110 «0,0006
1,580 0,5957 0,5509 0.6081 0.5618 =0,0456 0,0116 «0,0008
1,680 0,7089 0,6554 n,7217 00,6667  «0,0542 0,0121 =0,0007
TABLE 11.--Continued.
Parameter
Varied None Sr n' Sr &n'
Effects Effects Inter-
T w] N4 w10 N34 of Sr of n' action
0,005 0,00061 0,0053 0.0032 0n,0028 ©0,00006 =0,0027 0,0002
0,020 0,0142 0,0128 0.,0097 0.,0088 «0,00181 ®0,0042 0,0002
0,050 0,0277 n,0252 0,0220 0.,0202 =0,0022 =0,0054 0,0003
9,110 0,0520 0,0477 0,0449 00,0413 =0,0039 =0,0067 0,0003
0,200 00,0864 0,0794 0,0779 0,0719 =0,0065 -0,0080 0,0008
0,380 0,1517 0,1400 0.1417 60,1310 =0,0112 =0,009S 0,0008
0,660 0,259¢ 0,2400 0.2u86 n,2302 =0,0190 =0,0104 0,0006
0,980 0,3707 0,3u28 0.3591 60,3325 =0,0272 =0,0109 0,00086
1,280 0,4830 0.4k67 00,4708 n,4358 «0,0356 00,0118 0,0006
1,560 06,5957 0,5%09 0,5832 0,5397 -0, 0442 =0,0119 0,0007
1.880 0,7089 0,0554 0,0059 0,6438 «0), 0528 =0,0123% 0,0007



TABLE i1.--Ccntinued. TABLE 11.--Centinued.
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Parameter Parameter

Varied None S.' N Sr‘ & n varied None Sr' . Scf & n
Effects Effects Inter- Effects Effects Inter-
T L} Hq Wg LY of §.' of n action T Nl Wy Wg w35 of §.' of n action
0,005 0,0061 0,0068 0,0087 60,0098 60,0009 0,0028 0,0002 0,005 0,0061 0,0068 0,0087 0,0098 0,0009 0,0028 0,0002
0,020 0,0142 0,0195 0,0178 0.,0191 0,001S 0,0034 0,0002 0,020 0,0142 0,015% 0,0175 0,019} 0,0018 0,0034 0,0002
0,050 0,0277 0,0300 0,0323% 0,0350 0,0025 0,0048 0,0002 0,050 0,0277 0,0300 0,0323 06,0350 0,0025 0,0048 0,0002
0,110 0,0520 0,0559 0,0881 0.0626 0,0042 0,00864 0,0003 0,110 0,0520 0,0599 0,0581 0,0626 0,0042 0,0064 0,0003
0,200 0,0864 0,0925 0,0936 0.,1004 0,00658 0,007s 0,0003 0,200 0,0864 0,.0925 0,0936 0,i004 0,006% 0,0078 0,0003
0,380 0,1517 0,1618 0,1605 0,1716 0,0106 0,0093 0,0005 0,380 0,1517 0.1618 0,1605 0.1718 0,0106 0,0093 0,0005
0,680 0,2596 0,2763 0,2699 0,2878 0,0173 0,0109 0,0008 0,680 0,2596 0,2763 0,2699 0,2878 0,0173 0,0109 0,0006
0,980 0,3707 0,3942 0,3818 0,4066 0,0242 0,0t17 0,0006 0,980 0,3707 0,3942 0,3818 0,4066 0,0242 0,0117 0,0006
1,280 0,4830 0,5136 0,4947 0.5267 0,0313 60,0124 0,0007 1,280 0,4830 0,5136 0,4947 0.5267 0,0313 0,0124 0,0007
1,580 0,5957 0,6335 0,6081 0.,0472 0,0385 0,0130 0,0007 1,580 0,5957 0,6338 0,6081 0.,6472 0,0385 0,0130 0,0007
1,880 0,7089 0,7538 0,7217 0,7681 0,0457 0,0135 0,0007 1,880 0,7089 0,7538 0.,7217 0.7681 0,0457 0,0135 0,0007

S TABLE 11.--Continued. TABLE 11.--Continued.
Parameter Parameter

Varied None S, K, . S. B K, Varied Nane Sp Ky . Sp B K,
Effects Effects Inter- Effects Effects Inter-
T L LF g Wqe of s, of K, action T L] L We LY of S, of K, action
0,005 0,006 0,0053 0,006t 0,0053 «0,0008 0,0000 0,0000 0,005 0,006t 0,0083 0.,0061 0,003  =0,0008 0,0000 0,0000
0,020 0,0142 0,0128 0,0141 0,0127 0,004 =0,000! 00,0000 0,020 0,0142 0,0128 0,0141 0,0127 «0,0014 =0,000%f =0,0000
0,050 0,0277 0,0252 0,0275 0,0250 =0,0025 «0,0002 0,0000 0,050 0,0277 0,0252 0,0275 0,0250 «0,0025 =0,0002 0,0000
0,110 0,0520 0,0477 0,0514 0,047 «0,0043 =0,0006 =0,0000 0,110 0,0520 0,0477 0,0514 0.0471  =0,0043  =0,0006 =0,0000
0,200 0,0864 0,079¢ 0,0852 0,0783 «0,0070 .0,0012 0,0000 0,200 0,0864 0,0794 0,0852 0,0783 =0,0070 =0,0012 0,0000
0,380 0,1517 0,1400 0.1491 0,1375  =0,0117  =0,0025 0.0001 0,380 0,1517 0,1400 0,1491 60,1375 =0,0117 =0,0025 0,0004
0,680 0,259 0,2400 0,2544 0.2351 =0,0194 =0,0050 0,0001 0,680 0,2596 0,2400 0,2544 0,2351 =0,0194 «0,0050 0,0001
0,980 0,3707 0,3428 0,3626 0,3351 «0,0277 =0,0079 0,0002 0,980 0,3707 0,3428 0,3826 043351 =0,0277 ®0,0079 0,0002
1,280 0,4830 0,4u67 0,4719 0.4362 «0,0360 “0,0108 60,0003 1,280 0,4830 0, 4us? 0,4719 0.,4362 =0,0360 “0,0108 0,0003
1,580 0,957 0,5509 0,5816 0.5376  «0,0440  =0,0137 0,0004 1,580 0,5957 0,5509 0,5816 0,5376  <«0,0444 =0,0137 0,0004

1,880 0,7089 0,6554 N.,0916 0.0392 «0,0530 “0,0167 0,0006 1,880 0,7089 0,6554 0,696 0,6392 «0,0530 =0,0167 0,0008
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TABLE 11.--Continued.

TABLE 11.--Continued.

a4

Parameter
Varied None Sp Ky' Sp & Ey'
Effect Effect Inter-
T ! Hy LI W3y of S, of Ky' action
0,005 0,0061 0,0053 90,0061 0,0053 =0,0008 0,0000 0,0000
0,020 0,0142 0,0128 0.,0142 0.0t28 =0,0014 0,0000 =0,0000
0,050 0,0277 0,0252 0.0279 0.0254 «0,002% 0,0002 0,0000
0,110 0,0520 0,0477 0,0526 0.0482 «0,0043 0,0005 =0,0001
0,200 0,0864 0,0794 0.0876 0,0808 =0,0070 0,0012 *0,0000
0,380 0,1517 0,1400 0,1543 0,1425 =0,0118 0,0026 -0,0000
0.680 0,2596 0,2400 0,2649 0.,2449 =0,0198 0,0051 «0,0002
0,980 0,3707 0,3428 0.3788 0.3504 =0,0282 0,0079 «0,0003
1,260 0,4830 0,4467 0,4941 0.,4569 «0,0368 0,0§06 =0,000%
1,580 0,5957 0,5509 0,5099 0,5640 «0,0453 0,0136 =0,0005
,il.aeo 0,7089 0,6554 0.7260 0,673 «0,054} 0,0168 =0,00086
w}ABLE 11.--Continued.
Parameter
Varied None Sy - Ky S[f & K,

Effect Effect lntgr-
T w] Hg He Hag of Sr' of Ky action
0,008 00,0061 0,0008 0,0001 0,0068 0,0007 0,0000 0,0000
0,020 0,0142 0,0155 0.0141 0.,0154 00,0013 =0,0001 =0,0000
0,050 0,0277 0,0300 0,0275 0,0298 0,0023 ~=0,0002 0,0000
0,110 0,0520 0,0559 0,0514 pe05SS3 0,0039 “0,0006 =0,0000
0,200 06,0864 0,0925 0.0852 0,0913 0,0061 -0,0012 =0,0000
0,380 0,1517 0,1618 0.1491 0.1592 0,0104 «0,0026 0,0000
0,680 0.,259¢ 0,2763 0.250u4 0.,2709 0,0166 =0,0053 «0,0001
0,980 0,3707 0,3942 0,3626 0.3858 0,0234 =0,0082 =0,0002
1.280 0,4830 0,5136 0,4719 0,5020 0,0303 =0,0113 =0,0003
1,580 0,5957 0.6335 00,5816 0.6187 0,037% =0,0144 =0,0004
1,880 0,7089 0,7538 0,6916 0,73S6 0,0445 =0,0178 =0,0004

Parameter
Varied None S,.' KV' Sp' & Ky'
Effect Effect Inter-
T w} wg w]] w39 of Sr' of Kv' action
0,009 0,0061 0,0068 0,0061 0,0068 0,0007 0,0000 0,0000
0,020 0,0142 0,015% N,0142 0,0158 0,0013 0,0000 «0,0000
0,050 0,0277 0,0300 4,0279 0.0302 0,0023 0,0002 0,0000
0,110 0,0520 0,0558¢ 0,0528 0.0565 0,0039 0,0006 =0,0000
0,200 0,0864 0,0925 0,0876 n,0937 0,0061 0,002 0,0000
0,380 0,1517 0,1618 0,1543 0,14845 0,0t02 0,0027 0,000t
0,680 0,2596 0,2763 0,2649 0.2817 0,0167 0,0054 0,0000
0,980 0.3707 0,3942 0,3788 0,407 0,0237 0,0083 0,0002
1,280 0,4830 0,5136 0,494 0.5252 0,0308 06,0113 0,0002
1,589 0,597 0,6338 0,6099 0,6483 0,038 06,0148 0,0003
1,880 0,7089 0,7538 0.7260 0.7718 0,0454 0,0176 0,0004
TABLE 11.-~Continued.
Parameter
Varied None n Ky né Kv
Effect Effect Inter-
T “1 NS “5 w40 of g of Kv action
0,005 0,0061 0,0087 0,0061 0,0087 0,0026 0,0000 0,0000
0,080 0,0142 0,0175 0.0141 0,0174 0,0083 =p,0001 0,0000
0,050 0,0277 0,0323 0,0275 0,03214 0,0046 -0,0002 0,0000
0,110 0,0520 0,0881 0,0814 0,0575 0,0061 -0,0006 =0,0000
0,200 0,0864 0,093¢ 0,0852 0,0925 0,0073 =0,0011 0,0001
0,360 0,1517 0,1608 0,1491 0.1581 0,0089 «0,0028 60,0001
0,680 0,259¢6 0,2699 0,2544 0.86514 0,010% =0,0050 0,0002
0,980 0,3707 0,3818 0,3626 0,3742 0,013 =0,0078 0,0003
1,280 0,4830 0,4947 0,4719 0,4842 0,0120 =0,0108 0,0003
1,580 0,5957 0,6081 0.,5816 0,5946 0,0127 =0,0138 0,0003
1,880 0,7089 0,7217 0,6916 0,7051 0,0132 =0,0170 0,0003



TABLE 12.--Vertical Penetration of Wetting Front, Main Effect, and Interactive Effect

TABLE 11.--Continued. at Different Dimensionless Time Steps.
Paraneter Maried  None A p A aP
Varied None n K n &K' b . b
Effect Effect Inter- Effect Effect Inter-

T N] Wg N]] Wy, of n of K' action 1 Yy v, V3 V]2 of of P action
0,005 0,006 0,0087 0,006l 0,0087 0,0026 0,0000 0,0000 0,008 0,2000 0,3000 0,3000 0,3000 0,0500 0,0500 =0,0500
0,020 0,0142 0,0175 0,0142 0,017¢ 0,0033 0,0000 0,0000 0,020 0,3000 06,4000 0,4000 0,4000 0,0500 0,0500 ~0,0500
0,050 0,0277 0,0323 0,0279 0.0325 0,0046 0,0002 0,0000 0,050 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0,0000
0,110 0,0520 0,0581 0,0526 0,0587 0,0061 0,0006 0,0000 0,110 0,6000 0,6000 0,7000 0.7000 0,0000 0,1000 «0,0000
0,200 0,0864 0,0936 0.0876 0,0947 0,0071 0,0012 =0,0001 0,200 0,8000 0,8000 0,9000 60,8000 =0,0500 0,0500 =0,0500
0,380 0,1517 0.1608 0,1543 0,1630 0,0088 0,0026 «0,0000 0,380 1.,1000 0,9000 t.1000 1,0000 =0,1500 0,0500 0,0500
0,680 0,259 0,2699 0,2649 0,2748 0,0101 0,0051 =0,0002 0,680 1.3000 1.2000 1.3000 1,3000 =0,0500 0,0500 0,0500
0,980 0,3707 0,3818 0,3788 0,389% 0,0109 0,0079 =0,0002 0.960 1,5000 1,3000 1,4000 1.5000 «0,0%00 0,0500 0,1500
1,280 0,4830 0,4947 0,4941 0,5053 0,0115 0,0109 0,0002 1,280 1,7000 1,5000 1.6000 1,6000 =0,1000 =0,0000 0,1000
1,580 0,5957 0,6081 0,6099 0,6215 0,0120 0,0138 «0,0004 1,580 1,8000 1.,6000 1.7000 1,8000 =0,0500 0,0500 0,1500
1,880 0,7089 0.7217 0,7260 0,7380 0,0124 0,0167 «0,0004 1,880 2,0000 1.7000 1.8000 2,0000 =0,0500 0,0500 0,2500

? TABLE 11.--Continued. TABLE 12.--Continued.
Parameter Parameter
Varjed None n' Kv. n' &K, Varied None A Py . &P
Effect Effect Inter- Effect Effect Inter-
T N1 “]0 We H42 of n' of Ky action T V] V7 V3 V]3 of ' of Py action
.. . .

0,005 0,006% 0,0032 0,0061 0,0032 =0,0029 0,0000 0,0000 0,005 0,2000 0,3000 0,3000 60,3000 0,0500 0,0500 «0,0500
0,020 0,0142 0,0097 0,0141 0,0097 «0,0044 =0,0000 0,0001 0,020 0,3000 0,4000 0,4000 0,5000 0,1000 0,1000 0,0000
0,050 0,0277 0,0220 0,0275 0,0218 «0,0087 =0,0002 0,0000 0,050 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 “0,0000
0,110 0,0520 0,0449 0.,0514 0,0442 «0,007% =0,0006 «0,00014 0,110 0,6000 0,7000 0,7000 0,8000 0,1000 0,1000 06,0000
0,200 0,0864 0,0779 0,0852 0,0766 =0,0085 =0,0012 =0,0000 0,200 0,8000 0,9000 0,9000 60,9000 0,0500 0,0500 =0,0500
0,380 0,1517 0,1417 0.1491 0,1390 =0,0101 «0,0027 «0,0001 0,380 1,1000 1,1000 1,1000 1,1000 0,0000 0,0000 0,0000
0,880 0,259 0,2486 ‘0,2544 0,2431 «0,0111} =0,0054 00,0002 0,680 1,3000 1,3000 1,3000 1,3000 0,0000 09,0000 0,0000
0,980 0,3707 0,3591 0,3626 0,350 =0,0118 =0,0083 =0,0003 0,980 1.5000 1.,5000 1,4000 1,4000 0,0000 *0,1000 0,0000
1,280 0,4830 90,4708 0,4719 0,459t =0,0125 =0,0114 =0,0003 1,260 1,7000 1,6000 1.6000 1,5000 =0,1000 =0,1000 0,0000
1,580 0,5957 0,5832 0.5816 0.5683 =0,0129 =0,0145 =0,0004 1,580 1,8000 1,7000 1,7000 1,6000 =0,1000 =0,1000 =0,0000

1,880 0,7089 0,6959 0.0916 0,6778 «0,0134 =0,0177 “0,0004 1,880 2,0000 1,8000 1,8000 1,7000 «0,1500 =0,1500 0,0500
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TABLE 12.--Continued. TABLE 12.--Continued.

Parameter Parameter
Varied None A S - A&S, Varied None A Sp - A &Sy,
T v] v2 V4 v.l 5 E:fia g;fgf_t ;2;:;;\ T V] \I7 V4 V] 7 ggit‘:t g?fg:\t ;gi?gn
0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0.00% 0,2000 0,3000 0,2000 0.3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000 0,020 0,3000 0,4000 0,3000 0,4000 0,1000 60,0000 0,0000
0,050 0,5000 0,5000 0,5000 60,5000 0,0000 0,0000 0,0000 0,050 0,5000 0,6000 0,5000 0.,6000 0,1000 0,0000 «0,0000
0,110 0,6000 0,6000 0,7000 0,6000 =0,0500 0,0500 =0,0500 0,110 0,6000 0,7000 0,7000 0,7000 0,0500 06,0500 =0,0500
0,200 0,8000 0,8000 0,8000 0.,8000 0,0000 0,0000 =0,0000 0,200 0,8000 0,9000 0,8000 60,9000 0,1000 0.0000 0,0000
0,380 1,1000 0,9000 1,1000 1,0000 «0,1500 60,0500 0,0500 0,360 1,1000 11000 1,1000 1,1000 0,0000 0,0000 0,0000
0,680 1,3000 1,2000 1,3000 1,2000 =0,1000 0,0000 0,0000 0,680 1,3000 1,3000 1.3000 1,3000 0,0000 0,0000 0,0000
0,980 1,5000 1,3000 1,5000 1,3000 =0,2000 0,0000 0,0000 0,960 1.5000 1,5000 1,5000 1,5000 0,0000 0,0000 0,0000
1,280 1,7000 1,5000 1.7000 1,5000 «0,2000 0,0000 0,0000 1,280 1,7000 1,6000 1.7000 1,6000 =0,1000 0,0000 0,0000
1,580 1,8000 1,6000 1.,8000 1,6000 =0,2000 0,0000 0,0000 1,580 1,8000 1,7000 1,8000 1,7000 =0,1000 0,0000 0,0000
1,880 2,0000 1,7000 1,9000 1,7000 =0,2500 ®0,0500 0,0%500 1,880 2,0000 1,8000 t.,9000 1,8000 =0,1500 =0,0500 60,0500
TABLE 12.--Continued. TABLE 12.--Continued.
Parameter Parameter

Varied None A Sr' ) AES Varied None A S, - A &S

c .y he  ora orel st - W, A4 - L
.

0,009 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 0,3000 0.,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000 0,000 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0,0000 0,050 0,5000 0,6000 06,5000 0,6000 0,1000 0,0600 «0,0000
0,110 0,6000 0,6000 0,7000 0.6000 =0,0500 0,0500 «0,0500 0,110 00,6000 0,7000 0,7000 60,7000 0,0500 0,0500 =0,0500
0,200 0,8000 0,8000 0,8000 0,7000 «0,0500 *0,0500 «0,0500 0,200 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000
0,380 1,1000 0,9000 1,0000 0,9000 =0,1500 =0,0500 0,0500 0,350 1,1000 1,1000 1,0000 1,1000 0,0500 =0,0500 0,0500
0,680 1,3000 1,2000 143000 1,1000 =0,1500 =0,0%00 =0,0%00 0,660 1,3000 1,3000 1.3000 1.3000 0,0000 0,0000 20,0000
0,980 1,5000 1,3000 1.5000 11,3000 «0,2000 0,0000 0,0000 0,980 1.,5000 1.9000 1.,5000 1,5000 0,0000 0,0000 06,0000
1,280 1,7000 1,5000 1,7000 1,5000 =0,2000 0,0000 0,0000 1,260 1,7000 1.,6000 1,7000 1.6000 =0,1000 6,0000 0,0000
1,580 1,8000 1,6000 1,9000 1,6000 «0,2500 0,0500 =0,0500 1,580 1,8000 1,7000 1,9000 1,7000 =0,1500 0,0500 =0,0500

1,880 2.0000 1,7000 2.0000 1,8000 =0,2500 0,0500 0,0500 1,860 2,0000 1,8000 2.0000 1,6000 =0,2000 0,0000 0,0000
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TABLE 12.--Continued.

TABLE 12.--Continued.

Parameter
Varied None At n. A&
Effect Effect Inter-

T Yy v, Vg V]g of A' of n action
0,005 0,2000 60,3000 0,2000 0,3000 0,1000 0,0000 0,0000
v,020 0,3000 0,4000 0,3000 0.4000 0,1000 0,0000 60,0000
0,050 0,5000 00,6000 0,4000 0.,5000 0,1000 «0,1000 0,0000
d, 110 0,6000 0,7000 0,6000 06,7000 0,1000 06,0000 =0,0000
0,200 0,8000 0,9000 0,7000 0,8000 0,1000 =0,1000 =0,0000
0,380 1,1000 1.,1000 0,9000 1,0000 0,0500 =0,1500 0,0500
0,680 1,3000 1,3000 1,2000 1.3000 0,0500 -0,0500 0,0500
0,980 1.,5000 1,5000 1,4000 1,4000 06,0000 =0,1000 0,0000
1,280 1.7000 1.,6000 1,6000 1,0000 =0,0500 =0,0500 0,0500
1,580 1,8000 1,7000 t,8000 1,7000 «0,1000 0,0000 0,0000
1,880 2,0000 {.,8000 2,0000 1.,8000 =0,2000 0,0000 0,0000
TABLE 12.--Continued.

Parameter

Varied None A Kv A& K,

Effect Effect Inter-

T V] V2 v6 V20 of A of K, action
0,008 0,2000 0,3000 0,2000 0,3000 00,1000 0,0000 0,0000
0,020 0,3000 0,40006 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,5000 0,5000 0,5000 60,5000 0,0000 0,0000 0,0000
0,110 0,6000 0,6000 0,6000 0,6000 =0,0000 0,0000 0,0000
0,200 0,8000 0,8000 00,8000 0,7000 =0,0500 =0,0500 =0,0500
0,380 1,1000 00,9000 1.,0000 0.,9000 -0,1500 =0,0500 0,0500
0,680 1,3000 1.,2000 1.3000 1,1000 =0,1500 “0,0500 =0,0500
0,980 1,5000 1,3000 f.4000 1.3000 *0,1500 «0,0500 0,0500
1,280 1,7000 1.,5000 1,06000 1,4000 =0,2000 =0,1000 0,0000
1,580 1,8000 1,6000 1.7000 1.5000 =0,2000 =0,1000 0,0000
1.880 2,0000 t.7000 1,9000 1,6000 «0,3000 =0,1000 0,0000

Parameter
Varied None A K. A& Ky!
Effect Effect Inter-

T v vy V}] V2] of X of Kv’ action
0,005 0,2000 0.,5000 0.,2000 0,3000 0,1000 00,0000 0,0000
0,020 0,3090 0,4000 0,3000 0,4000 o,1000 00,0000 0,000v0
0,050 0,5000 0,5000 0.,5n00 06,5000 0,0000 00,0000 0,0000
0.110 00,6000 0,6000 0.7000 00,6000 =0,0500 0,0500 «0,0500
0,200 0,8000 0,8000 0,8000 0,8000 0,0000 60,0000 «0,0000
6,380 1.1000 0,9000 1.1000 1,0000 =0,1500 0,0500 0,0500
0,680 1.3000 1.2000 1,3000 1,2000 =0,1000 0,0000 0,0000
0,980 1.,5000 1.3000 1,6000 1,4000 =0,2000 0,1000 0,0000
1.280 1,7000 1,5000 1,7000 1.5000 «0,2000 0,0000 0,0000
1,580 1,8000 1,6000 1.9000 1,7000 -0,2000 0,1000 0,0000
1,860 2,0000 1,7000 2.0000 1.,8000 «0,2500 0,0500 0,0500
TABLE 12.--Continued.

Parameter
Varied None A Ky A& Ky
Effect Effect Inter-

T Vi vy Ys ‘V22 of A' of K, action
1,009 0,2000 0,3000 0,2000 0,3000 G,1000 00,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 «0,0000
0,110 0,6000 06,7000 0,6000 0,7000 0,1000 06,0000 «0,0000
0,200 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000
0,380 1,1000 1,1000 1,0000 {,1000 0,0500 =0,0500 0,0500
0,680 1.3000 1,3000 1,3000 1,3000 0,0000 0,0000 0,0000
0,980 1,5000 1.5000 1,4000 1.4000 0,0000 =0,1000 0,0000
1,280 1,7000 1,6000 1,6000 1,5000 «0,1000 «0,1000 0,0000
1,580 1,8000 1,7000 1.7000 1,6000 =0,1000 00,1000 «0,0000
1,880 2,0000 1,8000 1,9000 1,7000 =0,2000 =0,1000 0,0000



TABLE 12.--Continued.

TABLE 12.--Contirued.

Parameter Parameter
Varied None A K,' AEKS Varied None Py S Pp &S
Effect Effect Inter- i Effect Effect Inter-

1 v, v, v Voq of A' of K,' action ! b V3 Vg ‘ Voo of P, of 5. action
0,009 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,020 06,3009 0,4000 0,3000 0,4000 0,1000 0,000 0,0000 0,0e¢0 0,3000 G,4000 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 =0,06000 0,050 0,5000 0.5000 0,%5000 0,5000 0,0000 0,0000 0,0000
0,110 0,6000 0,7000 0,7000 0,8000 90,1000 0,1000 0,0000 0,110 0.6000 0,7000 0,7000 0,7000 0,0500 0,0500 «0,0500
0,200 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000 0,200 0,8000 0,9000 0,8000 00,8000 0.,0500 =0,0500 «0,0500
0,360 1,1000 1,1000 1,000 1.,1000 00,0000 0,0000 0,0000 0,380 1,1000 1,1000 1,0000 {,1000 0,0500 =0,0500 0,0500
0,680 1,3000 1,3000 1,3000 1,4000 00,0500 0,0500 0,0500 0,680 1,3000 1,3000 1,3000 1,3000 0,0000 0,0000 0,0000
0,980 1,5000 1.5000 1.6000 1,5000 -0,0500 0,0500 «0,0500 0,960 1,5000 1,4000 1.5000 1,4000 =0,1000 0,0000 0,0000
1,280 1,7000 1.,6000 t.7000 1,7000 «0,0500 0,0500 0,0500 1,280 1,7000 1,6000 1.,7000 1,6000 =0,1000 0,00060 0,0000
1,580 1,6000 1,7000 1.9000 1,8000 =0,1000 0,1000 =0,0000 1.580 1,8000 1,7000 t,9000 1.,7000 =0,1500 06,0500 =0,0500
1,880 2,0000 1,8000 2.0000 1,9000 =0,1500 0,0500 0,0500 1,880 2,0000 1,8000 2,0000 1,8000 =0,2000 0,0000 0,0000

TABLE 12.--Continued. TABLE 12.--Continued.
Parameter Parameter
Varied None Py Sy Pp &S, Varied None Py Sr Pyt & S,
Effect Effect Inter- Effect Effect Inter-

B v, Vs \(4 Vou of Py of S, action T v, Vg Vq Vos of P’ of S, action
0,005 0,2000 0,3000 0,2000 0,3000 0,1000 06,0000 0,0000 6,005 0,2000 0,2000 0,2000 0,000 0,0000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 04000 0,1000 0,0000 0,0000 0,020 60,3000 0,3000 0,5000 0,3000 0,0000 0,0000 0,0000
0,050 0,5000 0,5000 0,5000 0,5000 06,0000 0,0000 0,0000 0,050 0,5000 0,4000 0,%000 0,4000 =0,1000 0,0000 0,0000
0,110 0,6000 0,7000 0,7000 0,7000 0,0500 0,0500 “0,0500 04,110 0,6000 0,6000 0,7000 0,6000 =0,0500 0,0500 «0,0500
0,200 60,8000 0,9000 0,8000 0,8000 0,0500 =0,0500 =0,0500 0,200 0,8000 0,8000 0,8000 0,8000 0,0000 0,0000 =0,0000
0,380 1.1000 1.1000 1,1000 1,1000 0,0000 0,0000 0,0000 0,380 1,1000 1,1000 1,1000 1,1000 0,0000 0,0000 0,0000
0,680 1,3000 1,3000 1,3n00 1,3000 0,0000 0,0000 0,0000 0,680 1,3000 1.,4000 1,3000 1,4000 0,1000 00,0000 0,0000
0,980 1,5000 1,4000 {.5000 1,4000 «0,1000 0,0000 0,0000 0,980 1,%000 1,6000 1.5000 1,6000 0,1000 0,0000 0,0000
1,280 1,7000 1,6000 1,7000 1,5000 «0,1500 =0,0500 «0,0500 1,280 1,7000 1,9000 1,7000 1,8000 0,1500 =0,0500 «0,0500
1,580 1,8000 1,7000 1,8000 1,6000 00,1500 -N,0500 =0,0500 1,580 1,8000 2,0000 1,8000 2,0000 0,2000 0,0000 0,0000
{1,880 2,0000 1,8000 1,9000 1,7000 =0,2000 =0,1000 0,0000 1,880 2,0000 2,0000 1.9000 2,0000 0,0500 =0,0500 0,0509
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TABLE 12.--Continued.

TABLE 12.--Continued.

Parameter Parameter
Varied None Py’ Sp! Pyta s Varied None Py n' Pp &’
Effec? Effec? Inter- Effect Effect Inter-

T v] V8 V8 \127 of Py of S, action T Y V3 v]0 v29 of Pb of n* action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000 0,005 0,2000 0,3000 0.3000 0.3000 0,0500 0,0500 =0,0500
0,0e0 00,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000 0,020 0,3000 0,4000 0,4000 06,4000 0,0500 0,0500 =0,0500
0,050 0,5000 0,4000 0,5000 0,4000 =0,1000 0,0000 0,0000 0,050 0,5000 0,5000 0,6000 0,6000 0,0000 0,1000 =0,0000
0,110 0,6000 0.6000 0,7000 0,6000 =0,0500 60,0500 =0,0500 0,110 0,6000 0,70600 0,8000 20,6000 0,0500 0,1500 =0,0500
0,200 0,8000 0.,8000 0.8000 06,8000 0,0000 0,0000 =0,0000 0,200 0,8000 0.9000 0,9000 0.,9000 0,0500 0,0500 =0,0500
0,380 1,1000 1,1000 1,0000 1,1000 0,0500 =0,0500 0,0500 0,360 1,1000 1,1000 1,2000 1,1000 =0,0%500 0,0500 =0,6500
0,680 1,3000 1,4000 1.,3000 1,4000 0,1000 0,0000 0,0000 0.6R0 1,3000 1.3000 1,4000 1.3000  «0,0500 0,0500 00,0500
0,980 1,5000 1,000 1.,5000 1.6000 0,1000 00,0000 0,0000 0,980 1,5000 1.,4000 1,0000 1,5000 =0,1000 0,1000 0,0000
1,280 1,7000 1,9000 1,7000 1,9000 0,2000 0,0000 0,0000 1.260 1.,7000 1,6000 1,7000 1.6000 =0,1000 0,0000 0,0000
1,560 1.,8000 2,0000 1,9000 2,0000 0,1500 0,0500 =0,0500 1,860 1,8000 1,7000 1,8000 1.7000 =0,1000 0,0000 0,0000
1,880 2.0000 2.0000 2,0000 2,0000 0,0000 0,00060 0,0000 1,880 2,0000 1,8000 2,0000 1,8000 «0,2000 0,0000 0,0000
TABLE 12.--Continued. TABLE 12.--Continued.

Parameter
PSE?T:;er None Py noo-. Py & Varied None Py K, Pb & K
Effect Effect Inter- Effect Effect Inter-

T Vl V3 V5 V28 of Pb of n action T V] V3 v6 V30 of Pb of Kv action
0,009 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 0,3000 0.,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,5000 0,3000 0,0500 =0,0500 =0,0500 0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,5000 0,5000 0,4000 0,5000 0,0500 =0,0500 0,0500 0,050 0,5000 0,5000 0,56000 0.5000 0,0000 0,0000 0,0000
0,110 0,6000 0,7000 0,6000 0,6000 0,0%00 =0,0500 =0,0500Q 0,110 0,6000 0,7000 0.6000 0,7000 0,1000 0,0000 =0,0000
0,200 0,8000 0,9000 0,7000 0.,8000 0,1000 ®0,{000 =0,0000 0,200 0,8000 0,9000 0.,8000 n,8000 0,0500 =0,0500 =0,0500
0,380 1,1000 1,1000 0,9000 1,0000 0,0500 =0,1500 0,0500 0,360 1,1000 1,1000 1.0000 1.0000 0,0000 =0,1000 0,0000
0,680 1,3000 1,3000 1,2000 1,2000 0,0000 =0,1000 0,0000 0,460 1,3000 1,3000 1.3000 1,000 =0,0500 =0,0500 ~=0,0500
0,980 1,5000 1,4000 1,6000 1,4000 =0,0500 =0,0500 0,0500 0,960 1,5000 1,4000 1,4000 1,4000 =0,0500 “0,0500 0,0500
1,280 1,7000 1,6000 1,6000 1,5000 =0,1000 =0,1000 0,0000 1.280 1,7000 1.6000 1,6000 1,5000 =0,1060 =0,1000 0,0000
1,580 1,8000 1,7000 1.8000 1,7000 =0,1000 06,0000 0,0000 1,580 1,8000 1,7000 1,7000 1.6000 «0,1000 =0,1000 =0,0000
1,880 2,0000 1.,8000 2,0000 1,8000 =0,2000 0,0000 0,0000 1,880 2,0000 1.8000 1.9000 1,7000 «0,2000 =0,1000 0,0000



TABLE 12.--Continued. TABLE 12.--Continued.

Parameter
Mlaried tone Py K, . Py 8K Varied  MNone Sr n__ Sp & n
Effect Effect Inter- 1 v v v v ﬁ;fZCt g;f“t ;2;?;;

T v, Vs i Vg of Py of k' action ! 4 5 33 r n
0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 0.,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000 n,020 00,3000 0,3000 00,3000 0,3000 06,0000 00,0000 00,0000
0,050 0,5000 0,5000 0,5000 0.5000 0,0000 0,0000 0,0000 94050 0.5000 045000 0,4000 0.4000 0,0000 =0,1000 0,0000
0,110 0,6000 0,7000 0,7000 0,7000 0,0500 0,0500 =0,0500 0,110 0,6600 0,7000 0,6000 0.56000 0,0500 =0,0500 =0,0500
0.200 06,8000 0,9000 0.8000 0.9000 0,1000 0,0000 0,0000 v.200 0.8000 0.8000 0,7000 0.7000 0,0000 =0,1000 =0,0000
0,380 1,1000 1,1000 1,1000 1,1000 0,0000 0,0000 0,0000 0,380 1,1000 1.1000 0,9000 1,0000 0,0500 =0,1500 0,0500
0,660 1.3000 1.3000 1.3000 1.3000 0,0000 0.0000 0.0000 0,680 1,3000 1,3000 1,2000 1,2000 0,0060 =0,1000 0,0000
0,960 1,5000 1,4000 1,6000 1,5000  =0,1000 0,1000 0,0000 0.980 1.5000 1.5000 1.4000 1,4000 0,0000  =0,1000 0,0000
1,280 1.7000 1,6000 1,7600 1.6000  =0,1000 0,0000 0,0000 1,280 1.7000 1,7000 1,6000 1,6000 0,0000 «0,1000 0,0600
1,580 1,8000 1,7000 1.9000 1.7000 =0,1500 0,0500  =0,0500 1.580 1,8000 1.8000 1,8000 1,68000 0,0000 0,0000 0,0000
1,880 2,0000 1.,8000 2.0000 1,8000 =0,2000 0,0000 0,0000 1.860 2,0000 14,9000 2,0000 2,0000 «0,0500 0,0500 0,0500

TABLE 12.--Continued. TABLE 12.--Continued.
Parameter
P?l;‘:r]piger None Py Ke' . Pt sk, Varied None Sy n'o Sp &n'
T Effect Effect Inter- Effect Effect Inter-

T V1 VB vn V32 of Pb‘ of Kb' action 1 V] ¥4 V]O V34 of Sr of n' action
0,008 0,2000 0,2000 0,2000 0,2000 0,0000 0,0v00 0,0000 0,005 0,2000 0,2000 0.3000 0,3000 0,0000 0,1000 0,0000
0,020 0,3000 0,3000 0.3000 0,3000 0,0000 0,0000 0,0000 0,020 0,3000 0,3000 0,400V 0,4000 0,0000 0,1000 0,0000
0,050 0,5000 0,4000 0,5000 0,4000 =0,1000 0,0000 0,0000 0,050 0,5000 0.,5000 0,6000 0,6000 0,0000 0,1000 =0,0000
0,110 0,6000 0,6000 0.7000 0,6000 =0,0500 0,0500 =0,0500 0,110 0.6000 21,7000 0,8000 0,8000 0,0500 0,1500 =0,0500
0,200 0,8000 0.,8000 0.8000 0,8000 0,0000 0,0000 =0,0000 0,200 0,6000 0,8000 0,9000 1,0000 0,0500 0,1500 0,0500
0,380 1,1000 1.1000 1,1000 1.1000 0,0000 0,0000 0,00060 0,380 1,1000 1.1000 1.2000 1,2000 0,0000 0,1000 0,0000
0,680 1,3000 1,4000 1,3000 1,4000 0,1000 06,0000 0,0000 0,680 1,3000 1,3000 1,4000 1,4000 0,0000 0,1000 0,0000
0,980 1,5000 1,6000 1.,6000 2,0000 0,2500 0,2500 0,1500 0,960 1.5000 1,5000 1,6000 1,6000 0,0000 80,1000  0,0000
1.280 1.7000 1.,9000 1,7000 2,0000 0,2500 0.,0500 0,0500 1,280 1.,7000 1,7000 1,7000 1,7000 0,0000 0,0000 0,0000
1,580 1,8000 2.,0000 1.,9000 2,0000 0,1500 0,0500 =-0,0500 1,580 1,8000 1,8000 1,8000 {.,8000 0,0000 0,0000 00,0000

1,A60 2,0000 2,0000 2.0000 2.0000 0,0000 0,0000 0,0000 1,880 2,0000 1,9000 2.,0000 1,9000 =0,1000 0,0000 0,0000



TABLE 12.--Continued.

TABLE 12.--Continued.

Parameter Parameter
Varied None Sp! - Sp' & Varied None Sr K\" S. & Ky'
Effect Effect Inter- Effect Effect Inter-

T V] V9 Vg V35 of Sr' of n action T Yy V4 v” Vay of Sr of Kv' action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000 0,005 0,2000 0,2000 0n,2000 0.,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0.3000 a,0000 60,0000 0,0000 0,020 0,3000 0,3000 0.3000 0,4000 0,0500 0,0500 0,0500
0,050 0,%000 0,5000 0,4000 0,4000 0,0000 =0,1000 0,0000 0,050 0,5000 0,5000 0,%000 n.5000 0,0000 00,0000 60,0000
0,110 0,6000 0,7000 0,6000 0,06000 0,0500 =0,0500 =0,0500 0,110 0,6000 0,7000 0,7000 0,7000 0,0500 0,0500 =0,0500
0,200 00,8000 0,8000 0,7000 0.,7000 0,0000 =0,1000 «0,0000 0,200 0,8000 0,8000 0,8000 0,0000 0,0000 0,0000 «0,0000
0,380 1,1000 1,0000 0,9000 1.0000 0,0000 =0,1000 0,1000 0,380 1,1000 1.1000 1,1000 1,1000 0,0000 n,0000 0,0000
0,680 1,3000 1.,3000 1,2000 1,2000 0,0000 ®0,1000 0,0000 0,080 1,3000 1,3000 1.,3000 1,3000 0,0000 0,0000 0,0000
0,980 1,5000 1.5000 1,4000 1,4000 0,0000 =0.1000 0,0060 0,980 1,5000 1.,5000 1,6000 1,5000 =0,0500 0,0500 =0,0500
1,289 1,7000 1.,7000 1,6000 1,7000 00,0500 *0,0500 0,0500 1.280 1.7000 1,7000 1,7000 1,7000 0,0000 00,0000 0,00060
1,580 1,8000 1,9000 1.6000 1,9000 0,1000 00,0000 0,0000 1,580 1,8000 1.,6000 1.,9000 1,9000 0,0000 0,1000 06,0000
1,480 2,0000 2,0000 2,0000 2,0000 0,0000 0,0000 0,0000 1,R80 2,0000 1,9000 2,0000 2,0000 0,0500 0.0500 80,0500
TABLE 12.--Continued. TABLE 12.--Continued.

Parameter Parameter
Varied None Sp Ky S. &K, Varied None S, K, - S &K
Effect Effect Inter- . v v v v gp’gc"c Eﬁ;“ gz%ig;

T Vi vy 6 V35 of Sp of Kv action 1 9 6 38 r v
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000 0,005 0,2000 00,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 V,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0.0000 6,020 06,3000 06,3000 0,3000 06,5000 0,0000 0,0000 0,0000
0,050 0,5000 0,5000 0,5000 0,%000 0,0000 0,0000 0,0000 0,059 60,5000 06,5000 0,5000 0,5000 0,0000 0,00p0 0,0000
0,110 0,6000 0,7000 0,6000 0,6000 0,0500 ©0,0500 «0,0500 0,110 0,6000 0,7000 00,6000 0,6000 0,0500 =0,0500 =0,0500
0,200 0,8000 0,8000 0,8000 n,8000 0,0000 0,0000 =0,0000 0,200 0,8000 0,8000 0,8000 0,8000 0,0000 0,0000 =0,0000
0,380 1.,1000 1.1000 1,0000 1,0000 0,0000 =0,1000 0,0000 0,380 1,1000 1,0000 1,0000 1,0000 =0,0500 =n,05n00 0,0500
0,680 1,3000 1,3000 1,3000 1,3000 0,0000 0,0000 0,0000 0,680 1,3000 1.3000 1.3000 1,3000 0,0000 00,0000 0,0000
0,980 1,%5000 1,5000 1.,4000 1,4000 0,0000 “0,1000 0,0000 0,980 1,5000 1.5000 1.4000 1,4000 0,0000 *0,1000 0,0000
1,280 1,7000 1,7000 1,6000 1,6000 0,0000 ®0,1000 0,0000 {1,280 1,7000 1,7000 1,6000 1,06000 0,0000 00,1000 0,0000
1,580 1,8000 1,8000 1,7000 {,7000 0,0000 *0,1000 0,0000 1,580 1,8000 1,9000 1,7000 1,8000 0,1000 =0,1000 «0,0000
1,880 2,0000 1,9000 1,9000 1,8000 =0,1000 «0,1000 0,0000 1,880 2,0000 2,0000 1.9000 11,9000 0,0000 =0,1000 0,0000



TABLE 12.--Continued.

TABLE 12.--Continued.

Parameter \ Parameter
Varied None Sr' '.(_\LI . S‘r' & Kv‘ Vari_gd None n K" «n &K'
Effect Effect Inter- Effect Effect Inter-
T Yy Vg i Vag of S of K’ action 1 v, Vg Vi3 Vg of n of K, action
B . . .
0,005  0,2000  0,2000  0,2000 0,2000 0,0000  0,0000 06,0000 0,005  0,2000  0,2000  0,2000  o0,2000  0,0000  0,0000  0,0000
0,020 0,35000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000 0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,00600 0,0000
6.050 0.5000 0.5000 0.5000 5.5000 0,0000 0.0000 00000 0,050 0,5000 0,4000 0,5000 0,4000 =0,1000 0,0000 0,0000
0.110 0,6000 0,7000 0.7000 0.6000 0,0000 0.0600  =0,1000 0.110 0,6000 0,6000 0.,7000 0.6000 «0,0500 0,0500 =0,0500
0,200 09,8000 0,8000 0.8000 0.8000 0,0000 0,0000  =0,0000 0,200 0,8000 0,7000 0,8000 0,8000 =0,0500 0,0500 0,0500
0,380 1,1000 1,0000 1,1000 1,1000 «0,0500 0,0500 0,0500 0,380 141000 0,9000 1,1000 1,0000 =0,1500 0,0500 0,0500
0,680 1,3000 1,3000 13000 1,4000 0,0500 0,0500 0,0500 0,680 1,3000 1.2000 1,3000 1,3000 «0,0500 0,0500 0,0500
0,980 1,5000 1,5000 1.6000 1,6000 0,0000 0,1000 0,0000 0,980 1,5000 1,4000 1,6000 1.5000  =0,1000 0,1000 0,0000
1,280 1,7000 1,7000 1.7000 1,8000 0,0500 0,0500 0,0500 1,200 1,7000 1,60600 1.7000 1,7000 «0,0500 0,0500 0,0500
1,580 1.,8000 1.9000 1,9000 2,0000 0,1000 0,1000 0,0000 1,580 1,8000 1,8000 1.9000 2.0000 0,0500 0,1500 0,0500
1,480 2,0000 2,0000 2.0n00 2.0000 0,0000 0,0000 0,0000 1,880 2,0000 2.,0000 2,0000 2.0000 0,0000 0,0000 0,0000
TABLE 12.--Continued. TABLE 12.--Continued.
Parameter Paraneter
Varied None n Ky n &K, Varied None n' K, - n' & K.
Effect Effect Inter- Effect Effect Inter-

T v, Vg V§ 'V40 of n of X, action T Y V10 Vg Vg of n' of K, action
0,009 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000 0,005 0,2000 0.3000 0,2000 0,3000 0,1000 0.0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 u,0000 0,0000 0,0000 0,020 0,3000 0,4000 0.3000 0,4000 0,1000 0,0000 0,0000
0.050 0,5000 0,4000 0,5000 0,4000 =0,1000 0,0000 0,0000 0,050 0,5000 0.,6000 0,5000 0,6000 0,1000 0,0000 =0,0000
0,110 0,6000 0,6000 0,6000 0,6000 =0,0000 0,0000 0,0000 0,110 0,6000 0,8000 0,6000 0,7000 0,1500 =0,0500 =0,0500
0,200 0.,8000 0,7000 0.,8000 0,7000 «0,1000 0,0000 =0,0000 0,200 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000
0,300 1,1000 0,9000 1,0000 0,9000 =0,1500 =0,0500 0,0500 0,360 1,1000 1,2000 £.0000 1,1000 0,1000 «0,1000 =0,0000
0,680 1,3000 1,2000 1,3000 1,000 =0,1000 0,0000 0,0000 0,680 1,3000 {,4000 1,3000 1,3000 0,0%800 .0, 0500 «0,0500
0,980 1,5000 1,4000 1,4000 1,4000 «0,0500 =0,0500 0,0500 0,980 1,5000 1,6000 1,4000 1.5000 0,1000 =0,1000 06,0000
1,280 1,7000 1,6000 1,6000 1.,6000 =0,0500 =0,0500 0,0500 1,280 1,7000 1,7000 1,6000 1,6000 0,0000 =0,1000 0,0000
1.560 1,8000 1,8000 1,7000 1,7000 0,0000 =0,1000 0,0000 1,580 1,8000 1,8000 1,7000 1,8000 0,0500 =0,0500 0,0500
1.R80 2,0000 2,0000 1,9000 1,9000 0,0000 =0,1000 0,0000 1.880 2,0000 2,0000 1.9000 1,9000 0,0000 =0,1000 0,0000
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TABLE 13.--Horizontal Movement of Wetting Front, Main Effect, and Interactive Effect
at Different Dimensionless Time Steps.

TABLE 13.--Continued.

Parameter
P?I;s-Tzdter None A . Py A &Py V\aried None A 'Sl" L& Sr
T H H H H ST SR action H Effect  Effect  Inter-
1 2 3 12 b T 1 H, Hy Hig of X of Sr action
0,009 0,2000 0,3000 0,3000 0,3000 0,0500. 0,0500 =0,0500 0,905 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,5000 0.3000 0,4000 0,4000 0,0000 0,1000 0,0000 0,020 0,3000 0,3000 o.3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,5000 60,4000 =0,0500 0,0500 =0,0500 0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000
J. 110 0,5000 0,4000 0,6000 0,5000 =0,1000 0,1000 0,0000 9,110 0,5000 0.,4000 0.5000 0,4000 -0,1000 0,0000 0,0000
0,200 0,6000 0,5000 0n,7000 0,6000 =0,1000 0,1000 =0,0000 0,200 00,6000 0,5000 0.6000 0.,5000 =0,1000 06,0000 «0,0000
n,380 0,8000 0,6000 0,9000 0,8000 =0,1500 00,1500 0,05800 0,38y 0,8000 N,60Q0 0.8000 0.6000 «0,2000 0,0000 0,0000
0,680 1,0000 0,6000 1.,2000 0,9000 =0,3500 0,2500 0,0500 0,689 1,0000 0,6000 1,0000 0.7000 «0,3500 0,0500 0,0500
0,940 1,1000 0,7000 1.,4000 1,4000 «0,3500 0,3500 0,0500 0,980 1,1000 0,7000 11000 0,7000 “0,4000 0,0000 «0,0000
1,260 1,2000 0,8000 1.5000 1,2000 =0,3500 0,3500 0,0500 1,260 1,2000 0,8000 1,2000 0,8000 =0,4000 0,0000 =0,0000
1,580 1,3000 0,9000 1,6000 1.3000 =0,3500 0,3500 0,0500 1,560 1,3000 0,9000 1.3000 0,9000 =0,4000 0,0000 =0,0000
1.R80 1,4000 0,9000 1,7000 1,4000 «0,4000 0,4000 0,1000 1,360 1,4000 0,900q 1,4000 0.9000 =0,5000 0,0000 0,0000
TABLE 13.--Continued. TABLE 13.--Continued.
-Parameter ;;;a-m-e.tg;-
Varied None A . Pb A& PI:L Varied None X Srl. A& Sr'
T H Hy My ofn orre actien c o " ’ " ot efsy  action
) 1 2 9 16 r
0,005 0,2000 0,3000 o.sobo 0,3000 0,0500 0,0500 =0,0500 0.0u5 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,080 0,3000 0,4000 0,4000 0,5000 0,1000 0,1000 0,0000 U-D v, 3000 0,3000 0.5000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,5000 0,5000 60,6000 0,1000 0,1000 0,0000 0.250 0,4000 0,4000 n,4000 N, 4000 0,0000 0,0000 60,0000
0,110 0,5000 0,7000 0,6000 n,8000 0,2000 0,1000 ~0,0000 0,110 0,5000 0,4000 0,5000 0,4000 =0,1000 0,0000 0,0000
0,200 0,6000 0,8000 0,7000 1,0000 0,2500 0,1500 0,0500 0,200 (46000 0,5000 0,6000 0,5000 =0,1000 0,0000 «0,0000
0,380 0,8000 1,0000 0.,9000 t,3000 0,3000 0,2000 0,1000 0,380 0,8000 0,6000 0,8000 0,5000 <0,2500 «0,0500 =0,0500
0,680 1,0000 1,3000 1.2000 1,06000 0,3500 n,2500 0,0500 N,660 1,0000 0,0000 n,9000 60,6000 =0,3500 =0,0500 0,0500
0,980 1,1000 1.5000 1.4000 1,8000 0,4000 0.3000 0,0000 0,980 1,1000 0,7000 1,1000 0,7000 =0,4000 00,0000 =0,0000
1,240 1,2000 1,6000 1,5000 2,0000 0,4500 0,3500 0,0500 1,280 1,2000 0.8000 1.2000 0,8000 =0,4000 0,0000 =0,0000
1,560 1,3000 1.8000 1,6000 2,2000 0,5500 0,3500 0,0500 1,560 1,3000 .0,9000 1.3000 0,8000 =0,4500 =0,0500 =0,0500
1,840 1,4000 1.9000 1,7000 2,3000 0,5500 0,3500- 0,0500 1,880 1,6000 0,9000 1,3000 0,9000 =0,4500 =0,0500 0,0500



o
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TABLE 13.--Continued.

TABLE 13.--Continued.

Parameter Parameter

Varied None A .S, AES, Varied None A n A &N
Effect Effect Inter- Effect Effect Inter-
T H) Hy H4 ) Hy of ' of S, action 1 Hy Hy H5: Hig of &' of 1 action
0,005 0,2000 0,3000 0,2000 0.,3000 e,1000 0,0000 0,0000 0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 06,0000 0,020 0,3000 0,4000 0.3000 0,4000 0,1000 0,0000 0,0000
0,050 n,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000 0,089 0,4000 0,5000 00,4000 60,5000 0,1000 0,00600 0,0000
0,110 0,5000 0,7000 0,5000 60,7000 0,2000 0,0000 =0,0000 0,110 0.5000 0,7000 0,5000 0,6000 0,1500 =0,0500 =0,0500
0,200 0,6000 0,8000 0.,6000 60,8000 0,2000 0.,0000 0,0000 0,200 0,6000 0,8000 0,5000 0,7000 0,2000 =0,1000 0,0000
3,380 0,8000 1,0000 0,8000 1,1000 0,2500 0,0500 0,0500 0,380 0,8000 1,0000 0,7000 0,9000 0,2000 =0,1000 0,0000
0,680 1,0000 1,3000 1.0000 1.,3000 0,3000 0,0000 0,0000 0,680 1.0000 1.3000 0,8000 1.1000 0,3000 =0,2000 0,0000
0,9n80 1,1000 1,5000 1,1000 1,5000 0,4000 0,0000 0,0000 badcu 1.1000 1.5000 0,9000 1,3000 0,4000 =0,2000 0,0000
1,280 1,2000 1,6000 1.2000 1,7000 0,4500 0,0500 0,0500 1,260 1,2000 1,0000 1,0000 1.4000 0,4000 =0,2000 0,0000
1,589 1,3000 1,8000 1.3000 1,8000 0,5000 0,0000 0,0000 1,580 1.3000 1,8000 1.1000 1,5000 0,4500 =0,2500 =0,0500
1,880 1,4000 1,9000 1,4000 2,0000 0,5500 0,0500 0,0500 l.8e0 l,4000 1,9000 1.2000 1,6000 0,4500 “0,2500 =0,0500

TABLE 13.--Continued. TABLE 13.--Continued.
Parameter

Ps;iTgéf:. None N jﬂf v s[| Varied None A Ky PR} Kv
- Effect Effect Inter-
T H] H7 Hg H]B g;fift nggi? ggﬁgn T H] H2 H6 H20 of A of KV action
0,0U% 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 0,3000 0,2000 0,3000 0,1000 06,0000 0,0000
0,020 0,3000 0,4000 95,3000 0,4000 0,1000 0,0000 0,0000 0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,5000 60,4000 0,5000 0,1000 0,0000 0.0000 0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000
0,110 0,5000 0,7000 0,5000 0.,6000 0,1500 =0,0500 =0,0500 0,110 0,%000 0,4000 0,5000 n,u000  =0,1000 0,0000 0,0000
0,200 0,6000 0,8000 0,6000 0,6000 0,2000 0,0000 0,0000 0,200 0,6000 0,5000 0,6000 0,5000 =0,1000 0,0000 =0,0000
0,380 0,8000 1,0000 0,8000 1,0000 0,2000 0,0000 0,0000 0,380 0,8000 90,6000 0.,8000 0.,6000 =0,2000 0,0000 0,0000
0,660 1,0000 1,3000 0.9000 1,3000 0,3500 «0,0500 0,0500 0,680 1,0000 0,6000 0,9000 0,6000 =0,3500 «0,6500 0,0500
0,960 1,1000 1,5000 t.1000 1,4000 0,3500 =0,0500 «0,0500 0,980 1,1000 0,7000 1,1000 0,7000  =0,4000 0,0000 «0,0000
1,280 1,2000 1,6000 1,2000 1,6000 0,4000 0,0000 0,0000 1,280 1,2000 0,8000 1,2000 0,8000  «0,4000 60,0000 =0,0000
1,580 1,3000 1,8000 1.3000 1,7000 0,4500 =0,0500 =0,0500 1,580 1,3000 0,9000 1,3000 0,9000 =0,4000 0,0000 =0,0000
1L, Al 1.0000 1,9000 1.3000 1,8000 0,5000 =0,1000 0,0000 1,880 1,4000 0,9000 1,4000 0,9000 =0,5000 0,0000 =0,0000



TABLE 13.--Continued. TABLE 13.--Continued.

Parameter Parameter
Varied None A Kv A& Kv Varied None A Kv' A& Ky;
Effect Effect Inter- Effe(it Effecv:’ Intgr-

T Hy Hy Hg H oo of 2! of K, action T H] H7 H” ‘H23 ofy of Ky action
0,008 0,2000 0,3000 0,2000 0,3000 60,1000 0,0000 0,0000 0,005 0,2000 0,3000 0,2000 0.3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 n,3000 0,4000 0,1000 0,0000 0,0000 0,020 0,3000 0,4000 0,5%000 n.4000 60,1000 0n,0000 0,0000
0,050 0,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000 0,050 0,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000
9,110 0,5000 0,7000 0,5000 0,7000 0,2000 0,0000 =0,0000 0,110 0,5000 0,7000 0,5000 n.,7000 0,2000 0,0000 =0,0000
0,200 0,6000 0,8000 0,6000 0,8000 0,2000 0,0000 0,0000 0,200 0,6000 0,8000 0,6000 0.,8000 0,2000 n,0000 00,0000
0,360 0,8000 1,0000 06,8000 1,0000 0,2000 0,0000 0,0000 0,380 0.6000 t.0000 0.8000 1,0000 0,2000 0.,0000 0,0000
0,660 1,0000 1,3000 0.9000 1,3000 0,3500 «0,0500 0,0500 0,680 1,0000 t,3000 10000 1.3000 0,3000 0,0000 06,0000
0,980 1,1000 1,5000 11000 1,5000 0,4000 0,0000 0,0000 0,980 1,1000 1,5000 1.1000 1,5000 0,4000 0,0000 0,0000
1,260 1,2000 1,6000 1,2000 1,6000 0,4000 0,0000 0,0000 1,280 1,2000 1,6000 1,2000 1,6000 0,4000 0,0000 0,0000
1,58u 1,3000 1,8000 1.3000 1,8000 0,5000 0,0000 0,0000 1.580 1,3000 1.8000 1.3000 1,8000 0,5000 0,0000 0,0000
1,480 1,4000 1.9000 1,4000 1,9000 0,5000 0,0000 0,0600 1,880 1,4000 1,9000 1,4000 1,9000 0,5000 0,0000 0,0000

o TABLE 13.--Continued. TABLE 13.--Continued.
Parameter Parameter
Varied None A K, ABK varied None Py Sk Py &S,

' H H i a1 of E:fitt action ! & 3 4 24 ‘E’ngEt g;fgit S
0,008 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000 0,005 0,2000 n,3000 0,2000 0,3000 0,1000 0,0000 0,0000
U020 0,3000 n,3000 0,3000 0.3000 0,0000 0,0000 0,0000 0,020 0,3000 0,4000 0,3000 0.4000 0,1000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000 0,050 0,4000 0,5000 0,4000 0.,5000 0,1000 0,0000 0,0000
n.110 0,5000 06,4000 0,5000 0,4000 =0,1000 0,0000 0,0000 0,119 0,5000 0.6000 0,5000 0,6000 0,1000 0,0000 =0,0000
0,200 0,6000 0,5000 0.6000 0,5000  =0,1000 0,0000 =0,0000 0,200 0,6000 0,7000 0,6000 60,7000 0,1000 0,0000 0,0000
0,380 n,8000 0,6000 0,8000 0,6000 0,2000 0,0000 0,0000 u,380 0,8000 0,9000 0.8000 1,0000 0,1500 0,0500 0,0500
0,680 1,0000 0,6000 1,0000 0.6000  =0,4000 0,0000 0,0000 0,660 1,0000 1,2000 1,0000 1,2000 0,2000 0,0000 0,0000
0,980 1,1000 0,7000 1,1000 0.7000 «0,4000 0,0000 «0,0000 0,930 1,1000 1,4000 1.1000 1,4000 0,3000 0,0000 0,0000
1,280 1,2000 0,8000 1,2000 0,8000 =0,4000 0,0000 =0,0000 1,280 1,2000 1,5000 1,2000 1,5000 0,3000 0,0000 0,0000
1,560 1,3000 0,9000 1.3000 0,9000 =0,4000 06,0000 =0,0000 1,580 1,3000 1,6000 143000 1,6000 0,3000 n,0000 0,0000

1,680 1,4000 0,9000 1,4000 0,9000 =0,5000 0,0000 «n,0000 1.R80 t,4000 1.7000 1.4000 1,6000 0,3%00 60,0500 0,0500
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TABLE 13.--Continued.

Parameter
Varied None Pb _Sr[ Pb & Sr'
Effect Effect Inter-

T Hy Hg Hg Hoe of Py of S.* action
0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,080 0,3000 0,4000 0,3000 0,4000 0,1000 0,0000 0,0000
0,050 0,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000
N,110 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 «0,0000
0,200 0,6000 0,7000 0,6000 0.7000 0,1000 0,0000 0,0000
0,380 0,8000 6.9000 0,8000 0,9000 60,1000 0,0000 0,0000
0,680 1,0000 1.,2000 0.9000 1.,1000 0,2000 =0,1000 =0,0000
0,980 1.,1000 1,4000 1.1000 1.,3000 0,2500 ®0,0500 =0,0500
1,280 1,2000 1,5000 1,2000 1,4000 0,2500 =0,0500 =0,0500
1,560 1,3000 1,6000 1,3000 1.,6000 0,3000 0,0000 0,0000
1,860 1,4000 1,7000 1,3000 1,7000 0,3500 =0,0500 0,0500

TABLE 13.--Continued.
Parameter
Varied None Phl - Sp- Php' & Sp
Effect Effect Inter-

T H] Hg Hy Hog of P’ of S, action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0.0000 0,0000
0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000
0,110 0,5000 0,4000 04,5000 0,4000 «0,1000 0,0000 0,0000
0,200 0,6000 0.5000 0,6000 0,5000 =0,1000 0,0000 «0,0000
0,380 0,8000 0,6000 0,8000 0,7000 «0,1500 0,0500 0,0500
0,680 1,0000 0,8000 1,0000 0,8000 =0,2000 06,0000 0,0000
0,980 1,1000 0,9000 1,1000 0,9000 «0,2000 0,0000 «0,0000
1,260 1,2000 0,9000 1,2000 1,0000 «0,2500 0,0500 0,0500
1,560 1,3000 1,0000 1.,3000 1,1000 =0,2500 0,0500 0,0500
{1,880 1,4000 1.1000 1,4000 1.8000 «0,2500 0,0500 0,0500

TABLE 13.--Continued.

Parameter
Varied None Pb' Sr: Eb' & Sr'
Effect Effect Inter-
T H] Hg Hy Hoq of P! of §.' action
0,005 0,2000 0,2000 0,2000 0.,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 0.3000 =0,0500 =0,0500 «0,0500
0,110 0,5000 0,4000 0,5000 0.0006 =0,1000 0,0000 0,0000
0,200 60,6000 0,5000 0,6000 0,5000 =0,1000 0,0000 ~0,0000
0,300 0,8000 0,6000 0,8000 0,6000 =0,2000 0.,0000 0,0000
0,680 1,0000 0,8000 0,9000 0,8000 =0,1500 «0,0500 0,0500
0,980 1,1000 0,9000 1,1000 0,9000  =0,2000 0,0000 =0,0000
1,280 1,2000 0,9000 1,2000 1,0000 0 2500 0,0500 0,0500
1,580 t1,3000 1,0000 1,3000 1,1000 «0,2500 0,0500 0,0500
1,880 1,4000 1,1000 1,3000 1,2000 =0,2000 0,0000 0,1000
TABLE 13.--Continued.
Parameter
Varied None Py n. Py &n
Effect Effect Inter-
T H] H3 H5 H28 of Pb of n action
0,005 0,2000 0,3000 0,2000 0,2000 0,0500 =0,0500 «0,0500
0,020 0,3000 0,4000 0,3000 0.3000 0,0500 =0,0500 =0,0500
0,050 0,4000 0,5000 0,4000 0,4000 0,0500 =0,0500 «0,0500
0,110 0,5000 0,6000 0,5000 0,5000 0,0500 =0,0500 -0,0500
0,200 0,6000 0,7000 0,5000 06,5000 0,0500 “0,1500 =0,0500
0,380 0,8000 0,9000 0,7000 0,8000 0,1000 «0,1000 «0,0000
0.680 1,0000 1,2000 0.8000 1,0000 0,2000 =0,2000 ®0,0000
0,980 1,1000 1,4000 0,9000 1.1000 0,2500 ®0,2500 «0,0500
1,280 1,2000 1,5000 1,0000 1,3000 0,3000 -0,2000 0,0000
1,580 1,3000 1,6000 1.1000 1,4000 0,3000 =0,2000 0,0000
1,880 1,4000 1,7000 1,2000 1,5000 0,3000 =0,2000 =0,0000



TABLE 13.--Continued.

Parameter
Varied None Py .n'. B &n'
Effect Effect Inter-
T H] H3 HID H29 of PIJ of n' action
0,005 0,2000 0,3000 0,3000 0,3000 0,0500 0,0500 «0,0500
0,020 0,3000 0,4000 0,4000 0,5000 0,1000 0,1000 0,0000
0,050 0,4000 0,5000 0,5000 0,6000 0,1000 0,1000 0,0000
0,110 0.,5000 0,6000 0,7000 0,8000 0,1000 0,2000 =0,0000
0,200 0,6000 0,7000 0.8000 1,0000 0,1500 0,2500 0,0500
0,360 0,8000 0,9000 1.,0000 1,2000 0,1500 0,2500 0,0500
0,680 1,0000 1,2000 1,2000 1.5000 0,2500 0,2500 0,0500
0,980 1,1000 1.,4000 1.4000 1.7000 0,3000 0,3000 0,0000
1.280 1,2000 1,5000 1.5000 1,9000 0,3500 06,3500 0,0500
1,580 1,3000 1,6000 1.6000 2.,1000 0,4000 0,4000 0,1000
1,R80 1,4000 1,7000 1,8000 2.2000 0,3500 0,4500 0,0500
& TABLE 13.--Continued.
Parameter
Varied  .None Py . Ky P &K,
T H H H H E;fSCt §;f§Ct :22?25
1 3 . 6 30 b ] v
0,005 0,2000 0,3000 0.,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0.,5000 0,4000 0,1000 0,0000 0,0000
0,050 0,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000
0,110 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 =0,0000
0,200 0,6000 0,7000 0,6000 0,7000 0,1000 0,0000 0,0000
0,380 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000
0,680 1,0000 1.2000 0,9000 1,2000 0,2500 =0,0500 0,0500
0,960 1.1000 1.4000 1.1000 1,3000 0,2500 «0,0500 =0,0500
1,260 1,2000 1,5000 1,2000 1,5000 0,3000 0,0000 0,0000
7 1,580 1,3000 1,6000 1,3000 1,6000 60,3000 0,0000 0,0000
1,880 1,4000 1,7000 1,4000 1,7000 0,3000 0,0000 0,0000

TABLE 13.--Continued.

Parameter
Varied None Py - Kt Py &K, -
Effect Effect Inter-
T H] H3 Hyy H3l of Pb of K, action
0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 0,4000 0,1000 00,0000 0,0000
0,050 0,4000 60,5000 0,4000 0,5000 0,1000 06,0000 0,0000
0,110 0,5000 0,6000 0,5000 0,6000 0,1000 0,0000 =0,0000
0,200 0,6000 0,7000 0,6000 0,7000 0,1000 0,0000 0,0000
0,380 0,8000 0,9000 0,8000 0,9000 0,1000 0,0000 0,0000
0,680 1,0000 1.2000 1.0000 1,2000 0,2000 0,0000 0,0000
0,980 1,1000 1,4000 1,1000 1,3000 0,2500 =0,0500 =0,0500
1.260 1,2000 1,5000 1.2000 1.5000 0,3000 00,0000 0,0000
1.580 1,3000 1,6000 1.3000 1,06000 0,3000 0,0000 0,0000
1,880 1.,4000 1,7000 1.4000 1,7000 0,3000 0,0000 0,0000
TABLE 13.--Continued.
Parameter
Varied None Py' Kv' PQ' LI
Effect Effect Inter-
T H] H8 H“ H32 of Py’ of Kv' action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 06,4000 0,0000 0.,0000 0,0000
0.110 0,5000 0,4000 0,5000 0,4000 «0,1000 0,0000 0,0000
0,200 0,6000 0,5000 0,6000 0,5000 =0,1000 0,0000 =0,0000
0,380 0.8000 0,6000 0,8000 00,6000 =0,2000 0,0000 0,0000
0,680 1,0000 0,8000 1,0000 0,8000 «0,2000 0,0000 0,0000
0,980 1,1000 0.,9000 1,1000 o.?OOO «0,2000 0,0000 «0,0000
1,280 1.,2000 0,9000 1,2000 1,0000 =0,2500 0,0500 0,0500
1,580 1,3000 1,0000 1.3000 1,1000 «0,2500 0,0500 0,0500
1,860 1,4000 1,1000 1,4000 1,2000 =0,2500 0,0500 0,0500
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TABLE 13.--Continued.

TABLE 13.--Continued.

Parameter Parameter
Varied None S, n . S, &n Varied None S n. S, &n
! " Hy Hs H33 (En;fz,c.t of e action N f Hy Hg H35 g‘f’ﬂ;:t ot n action

0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000 0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000 0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000 04050 0,4000 0,4000 0,4000 0,4000 60,0000 0,0000 0,0000
0,110 0,5000 0.5000 0,5000 0,5000 0,0000 0,0000 0,0000 0,110 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,6000 0,5000 0,6000 0,0500 «0,0500 0,0500 0,200 0,6000 0,6000 0.5000 0,5000 0,0000 «0,1000 =0,0000
0,380 0,8000 0,8000 0,7000 0,7000 «0,0000 =0,1000 0,0000 0,380 0,8000 0,8000 0,7000 0,7000 «0,0000 =0,1000 0,0000
0,680 1,0000 1,0000 0,8000 0.8000 «0,0000 =0,2000 0,0000 0,680 1,0000 0,9000 0,8000 0,8000 =0,0500 ®0,1500 0,0500
0,980 1,1000 1,1000 0,%9000 1,0000 0,0500 0,1500 0,0500 0,980 1,1000 1,1000 0,9000 0,9000 0,0000 =0,2000 =0,0000
1,280 1,2000 1,2000 1,0000 1.,1000 0,0%500 =0,1500 0,0500 1,280 1,2000 1,2000 1,0000 1,0000 0,0000 «0,2000 =0,0000
1,580 1,3000 1.3000 1,1000 1,2000 0,0500 =0,1500 0,0500 1,580 1,3000 1.3000 1,1000 1,1000 0,0000 =0,2000 0,0000
1,880 1,4000 1,4000 1,8000 1,2000 60,0000 =0,2000 0,0000 1,880 01,4000 1,3000 1,8000 1,2000 =0,0500 =0,1500 0,0500

TABLE 13.--Continued. TABLE 13.--Continued.

Parameter Parameter
varied  None S, ., S, &n' Varied  Hone Sr - Ky 3 8K

Effect Effect Inter- Effect Effect Inter-
T H Hy H10 Hyg of Sr of n action T Hy Hy He Hig of S, of K, action

0,005 0,2000 0,2000 0,3000 0,3000 0,0000 0.1000 0,0000 0,005 0,2000 0,2000 0,2000 0,2000 60,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,4000 0,4000 0,0000 0,1000 0,0000 0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,5000 0,5000 0,0000 0,1000 0,0000 0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0,0000 0,0000
0,110 0,5000 0,5000 0,7000 0,7000 0,0000 0,2000 =0,0000 0,110 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,6000 0,8000 0,9000 0,0500 06,2500 0,0500 0,200 0,6000 0,6000 0,6000 0,6000 =0,0000 0,0000 0,0000
0,380 0,8000 0,8000 1,0000 1,0000 =0,0000 0,2000 0,0000 0,380 0,8000 0,8000 0,8000 0,8000 «0,0000 0,0000 0,0000
0,680 1,0000 1.,0000 1,2000 1.3000 0,0%500 0,2500 0,0500 0,680 1,0000 1,0000 0,9000 1,0000 0,0500 «0,0500 0,0500
0,980 1,1000 1,1000 1.,4000 1,4000 0,0000 0,3000 0,0000 0,980 1,1000 1,1000 1,1000 1,1000 0,0000 0,0000 0,0000
1,280 1,2000 1,2000 1,5000 1,6000 0,0500 0,3500 0,0500 1.280 1,2000 1.2000 1,2000 1,2000 0,0000 0,0000 0,0000
1.580 1.3000 1.,3000 1,6000 1,7000 0,0500 0,3500 0,0500 1,560 1,3000 1,3000 1.,3000 1,3000 0,0000 0,0000 0,0000
1,880 1,4000 1,4000 1,8000 1.,6000 0,0000 0,4000 0,0000 1,860 1,4000 1,4000 1,4000 1.4000 0,0000 0,0000 0,0000



TABLE 13.--Continued.

Parameter
Varied None Sp . Kvl S, & Kv'
Effect Effect Inter-
T H1 H4 H” H37 of S, of K,' action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3900 0,3000 0,0000 0,0000 0.0000
0,050 0,4000 0,4000 0,4000 0,4000 0,0000 0.0000 0,0000
0,110 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0.0000
0,200 0,6000 0,6000 0,6000 0,6000 «0,0000 0,0000 0,0000
0,380 0,8000 0,8000 0,8000 0,8000 «0,0000 0,0000 0,0000
0,680 1,0000 1,0000 1,0000 1,0000 «0,0000 0,0000 0,0000
0,980 1.1000 1,1000 1,1000 1,1000 0,0000 0,0000 0,0000
1.280 1.,2000 1,2000 1,2000 1.,2000 0,0000 00,0000 0,0000
1,560 1,3000 1,3000 1.,3000 t.3000 0,0000 0,0000 0,0000
1,880 1,4000 1,4000 1.4000 {,4000 0,0000 0,0000 0,0000
81) TABLE 13.--Continued.
Parameter
Varied None Sr' Ky -Srl & Kv
Effect Effect Inter-
T Hy Hy H6 Hag of Sr' of K, action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0.,3000 0,3000 00,0000 00,0000 0,0000
0,050 0,4000 0,4000 0,4000 0.,4000 0,0000 0,0000 0,0000
0,110 0,5000 0,5000 0,5000 0,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,6000 0,6000 0,6000 =0,0000 0,0000 0,0000
0,380 0,8000 0,8000 0,8000 0,8000 =0,0000 0,0000 0,0000
0,680 1,0000 0,9000 0,9000 0,9000 =0,0%500 =0,0500 0,0500
0,980 1,1000 1.1000 1,1000 1.,1000 0,0000 0,0000 0,0000
1.280 1,2000 1.2000 1,2000 1,2000 0,0000 0,0000 0,0000
1,580 1,3000 1.3000 1.,3000 1,3000 0,0000 0,0000 0,0000
1.880 1.4000 1,3000 1,4000 1,3000 =0,1000 0,0000 0,0000

TABLE 13.--Continued.

Parameter
Varied None Sy Isv‘ Sr‘ & KV'
Effect Effect Inter-
T H Hy I'fﬂ ) Hag of S.! of K,' agtion
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0.,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,u4000 0,4000 00,4000 0,0000 0,0000 0,0000
0,110 0,5000 60,5000 0,5000 0,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,6000 0,6000 0.b000 «0,0000 0,0000 0,0000
G,380 0,8000 0.,8000 0,8000 0,8000 =0,0000 0,0000 0,0000
0,660 1,0000 0,9000 1.,0000 0,9000 =0,1000 0,0000 0,0000
0,980 1,1000 1.1000 1.1000 1.,1000 0,0000 00,0000 0,0000
1,280 1,2000 1,2000 1.2000 1.,2000 0,0000 0,0000 0,0000
1,580 1,3000 1,3000 1,3000 1,3000 0,0000 00,0000 0,0000
1,880 1,4000 1.3000 1.,4000 1,4000 «0,0500 0,0500 0,0500
TABLE 13.--Continued.
Parameter
Varied None n - Ky n & K,
Effect Effect Inter-
T H] H5 . H6, ) H40 of n of K.V action
0,005 0,2000 0.,2000 0.,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 00,4000 0,0000 0,0000 0,0000
0,110 0,5000 0,5000 0.,5000 0,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,5000 00,6000 0,5000 «0,1000 0,0000 =0,0000
n,380 0,8000 0,7000 0,8000 0,7000 =0,1000 0,0000 0,0000
0,680 1,0000 0,8000 0,9000 0,6000 «0,1500 =0,0500 0,05%00
0,980 1,1000 0,9000 1.1000 0.9000 =0,2000 0,0000 «0,0000
1,280 1,2000 1,0000 1.2000 1,0000 «0,2000 0,0000 =0,0000
1,560 1,3000 1,1000 1.3000 1,1000 «0,2000 0,0000 0,0000
1,880 t,4000 1.,2000 1,4000 1,2000 =0,2000 0,0000 0,0000



TABLE 13.--Continued.

Parameter
varied None n . Ky.' n & KV‘
Effect Effect Inter-
T H]' Hq HH HM of n of Kv' action
0,005 0,2000 0,2000 0,2000 0,2000 0,0000 0,0000 0,0000
0,020 0,3000 0,3000 0,3000 0,3000 0,0000 0,0000 0,0000
0,050 0,4000 0,4000 0,4000 0.,4000 0,0000 0,0000 00,0000
0,110 0,5000 0,5000 0.,5000 06,5000 0,0000 0,0000 0,0000
0,200 0,6000 0,5000 0,6000 0,5000 =0,1000 0,0000 =0,0000
0,380 0,8000 0,7000 0,8000 0,7000 =0,1000 0,0000 0,0000
0,680 1,0000 0,8000 1,0000 0,8000 =0,2000 0,0000 0,0000
0,960 1,1000 0,9000 1,1000 0.9000 =0,2000 0,0000 »0,0000
1.280 1,2000 1.,0000 1.2000 1,0000 «0,2000 0,0000 «0,0000
1.580 1,3000 1,1000 1.3000 1,1000 «0,2000 0,0000 0,0000
1,880 1,4000 1,000 1.4000 1,000 =0,2000 0,0000 0,0000
TABLE 13.--Continued.
Pararpeter
Varied None n' Kv n' &K
Effect Effect Inter-
T H] H]O H6 Hyp of n' of Ky action

0,005 0,2000 0,3000 0,2000 0,3000 0,1000 0,0000 0,0000
0,020 0,3000 0,4000 0,3000 00,4000 0,1000 0,0000 0,0000
0,050 0,4000 0,5000 0,4000 0,5000 0,1000 0,0000 0,0000
0,110 0,5000 0,7000 0,5000 0,7000 0,2000 0,0000 «0,0000
0,200 0,6000 0,8000 06,6000 0,8000 0,2000 0,0000 0,0000
0,380 0,8000 1,0000 0,8000 1.,0000 0,2000 0,0000 0,0000
0,680 1,0000 1,2000 0,9000 1,000 0,2500 “N,0500 0,0500
0,980 1,1000 1,4000 1,1000 1.,4000 0,3000 0,0000 0,0000
1,280 1,2000 1,5000 1,2000 1,5000 0,3000 0,0000 0,0000
1,580 1.3000 1,6000 1.3000 1,6000 0,3000 0,0000 0,0000
1.880 1,4000 1,8000 1,4000 1,8000 0,4000 0,0000 0,0000
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Table 14. Distribution of saturation, main effect, interactive effect along the axis of symmetry at
the dimensionless time 7 = 1.88, when three soil parameters varied simultaneously.

Parameter

Varied None A Py P, s, xS, PSS, APS,
- SRS
Effect of Interaction of
z 3 52 53 Sz S S16 S5 Sis A Py 5, Wy XSS RSt AR

LA LT DL I A AT LI R Y PP Y LYY L Y P P S T Y P P L Y Y P T L L Y e e P e T Y Y e T P P P Y T I Y PR A PR P Y L Y Y R Y Y T Y P L 2 ¥ 1)
2,000 0,9000 0,9000 0,9000 0,9000 0,9000 0,9000 0,9000 0,6225 0,0000 %0,0000 =0,0000 0,0000 0,0000 =0,0000 0,000
1,800 0,8407 0,7623 0,8319 0,8281 0,8366 0,7492 0,6266 0,8225 =0,0035 0,0301 =0,0070 0,0394 =0,0024 0,0016 0,0021
1,600 0,7801 0,6606 0,7657 0,7605 0,7746 0,66482 0,7589 0,8225 =0,0633 0,0426 =0,0091 0,0577 =0,0029 0,0019 0,0028
1,400 0,7276 0,596 0,7076 0,7040 0,720 0,535 0,7029 0,8225 =0,0699 0,052 =0,0068 0,0658 =0,0026 0,0016 0,0022
1,200 0,6799 0,6391 0,6526 0,6531 0,6811 0,5329 0,6529 0,8225 =0,0471 0,0196 =0,0262 0,0473 »0,0270 0,0262 0,0267
1,000 0.6313 0,4776 0,5932 0,6011 0,6400 0,081 0,6019 0,6225 =0,0743 0,0638 0,0074 0,0819 =0,6013 0,0010 0,000
0,800 0,57T46 0,3939 0,5190 0,5403 0,5962 0,4128 0,5407 0,8225 =0,0802 0,0463 0,0201 0.1008 =0,0005 0,0009 =0,0002
0,600 0,4977 0,2905 0,4036 0,4541 0,5346 0,3264 0,4475 0,8225 =0,0795 0,0376 0,0392 0,1262 =0,0012 0,0028 =0,0007
0,600 0,3615 0,2986 0,2356 0,3053 0,4352 0,3181 0,2927 0,8225 =0,0070 =0,0512 0,0550 0,0830 =0,0108 0,0084 0,0167
0,200 0,2546 0,3218 0,2288 0,2896 0,3265 0,3856 0,3014 0,8225 0,0606 *0,0280 0,068 =0,0026 =0,0034 0,0010 0,000
0,000 0,2563 0,3483 0,2244 0,3045 0,3438 0,4249 0,3156 0,8225 0,0810 =0,0356 0,0843 =0,0056 =0,005f 0,0022 0,0008
UL PR R Sy SR SRR SR PP PRI T 2 R PP PR LTI LR T L L L L L T
P::iﬁ?r None Az Py A'Py S, A'S, PpSy A'PyS,

ceceeeeceemaseeececceoreearen aaneneeeea e ——eemecaasianemer nnase N reneret aaeneEe TS SaRST RS amessanenrananasesennmat T aae

Effect of Interaction of
: 5 $7 S3 513 Sq $17 S24 Sa4 x Py s NPy NS, PS. A'PyS,

SRRt I AU SR L St AU L oM AV PRSPPSO SRR SRRt DRSS SRR, Y SR ¥ S8
2,000 0.9000 0.9000 0,9000 0,9000 0,9000 0,9000 0,9000 0,8382 0,0000 =0,0000 =0,0000 0,0000 0,0000 =6,0000 0,0000
1,800 0.8407 0.8413 0,8319 0,8347 0,8442 0,8041 0,8363 0,8382 0,0013 =0,0073 0,0035 0,0010 =0,0004 0,0006 =0,0004
1,600 0,7801 0,7798 0,7657 0.7675 0,7846 0,7831 0,7713 0.8382 0,0001 =0,0129 0,0044 0,0010 =0,0007 0,0005 ~0,0001
1,000 0.7276 0.7239 0,7076 0,7048 0,7296 0,7208 0,7107 0,6382 =0,0041 =0,0191 0,0017 0,0004 =0,0008 0,0005 =0,0001
1,200 0,6799 0.6708 0,6526 0,6425 0,6664 0,6654 0,6499 0,8382 =0,0081 =0,0250 =0,0066 =0,0031 0,0015 0,0028 =0,002
1,000 0,6313 0.6152 0,5932 0,5737 0,6195 0,6004 0,5817 0,8382 =0,0194 =0,0397 =0,0133 =0,0018 =0,0016 0,0000 =0,0001
0,800 0,5746 0,508 0,5190 0,4856 0,5507 0,5194 0,4936 0,8382 =0,0325 =0,0601 =0,0273 =0,0037 =0,0027 =0,0009 =0,0001
0,600 0,4977 0.451S 0,4036 0,3207 0,4544 0,3974 ©,3497 0,8382 =0,0720 =0,1198 =0,0560 =0,0204 =0,0075 =0,0074 =0,0021
0,600 0,3615 0,2082 0,2356 0,2047 0,2745 0,1726 0,1799 0,8382 =0,0694 =0,0720 =0,0686 0,0382 0,0027 0,0127 =0,0030
0,200 0,2546 0.2126 0,2288 0,194S 0,1837 0,1384 0,1562 0,8382 =0,0398 =0,0228 =0,0734 0,0039 =0,0016 =0,0008 0,0000

0,000 0,2563 0,2069 0,2244 0,1858 0,1688 0,1136 0,1331 0,8382 =0,0466 =0,028} =0,0920 0,0057 ~0,0026 =0,0016 0,0003

ITT XIAN3ddY
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Table 14. Continued.

Parameter

Varied None A' Py’ APy 5! 'Sy Pp'Sp'  A'Py'S.
LAA LA L LA AL A L DL L L AL LA ALY LR LA DL I AL L DRI S AT LY Rl A I RS LY P LAY I ARl a2 PR ERYrY d ltRryyy )
Effect of Interaction of
[ 0 0 0 1 v T T . ) L}
z S] S7 58 514 S9 SIB 527 S47 A Pb Sr A Pb A'S, Pb r APy 5.
A4 A LI I A A LRI A A PR R DAY R I A L R T R Y R R Y AT XY AL TR A Y i i X ARl I R T T T R R R P Yt d R )
2,000 0,9000 0,9000 0,9000 00,9000 0,9000 00,9000 0,9000 0,9809 00,0000 «0,0000 »0,0000 0,0000 0,0000 =0,0000 0,0000
1.800 6, 6407 0,8413 00,8530 O0,6124 0,8366 0,8378 10,8503 0,9809 =0,0270 =0,0149 0,0895 =0,0279 00,0930 0,0933 0,092Y
1,600 60,7801 0,7798 0,7984 0,5472 0,7746 O0,7753 00,7945 0,9809 «0,1314 =0,1126 =0,0104 =0,1316 =0,0057 «0,0054 =0,00ed
1,400 0,7276 0,7239 0,7493 0,4818 0,7240 0,7216 00,7470 0,9809 =0,1400 =0,1146 *0,0074 =0,1370 =0,0044 =0,0044 =0,005
1,200 0,6799 0,6708 0,7055 0,4025 o0,6811 0,6738 0,7076 0,9809 =0,159¢ =0,1251 «0,0017 =0,15312 =0,0033 =0,0038 =0,0042
1.000 0,6313 06,6152 0,6637 0,2804 00,8400 0,6266 0,6724 0,9809 =0,201%5 =0,1543 0,0069 *0,1867 =0,0018 =0,003¢ =0,0031
0,800 90,5746 00,5484 0,6191 0,2404 0,592 0,5723 0,6373 0,9809 =0,2015 <0,1336 0,0199 =0,1774 10,0010 =0,0018 =0,00132
0,000 0,4977 0,4515 0,5660 0,2367 0,5346 0,497y 00,5979 0,9809 =0,1846 *0,0769 00,0376 =0,1427 0,0032 «0,0037 =0,0012
0,600 0,3615 o0,2482 0,%955 0,2339 00,4352 0,3341 0,5472 10,9809 =0,2088 10,0714 0,0413 =0,1016 00,0286 «0,0385 0,022%
0,200 0,2546 0,2126 0,3833 0,2317 0,326%5 0,2867 O0,4718 06,9809 =0,1003 0,0776 0,0767 =0,0594 «0,0035 0,0037 =0,004¢

0,000 0,2563 0,2069 0,2986 0,230 10,3438 0,3002 00,4020 00,9809 «0,0607 10,0363 00,0937 =0,0342 =0,0018 00,0033 «0,004s
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Table 15. Distribution of capillary pressure, main effect, and interactive effect along the axis of
symmetry at the dimensionless time Tt = 1.88, when three soil parameters varied simulta-
neously.

e ememcecc e e nt et ettt e ANt E RS e RS E e Sa RSN R N N NGRS E e R AN e n e,

Parameter

.)@:i?i...l??f......i.......f .-...Jfb......gcl....3§rl....-lﬁéx....ﬁgﬁﬂ;..............-...........................-............

: Pcl Pcz e Pe Pe Pe Pe Pe A EffeCtPOf s AP Intigaftion ifs COAPS!
3 12 9 16 25 43 b r b r b°r b7r

D i UO Uy SR o R SRR AL AL N ST

2,000 1,1333 1,101 11,4733 {,4314 11,1176 11,0893 11,4529 11,4710 *0,0348 0,3331 «0,0158 =0,0046 0,0023 »0,0020 0,000d

1,800 1,2307 11,3029 11,5458 11,4878 11,2131 11,2885 11,5238 11,4710 0,0092 0.2483 =0,0177 =0,0646 0,0021 =0,0017 0,000

1,600 1,3489 11,5300 11,6291 11,5620 11,3292 1,5131 11,6053 11,4710 0,0590 0,1547 «0,0197 =0,1235 0,0020 =0,0014 06,0006

1,400 1,4716  1,7758 1,7073 11,6414 11,4495 11,7566 1.681% 11,4710 0,1211 0,0493 =0,0220 =0,1845 0,0020 =0,0013 0,000

1,200 1,6002 2,0899 11,7928 11,7385 11,5788 2,0674 11,7635 11,4710 0,2176 =0,0829 =0,0255 =0,2696 0,0019 =0,0015 0,0004

1,000 1,7662 2,5964 1,9177 11,8841 {,7348 2,5653 11,8811 {,4710 0,3993 e0,2821 *0,0330 *0,4311 0,0010 =0,0018 10,0009

0,890 2,0017 3,7737 2,1654 2,1512 11,9555 3,6982 2,1070 11,4710 0,8721 =0,7277 «0,0566 =0,8848 =0,0069 0,0017 0,008y

0,600 2,4445 7,7304 2,9495 2,8295 2,3504 7,5716 R,7681 1,4710 2,5737 ©2,2185 =0, 1470 *2,6799 «0,0093 =0,0206 0,0231

0,a00 4,0195 B,3904 8,1294 6,517z 3,5087 8,1871 7,8289 11,4710 11,3371 0,9275 =0,4479 =3,2876 *0,0423 20,1908 =0,2960

0,200 8,1231 8,2000 8,1999 8,1899 7,9779 8,1999 8,1998 1,070 0,0653 0,0651 =0,0409 =0,0842 0,03i8 0,0318 «0,0407

0,000 7,9998 8,0000 8,0000 7,9999 7,9992 8,0000 A,0036 1,4710 0,0002 0,0002 =0,0002 =0,0003 0,0001 0,0001 «0,000d

L L R e e L L T T T P T PP P L Y P Y Y P T Y L Y e N Y Y T P T T PP P P PR P YT DI DR T PR PP Y R Y LT Y 1Y

Parameter

Varied None A Py A'Py S. A'S, PpSn. A'PLS, e e

.....-....-.-..-...-.------------’.--.....--'--...-'---..---.-....-..---.--.-..--:;;;;;:;.....--... Interaction of

2,000 1,1333 1,1958 11,4733 11,5545 11,1538 11,2268 1,5000 1,6914 10,0779 0,3532 0,0297 10,0101 0,0060 0,003¢ 90,0008

1,600 1,2307 1,3126 11,5458 11,6483 11,2537 11,3467 1,5748 11,6914 10,0985 0,3292 0,0323 0,01340 0,0063 0,0037 0,0004

1.600 1,3089 1,4418 1,6291 11,7422 §,3749 11,4790 11,6608 11,6914 0,1094 0,294y 0,0354 0,0110 0,0066 0,0036 G,0008

1,400 1,4716  1,5626 11,7073 11,8188 11,5011 11,6042 11,7423 11,6914 0,1081 0,2495 0,039 0,0111 0,0069 0,0036 ¢,0008

1,200 1,6042 11,6836 11,7928 1,8943 31,6389 11,7315 11,8332 11,6914 0,0980 0,2034 0,0451 0,0120 0,0075 0,0038 0,0010

1,000 1,7602 11,8270 1,9177 2,0060 11,8104 11,8871 11,9691 1.6914 10,0840 0,1703 0,0572 o0,0§152 0,0094 10,0050 00,0018

0,800 2,0017 2,0439 2,1654 2,2590 2,0681 2,1348 2,2492 1,6914 0,0840 0,2019 0,0932 0,0295 0,016l 10,0125 0,0038

0,600 2,4065 2,5226 2,9495 3,6897 2,5841 2,7436 3,2677 11,6914 0,5914 11,0669 0,4111 0,4726 0,1822 0,2308 0,141%

0.400 4,0195 6,2283 8,1296 8,3913 4,9320 7,6371 8,2968 11,6914 11,3192 2,5996 0,6238 =1,1378 0,0838 =0,5369 =0,164a

0,200 8,1231 86,1992 8,1999 8,2000 8,1779 8,1999 8,2000 11,6914 0,0246 0,0249 0,0139 20,0245 =0,0136 =0,0139 0,013§

0,000 7,9998 8,0000 8,0000 8,0000 §,0000 8,0000 8,0000 1,6914 0,0000 0,0001 0,0001 =0,0001 =0,0001 «0,6001 0,0001
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Table 15. Continued.

Parameter
0 . SN S S T STk Yo SO
) Effect of Interaction of

b4 Pc] Pc7 PcB Pc]4 ch Pc]7 P026 Pc45 A Py’ S, APy 'S, Pp'S, ATPY'S,
e S R SR SRR
2,000 1,1333 11,1958 10,7933 0,8371 11,1538 11,2268 0,8077 11,7395 0,0576 =0,3532 0,0219 =0,0102 0,0045 =0,0039 =0,0008
1,800 1,2307 1,3126 0,9190 0,6931 §,2537 11,3467 0,9362 11,7395 0,188% =0,2140 10,2802 0,1006 00,2601 0,2516 0,254%
1,600 1,3469 11,4415 13,0750 2,0738 31,3749 11,4790 11,0957 11,7395 10,5577 0,1828 0,0354 0,4594 0,0120 0,0036 0,0063
1;000 1,716 1,5626 31,2482 22,5630 11,5011 31,6042 11,2728 11,7395 0,7178 0,3949 0,0419 0,6207 00,0149 0,0084 0,0088
1,200 1,6002 11,6836 11,4383 3,0189 11,6389 11,7315 11,4680 11,7395 11,0535 0,7991 0,0557 0.9675 0,0235 0,0144 0,0169
1,000 1,7662 11,8270 11,6548 46,5390 11,8104 11,8871 11,6927 ,7395 22,5281 2,3448 10,1067 2,u%94 0,065 0,0545 0,0577
0,800 2,0017 2,0439 11,9205 8,7802 2,0681 2,1348 11,9738 11,7395 3,4448 3,3026 0,0537 3,3903 =0,0062 =0,0250 =0,0184
0,600 2,4445 22,5226 2,2883 B8,6000 22,5841 2,7436 2,37%5 1,739% 3,1934 2,8923 O0,1119 3,0746 =0,0015 =0,0684 =0,062}
0,400 4,0195 64,2283 2,9030 @,4000 4,9320 7,6371 3,1135 11,7395 3,9244 #0,0001 0,6330 1,4674 0,0714 =0,5277 =0,1787
6,200 8,1231 8,1992 44,5168 18,2000 8,1779 68,1999 55,5220 §,7395 11,6348 =1,5653 00,2652 1.5658 =0,2648 00,2374 +0,2378
0,000 71,9998 8,0000 7,4354 B,0000 8,0000 88,0000 7,8553 31,7395 0,1774 «0,1773 0,1050 0,1773 «0,1050 0,3049 =0,31049
B e b

Varied ilone A Py A'Py Sr' A'Sr' Pbsr' A'PbSr‘

B T U S RS P R U R SRR PRSP Uy

z Pc] Pc7 Pc3 Pc]3 ch PC]B PCZS Pc46 v Effecﬁ of - - Interai?;on of - Sr' v r.
T T T T T T e T T T T T T T T T T e N L L Lt
2,000 1,1333  §,1958 31,4733 1,5545 11,1176 11,1722 1,4529 1,615¢ 0,0673 0,3464 =0,0226 0,0068 =0,0045 =0,0029 =C,0004
1,R00 1,2307 11,3126 11,5458 11,6483 31,2131 11,2867 11,5238 11,6156 0,0875 0,3226 =0,0246 00,0097 =0,0047 =0,0028 «0,000s
1,600 1,3489 11,4415 31,6291 11,7422 11,3292 11,4132 11,6053 11,6156 10,0979 0,2878 =0,0267 0,0096 =0,0049 =0,0026 «0,000¢
1,400 1,4716  1,5626 11,7073 11,8188 1,449% 11,5315 11,6814 31,615 0,0961 10,2434 =0,0291 0,0096 =0,0051 «0,0025 =0,0006
1.200 1,602 1,6836 11,7928 11,8943 1,57BA 1,6484 11,7635 11,6156 0,0848 0,1970 =0,0330 0,0103 =0,0056 =0,0027 =0,0007
1,000 1,7662 1,8270 11,9177 2,0000 11,7348 11,7836 11,8811 11,6156 0,0674 00,1645 =0,0412 0,0126 =0,0072 «0,0037 =0,0011
0,800 2,0017 2,0439 2,1654 2,2590 1,956 11,7801 2,1070 11,6156 0,0068 10,2310 =0,1129 0.0736.°0.0612 0,041 0,048
0,600 2,64405 2,5226 2,949 3,6897 2,3504 2,3770 2,7681 11,6156 0,3083 0,7173 -0,2386 0,2560 =0,1008 =0,1187 =0,0751
0,400 4,0895 6,2283 88,1294 88,3993 33,5087 4,8008 7,8289 11,6156 14,0770 33,5416 =0,5641 *0,6735 =0,1584 0,4051 0,3000
0,200 8,1231 88,1992 8,1999 8,2000 7,9779 8,1964 68,1998 136156 0,0737 0,0758 =0,0370 =0,0736 0,0356 00,0370 =0,0356

0,000 7,9998 8,0000 8,0000 8,0000 7,9992 8&,0000 8,0000 11,6156 10,0002 0,0003 =0,0002 =0,0003 10,0001 10,0002 =0,0002
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Table 15. Continued.

(AL DA AL L L L A L R P L L L D L L P L A Y Y P L L D L Y Y L P LTy R T Y L T Y T P T T T T T YT Y Y T Y L T Y P

Parameter

BRI UL SO, - SO S e NI " SR, S S

. Pc Pc Pc Pc Pc Pc Pc Pc _|""ffect c:f . — Inter?cn;on of — —

1 7 8 14 9 18 27 47 A Py S, NPy At RIS MRS,
g B, S Sy SO
2,000 1,1333 1,1958 0,7933 0,8371 11,1176 14,1722 0,7824 11,6747 0,0498 =0,3464 «0,0167 =0,0088 =0,0034 0,0029 0,0008
1,800 1,2307 1.3126 0,9190 0,693% 13,2131 11,2867 0,9058 11,6717 0,1739 =0,2134 0,2305 0,0961 0,2459 0,2522 0,2509
1,600 1,3489 1,4015 1,0750 2,0738 {,3292 11,4132 11,0592 11,6717 00,5412 0,1610 =0,0222 10,4529 =0,0045 0,0018 «0,000a
1,400 1,4716  1,5626 1,2082 2,5630 11,4495 1,5315 1,2295 11,6717 0,6990 0,3907 =0,0243 0,6125 =0,0039 0,0023 0,0006
1,200 1,6002 1,6836 11,4383 3,4189 11,5788 1,6484 1,4160 1,6717 11,0284 0,7896 =0,0254 0,9539 =0,0016 0,0049 0,0033
1,000 1,7662 11,8270 11,0548 6,5190 11,7348 11,7838 11,6270 11,6717 2,4792 2,3148 =0,0129 2,4244 10,0167 0,0245 0,022¢
0.800 2,0017 2,0439 11,9205 68,7802 1,9565 11,7801 11,8827 11,6717 3,4061 3,3957 =0,0864 3,4732 «0,0049 0,0681 0,0648
0,600 2,4405 2,5226 2,2883 B8,6000 2,3504 2,3770 2,2240 1.6717 33,1981 3,0045 =0,0760 3,1457 0,0032 0,0439 0,029
0,400 64,0195 60,2283 2,9030 8,4000 3,5087 44,8008 22,7643 11,6717 33,6584 0,9775 =0,5193 11,9080 =0,194S 0,4499 00,2639
0,200 8,1231 86,1992 4,5168 8,2000 7,9779 8,1964 3,9490 11,6717 2,0572 «1,9077 20,1790 13,9099 0,1776 =0,1050 0,3064

0,000 7,9998 88,0000 7,4354 68,0000 7,9992 8,0000 6,4140 11,8717 10,5379 «0,5374 0,255% 0,5374 00,2555 =0,2552 0,2552
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Table 16. Infiltration rate, main effect, and interactive effect at different dimensionless time
steps, when three soil parameters varied simultaneously.

Lk A A A A A A LA A A A L LI L AL TA L LA LI AL LT L YT L Y P L L R Y L Y e T e Y T T T T L P L I T T e T L T I LRI L T Y T

Parameter  jone A Py APy, s, xS, PiSy' AP,
g U U P

T f, fz f3 f]2 fg f16 f25 f43 Effect of Interaction of
0,00% 1,2217 2,2992 11,2872 2,30%6 11,3646 22,5274 1,4334 {,0620 11,0883 0,0353 00,1849 =0,0318 0,040u4 *0,0006 00,0023
0,020 0,7113 0,7878 0,7876 0,9779 G,7765 0,854R 0,8601 11,0620 0,1368 0,1393 0,0723 0,0593 10,0033 0,0061 0,0025
0,050 0,5553 0,4295 0,6195 0,6678 0,6011 0,4582 0,6693 1,0620 =0,0425 0,1581 0,0441 0,0919 =0,0037 0,0068 0,00a8
0,110 0,4734 0,2800 0,5264 0,531} 10,5084 0,2959 0,5655 11,0620 =«0,0992 0,1588 0,0321 0,1037 =0,0050 0,0066 0,0046
0,200 0,4321 0,2173 0,4765 0,4678 0,4628 0,2287 0,5102 1,0620 =0,1171 0,1533 0,0269 0,1074 =0,0053 0,0059 0,0043
0,380 0,3992 0,1760 0,4353 0,4218 10,4259 0,1852 0,460 11,0620 =0,1233 0,1462 0,0232 0,1087 =0,004% 0,0053 0,0038
0.680 0,3818 00,1531 0,0102 ©0,3941 06,4064 0,1612 0,4370 11,0620 =0,1258 0,1407 10,0223 o.x1na'-o.oosa 0,0060 0,0049
0,980 0,3763 0,1436 0.4004 0,3824 0,4023 0,151f 0,4264 11,0620 =0,3302 0,1359 0,0212 0,1128 =0,0038 0,0054 0,004da
1,280 0,3774 0,1384 0,3947 0,3759 0,60%13 10,1454 0,4203 11,0620 =0,1331 0,1325 0,0205 0,1143 =0,0042 0,0051 10,0042
1,580 0,3771 0,1349 0,3509 0,3716 0,4010 0,1418 0,4161 1,0620 =0,1351 0,1300 0,0202 0,1156 =0,0044 0,0048 0,001
1.880 0,3771 0,13235 10,3880 0,3686 0,8010 0,1392 0,130 11,0620 =0,1366 0,1261 0,0199 0,1166 =0,0046 0,0046 0,0041
L L e T e e T T T P T P e T L P L e L e Y Y Y L R PR R S R Y L DY DR D L L Y T
Parameter
B R V. Y L T SRt S S - S

Effect of Interaction of

T f f; f3 f13 fy 17 f2q faa X Py s, A'Py NS, RS, MRS,
L U L Uy L R E PRSP
0,008 1,2217 11,6939 11,2872 11,6301 11,0760 11,4888 11,1375 00,8412 0,3824 0,0033 =0,1729 =0,0602 =0,0252 0,0025 0,0v4S
0,020 0,7111 0,8997 0,787¢ 0,9378 10,6407 O0,6042 0,7102 0,8412 0,1583 0,0553 =0,0850 <0,0177 =0,0141 =0,0020 0,0018
0.050 0,5553 0,6745 0,6195 0,7170 0,5049 0,6078 0,5646 0,8412 0,1006 0,0515 ©0,0605 =0,0105 =0,0078 =0,0019 0,0008
0,110 0,4734 0,8582 0,5264 0,5971 0,4338 0,5054 0,4822 0,8412 0,0715 0,0440 =0,0482 =0,0067 =0,0062 =0,0020 0,000%
0.200 0,u321 0,4991 0,4765 0,5333 00,3973 0,453%1 0,4379 00,8412 0,0566 0,0376 =0,0420 ®0,0049 =0,0053 =0,0016 0,0009
0,380 0,3992 0,4535 10,4353 0,4820 0,3685 0,4126 O0,4010 0,8412 0,0457 10,0308 =0,0373 =0,0035 =0,0048 =0,0015 0,0003
0,680 0,3816 0,0256 0,4102 0,4492 10,3531 0,3877 10,3787 0,8412 0,0370 0,0248 =0,0345 -0.0022‘-0.0004 =0,0012 0,000p
0,980 0,3783 0,4137 0,4004 0,4331 0,3499 0,3771 0,3698 0,8412 0,0300 0,0197 =0,0335 =0,0013 «0,0040 «0,0010 0,000¢
1.280 0,3774 0,4067 0,3947 0,4229 0,3490 0,3707 0,3646 10,8412 0,0251 0,0160 =0,0329 =0,0004 =0,0037 =0,0007 0,000
1,580 0,3771 0,4019 0,3909 0,4157 0,3487 0,3663 0,3611 0,8412 0,0213 0,0132 =0,0326 0,0001 =0,0035 =0,0006 0,000¢

1.680 0,3771 0,3983 0,3880 0,4102 0,3487 0,363% 0,358§ v,8412 0,0184 10,0109 =0,0323 10,0005 =0,0033 =0,0005 0,000y
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Table 16. Continued.

Parameter
3 L L} L} L 1] ] L] [}
Varied None A Py A'Py Sr A Sr Pb S, A Pb Sr
--.---..-.--.--..--.-..-.-...-.-..----.-..-.'-.-'-----..---..--.-.--.-.-.-.-....-.-.--.--........-...-.-..I--..-.---..--....-.-.
c c ; Effect of Interaction of
T f f f f f ' f 1p 0 ' ' A'P'S
1 7 8 14 4 17 26 45 A Pb Se A Pb A'S, Py Sr b °r
(A4 A A L I LY Y LA S LR RS DA R R Y R R R R R L Y R 2 R P Y R R P P AT IIEEY E R AT T T A RS R R LY R DAL A YL PN Y DA PP YR R Y Y Y L L0 0 )Y
0.009 1,2217 11,6939 0,7933 11,8666 {,0760 1,u888 11,0170 0,5662 00,5448 =0,0414 =C,0889 0,2023 =0,1279 0,0864 =0,098d
0,020 0, 7111 0,8997 00,9190 0,6392 0,6407 0,8042 0,5568 0,5662 0,0204 =0,0936 «0,1503 =0,1556 0,0660 =0,0673 0,0786
0,050 0,55%3 0,6705’ 1.0750‘ 0,3289 0,5049 0,6078 0,4418 0,5662 =0,1681 =0,0508 =0,1964 =0,2791 0,1454 «0,1379 0,i538
0,110 06,4734 0,5582 1,2482 0,2004 0,4338 0,5054 0,3827 00,5662 =0,2737 (,2100 =0,2447 =0,3518 00,2079 =0,1985 0,214
0,200 0,4321 00,4991 1,4383 00,1555 00,3973 00,4531 00,3569 0,5662 =0,346% 0,0750 =0,2967 =0,4079 0,2614 =0,2563 0,267
0,330 0,3992 0,453% 11,6548 0,1083 0,3685 0,4d126 0,3359 0,5662 =0,4216 0,1407 »0,3503 =0,4708 0,3245 =0,3145 0,329
0,680 0,3618 00,0256 11,9205 0,0869 0,3531 0,3877 0,3281 10,5662 =0,5012 0,2164 =0,4169 =0,5404 0,3937 =0,3835 0,398%8
0,980 0,3783% 0,43137 2,2883 0,0778 10,3499 0,3771 0,328% 0,5662 =0,6014 0,3114 =«0,5082 =0,6327 00,4861 =0,4757 0,4902
1,289 0,3776 0,4067 2,9030 0,0726 0,3490 0,3707 0,3281 0,5662 =0,7605 00,4664 =0,6616 =0,7860 00,6401 =0,6294 0,643
1,560 0,3771 00,4019 44,5168 00,0699 00,3487 0,3663 0,3281 0,5662 =1,167%5 00,6709 =1,0650 =3,1887 §,0u36 =1,0330 11,0472
1,880 00,3771 0,393 7,u354 0,0673 0,3487 0,3631 0,3281 0,%5662 =1,9000 11,6011 =1,7944 *1,9178 1,7738 =1 ,7626 11,7769
.--....I'.....-.....Q.-..--.....--.--.-....-..-.--..-.-Q-....-.-.-----.-----..---....—-.--..-....---.-......-.....-'.........-..
Parameter
Varied None A’ Pb A'Py Sr' A'Sr' PbSr' A‘Pbsr'
...-....-..-..--..'-..-....'-.-....-.----.-.Q-...'..--..-'---.-'-...----.---....‘--.‘-.--..--.--....-O-..-C.-'.-‘---.--.-a..----
Effect of Interaction of
T f fs f3 f13 fy flg f25 fag A P s AP A'S PS ' A'RS.
b r b r b r
...'...--.---‘I.----.'--..--.-.--.-..---'..-'.I-...-.---...-.-.I..--.-I‘I..-..-..-'.---.....-..'.I.-.-.--...--.-----.--.....-.-..
0,008 1,2217 1,6939 11,2872 11,6301 11,3646 11,8948 11,4334 $,0270 00,4313 =0,0028 0,1682 =0,0700 10,0237 =0,0037 =0,0083
n,020 0,7111 06,8997 o0,7876 0,9378 0,7765 0,9885 0,8601 11,0270 0,1794 0,0592 10,0790 =-0,0209 0,0100 0,0019 “0,0017
0,050 0,553 0,6745 0,619 0,7170 0,6031 0,7349 10,6693 11,0270 0,113 10,0550 0,0547 =0,0112 0,0070 0,0017 =0,0003
0,110 0,4734 0,5582 0,%264 0,5971 0,%5084 0,6052 06,5655 11,0270 0,0834 0,0476 0,0427 =0,0074 0,0056 0,0017 =0,000a
0,200 0,4321 0,4991 0,476S 0,5333 0,4628 0,5397 0,5102 11,0270 0,0667 0,0406 0,0370 =0,0053 0,0048 10,0013 ~0,0002
0,380 0,3992 0,4535 0,4353 0,4820 0,4259 0,488% 0,4649 11,0270 0,0547 0,0336 0,0324 =0,0039 .0.00“2 0,0013 «0,000%
0,680 0,3618 0,4256 0,4102 0,4492 0,4064 0,4582 0,4370 11,0270 0,0453 0,0270 0,0296 =0,0025 0,0039 0,0010 =0,000y
0,980 0,3783 0,4137 0,4004 0,4331 00,4023 0,4451 0,4264 11,0270 0,0376 0,0217 0,0286 =0,0015 0,0036 0,0009 «0,0009
1,280 0,3774 00,4067 0,3947 0,4229 00,4013 0,4375 0,4203 §,0270 00,0321 0,017% 0,0281 =0,0006 0,0034 00,0008 =0,0004
1.580 0,3771 0,4019 10,3909 0,4157 0,4010 0,4322 0,4161 11,0270 0,0280 0,0144 0,0277 =0,0000 0,0032 0,0006 =0,0000

1,880 0,3771 10,3983 0,3880 0,4102 0,4010 0,4222 0,4130 11,0270 o0,0232 00,0135 00,0260 0,0020 0,0015 0,0021 0,001%
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Table 16. Continued.

Parameter
SO S Lt I MR, o SN - SIS SO
T f, £ fo f1a o fia 27 4 n Effec:z (.>f . - IInteracl:tivlJn of = —
b Se APy A'S, Py'S, A'Pp'S .
g S e P U R S SRR PRSP PP USRI Sy
0,099 1,2217 1,6939 0,7933 11,8666 11,3646 11,8948 1,2978 0,7069 0,7t161 =0,0327 0,2671 0,2149 =0,0566 0,0952 =0,085,
Gen2N 0,7141 0,8997 0,9190 10,6392 0,776 0,988% 0,6730 10,7069 0,0387 =0,1094 =0,0060 =0,1616 0,0843 =0,0831 10,0724
0,050 90,5553 0,6745 §,0750 ©0,3289 0,601t 0,7349 0,5244 0,7069 =0,1643 =0,0693 «0,1032 =0,2908 0,1492 =0,1563 0,1410
0,110 0,4734 0,5582 11,2482 10,2004 0,5084 0,mr052 0,450 00,7069 =0,2745 =0,0071 =0,3746 =0,3653 0,2070 =0,2156 0,2010
0,200 0,432% 0,0991 11,4383 0,1555 0,4628 10,5397 0,1146 10,7069 «0,2740 =0,0170 =0,3126 =0,3459 0,3339 =0, 3482 0,328
0,380 0,3992 0,4535 11,6548 0,1083 0,4259 0,4889 0,3879 0,7069 =0,4252 0,1250 =0,2992 =0,4838 0,3209 «0,3302 0,3166
0,680 0,381R 0,4256 1,9205 0,0869 0,4064 0,4582 0,3769 0,7069 =0,5055 0,2013 =0,3701 =0,5533 0,3894 =0,3987 0,3854
0,980 0.3783 03,4137 2,2883 10,0778 0,4023 0,4451 0,3769 0,7069 =0,6066 0,2967 =0,4627 =0,6457 00,4810 =0,4904 0,477%
1,260 90,3774 0,4067 2,9030 0,0726 0,4013 0,4375 0,3769 0.7609 =0,7661 0,4518 «0,6167 =0,7989 0,6345 =0,6440 0,6310
1,580 0,3771 6,4019 4,5168 0,0699 10,4010 0,4322 0,3769 0,7069 =1,1735 0,8563 =1,0205 =1,2015 11,0375 =1,0476 11,0343

1,880 0,3771 0,3983 7,4354 0,067 0,4010 0,4222 0,3769 00,7069 =1,9079 11,5880 =1,7517 =1,9291 11,7656 =1,7756 §,765%
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Table 17. Volume of water applied, main effect, and interactive effect at different dimensionless
time steps, when three soil parameters varied simultaneously.

LAAAA R AL A IR L LA LI P T L R LI LRl P L L P L e L L N A L L Y L Y Y L e Y P R P R LY P PR Y AL L YY)

Parameter
Varied None A Pb APb Sr' ASr' PbSr' APbSr'
B L LT T T T i P RS G S
T W, W, Ws Wy Wy Wi Ws W43 : Effe;t of = = Interactjnn of .

0,008 0,006 0,0114 O©0,0064 0,0115 0,0068 0,0126 0,0071 o0,0212 0,005 0,0002 0,0009 =0,0001 0,0008 =0,0000 =0,000p
0,020 6,0142 0,017 0,0157 0,019 0,055 0,0170 0,0372 06,0212 0,0027 0,0028 06,0014 0,0012 0,0000 0©,0001 00,0000
0,050 06,0277 o0,0214 0,0309 0,0333 0,0300 0,0229 0,0334 o0,0232 =0,0021 0,0079 0,0022 O0,0046 =0,0002 00,0003 0,000
O;llo 0,0520 o0,0308 0,0579 0,0584 0,0559 0,0325 0,0622 0,0212 =0,0109 0,017 0,0035 0,0114 =0,0006 0,0007 0,0008
0,200 0,0864 0,0434 0,093 0,0935 0,0925 0,0457 0,1020 0,0212 =0,0234 0,0307 0,0054 0,0215 =0,0010 06,0032 \0.0009
0,380 0,1517 0,0668 00,1654 0,1602 0,1618 0,0703 0,1766 0,0212 =0,0469 0,0556 06,0088 0,0413 =0,0018 0,0020 0,001%
0,630 0,2596 0,1040 0,2789 0,2679 0,2763 0,095 10,2971 o0,0212 «0,0856 10,0957 0,0152 0,0756 =0,0023 0,0041 0,003}
0,930 0,3707 0,1407 0,3924 0,3747 0,3942 0,1481f 00,4179 o0,0212 =0,1276 ©0,1332 0,0208 0,1105 ~0,0038 10,0053 0,004}
1.230 0,4830 0,1770 0,5052 O0,4841 0,5136 0,1861 0,5379 0,0212 =0,1704 O0,1696 0,0263 0,1463 =0,0058 0,0064 0,0054¢
1,580 0,5957 0,2131 0,6175 0,5871 0,6335 0,2240 0,6573 0,0212 =0,2134 0,2054 0,0319 0,1826 =0,0069 0,007S 0,0068
1,830 06,7089 00,2091 0,729% 0,6929 0,7538 0,2616 10,7764 0,0212 =0,28567 10,2409 0,037¢ 0,2193 =0,0085 0,0087 0,0077

Parameter

U R SOt PN S S A3 SN
) ) Effect of Interaction of

T W W, Wy Wq Wy Wyy Wyy Waq Iy Py S, APy \'S, Ppsr NP,
et e N A NN SRR . SR TS S eSS YTt e AN e A s e ST Er e Syt r NSt enebouneseay
C,N0S 06,0001 0,0084 0,0064 0,008f% 00,0053 0,0074 10,0056 0,0168 0,00i9 0,0000 =0,0009 *0,0003 =0,000% =0,0000 00,0000
0,020 0,0142 0,0179 0,0157 0.0187 0,0128 0,0160 0,0142 0,0168 0,0031 0,001 =0,0017 =0,0003 =0,0002 =0,0000 0,0000
£.0590 60,0277 0,0337 0,0309 0,0358 0,0252 0,0303 0,0282 0,0168 0,0050 0,0026 =0,0030 =0,0005 =0,0004 =0,0001 0,0000
0,110 0,0520 0,0614 0,0579 0,0656 0,0477 0,055 0,0530 0,0168 0,0079 0,0049 =0,0053 =0,0008 =0,0007 =0,0002 0,0009
0,200 0,0864 0,0998 0,0953 06,1066 0,0794 0,0906 0,0875 0,0168 0,013 0,0075 «0,0085 =0,0010 =0,0014 =0,0004 0,0000
0,380 0,1517 10,1723 0,1650 0,1831 10,1000 0,1567 0,1523 0,0168 0,0174 0,0117 =0,0142 =0,0013 =0,0018 =0,0005 0,000
0,680 0,259 0,2893 0,2789 10,3054 0,2400 0,2636 0,2575 0,0168 0,0252 0,0169 =0,0234 =0,0015 =0,0030 =0,G008 0,0009
0,980 0,3707 0,0054 0,392 0,4204 0,3428 0,3695 0,3623 0,0168 0,0295 0,0194 =0,0328 =0,0012 =0,0038 =0,0009 0,000p
1,280 0,4830 0,5205 0,5052 0,5412 0,4467 0,4744 O0,4b66 0,0168 0,0320 0,0205 =0,0422 *0,0005 =0,0047 =0,0009 0,0002
1,580 0,5957 0,6349 0,6175 0,6567 0,5509 0,5787 0,5705 0,0168 0,0337 0,0209 =0,0514 0,0002 «0,0055 =0,0009 0,000

1,889 0,7089 0,7468 0,7295 0,7711 0,6554 10,6825 0,6739 0,0168 0,034S 0,0206 =0,0608 0,0010 =0,0062 =0,0009 0,0001
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Table 17. Continued.

Parameter
S P - S - SNt SIS Mo S S
T " y " " y " " y Effect of Interaction of —
1 7 8 14 4 17 26 45 Al Pb' Sr A'Pb‘ A'Sr Pb'Sr A Pb Sr
U LS U U T I RIS S SR S PSRRI SRR TSP P PSP
0,009 n,006t 00,0084 0,0057 0,0093 0,0053 0,0074 60,0050 0,0113 0,0028 10,0002 =0,0009 0,0006 =0,0002 =0,0000 =0,0001
0,020 06,0142 0,0179 0.0}23 0,0127 o0,0128 00,0160 00,0111 0,0113 0,0019 =0,0034 =0,0015 =0,0016 =0,0002 0,0002 00,0008
Ne050 0,0277 0,0337 0,9202? 0,0164 0,0252 0,0303 0,0220 0,0113 =0,0010 =0,0099 =0,0025 =0,0066 =0,000f 0,0005 0,0003
0,110 0,0520 0,0614 0,0460 0,0220 00,0877 0,055 0,0421 0,0113 =0,0073 =0,0217 =0,0041 =0,0159 0,0000 0,0010 0,0008
N,200 0,0864 0,0998 0,0775 0,029% 0,079¢ 0,0906 0,07¢3 0,0113 =0,0173 »0,0381 =0,0063 =0,029¢ 0,0002 0,00i8 0,0014
0,350 n, 1517 0,1723% 0,1383 0,0411 0,1400 0,1567 10,1276 0,0113 ~0,0376 =0,0692 =0,0105 =0,0563 10,0007 0,0031 0,0026
0,680 0,259¢ 0,289% 0,2410 0,0590 0,2400 0,2636 0,2230 0,0113 =0,0746 =0,119f =0,0172 =0,1013 10,0016 0,00%¢ 0,004}
0,980 n,3707 0,4054 0,3511 0,0762 0,3428 0,3695 0,3250 0,0113 =0,117¢ =0,1668 =0,0243 =0,1481 0,0027 0,0076 10,0067
1.,2R0 0,4830 0,5205 0,8645 0,0929 0,4467 0,4744 0,4299 0,0113 =0,1631 ~0,2133 «0,0345 =0,1957 0,0040 0,0098 0,0089
1,560 0,5957 0,6349 0,5798 0,1094 0,5509 0,5787 0,5364 0,0113 =»0,2102 =0,2589 =0,0387 =0,2437 0,0054 10,0118 00,0111
1,880 0,7059 0,7468 0,69561 0,1225 0,6554 0,6825 10,6437 0,0113 =0,2591 «0,3049 =0,0452 =0,2926 10,0078 o0,0147 0,014}
g g S S Ry LU I LUy C IS U IS AU SRR PP
Parameter
S AL SN OO PR .. OO SO < .S S
. " " " " ‘ y y " ' Effect of ' . Interaction of ' . .
1 7 3 13 9 18 25 45 A Pb Sr A'Py A’Sr Pbsr A pbsr
s Uy U U Sy S U Uy P PRI
0,008 n,0vel 0,0084 00,0064 0,008f 10,0068 0,0094 0,007t 0,0205 0,0021 =0,0000 0,0008 =0,0003 00,0001 =0,0000 =0,0009
0,020 a,0tu2 0,0179 0,057 o0,0187 o0,015% 0,0197 o0,0t72 0,0205 00,0036 0,0012 0,0016 =0,0004 00,0002 00,0001 ~0,000%
0,950 n,0277 0,0337 0,0309 0,0358 0,0300 0,0367 0,033 0,0205 0,0058 0,0027 0,0028 =0,0005 0,0004 0,000]1 =0,0000
0,110 0,0520 0,0614 0,0579. 0,0656 0,0559 0,0665 0,0622 0,0205 0,0091 10,0052 0,0047 =0,0009 0,0006 0,0002 0,0004
0,200 89,0864 0,0998 0,0953 0,1066 10,0925 0,1079 0,1020 o0,0205 0,0133 0,008 0,0074 =0,0011 0,0010 0,0003 =0,0000
0,380 0,1517 0,1723 0,1654 0,1831 0,1618 0,1857 o0,1766 0,0205 0,0208 0,0128 0,0123 =0,0015 0,0016 0,0005 =0,000e
0,680 0,2596 0,2893 10,2789 0,3084 10,2763 0,3115 10,2971 0,0205 10,0308 0,0183 0,0201 =0,0017 0,006 0,0007 «0,0001%
0,980 0,3707 0,4054 0,3924 0,244 0,3942 10,4362 10,4179 06,0205 0,039 0,0212 0,0280 =0,0015 0,0035 0,0009 =0,000¢
1.230 06,4830 o0,5205 0,5052 0,54312 0,5136 0,5%99 0,5379 o0,0205 00,0411 10,0224 00,0360 =0,0008 00,0044 0,0010 =0,0000
1,580 05957 0,6349 0,6175 0,6567 0,6335 10,6899 0,6573 0,0205 0,0460 0,0210 09,0456 =0,0018 0,0068 =0,0008 «0,0018

1,880 0, 7089 10,7488 0,729 O0,779%1 00,7538 0,8054 0,7764 0,0205 0,0466 0,0224 0,0517 0,0008 0,0058 0,0010 =0,0000
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Table 17. Cont

Parameter
o A U SO SO S i S Y
. W, " g g o W}g N27 N47 - Effic? of ‘ — Interaction of

b Sr A Pb R'Sr' Pb' rl X'Pb'Sr'
LT T L L T e T T T L T T T T PR T
0,005 00,0061 0,0084 0,007 0,0093 0,0068 0,0094 10,0064 0,0343 0,003% 0,0003 0,0009 0,0007 0,0002 0,0000 00,0000
0,020 0,012 0,0179 90,012% 0,0127 0,015 o0,0197 0,0134 0,0141 10,0023 *«0,0037 0,0014 =0,0047 10,0002 =0,900% =0,0000
o,nso 06,0277 0,0337 0,0242 0,0164 00,0300 O0,0367 0,0262 0,014) =0,0008 =0,0108 0,0022 =0,0072 0,0001 =0,0004 =0,0003
0,110 0,0520 o0,0614 0,0460 0,0220 0,0559 0,0665 10,0495 0,0141 «0,0074 =0,0236 10,0036 =0,0174 =0,0001 =0,0009 =0,0007
0,200 0,0864 0,0998 0,0775 0,0291 0,0925 0,1079 10,0829 0,014)1 =0,0178 =0,0414 0,0055 =0,0322 =0,0003 =0,0036 =0,00}3
n,380 0,1517 0,172% 0,1383 06,0811 0,1618 0,1857 0,1474 0,014} =0,0390 =0,0751 10,0089 =0,0612 =0,0007 -0.0QQQ =0,002%
0,680 0,2596 0,2893 00,2410 00,0590 0,2763 0,3115 0,2562 0,0141 =0,077S =0,1293 0,0146 =0,1107 =0,0014 =0,0049 =0,004}
0,980 0,3707 o0,0054 00,3511 0,0762 0,3942 0,4362 0,3729 00,0141 =0,1225 =0,1813 0,0203 =0,1608 =0,0024 =0,0069 =0,0060
1,280 0,4830 0,5205 10,4645 0,0929 0,5136 0,5599 10,4934 0,0141 =0,1706 «0,2318 10,0262 =0,2125 =0,0035 =0,0087 «0,0079
1,580 0,5957 0,6349 0,5798 0,1094 0,6335 0,6899 0,6160 0,0141 =0,2186 =0,2831 10,0340 =0,2664 =0,0030 =0,0124 =0,0116

1,880 0,7089 0,7488 00,6961 0,122% 0,7538 0,8054 0,7398 0,014)1 =0,2721 =0,3312 0,0391 =0,3178 =0,0052 =0,0117 =0,011y
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Table 18.

dimensionless time steps, when three soil parameters varied simultaneously.

(AL A A L L PR P D Y R R L L R L DL L D R L R L PR A L LI L A DA D LR I LA AL R DL A I DL DAL Al AL LA L Al LAl Ll LAl bl ddddd ]

Vertical penetration of wetting front, main effect, and interactive effect at different

Parameter p p 5 ¢ AS,." P.S'  APS
--v.a-r:sq..--'io.n-eccﬁocnlcnuono-- -.--.-);----.--.:--..---r-...---nb.:-..-;-t-)-r;-.-..-------.--....---------'------o--..--..--.....-.-.
ffect of Interaction of
T " Y2 Y3 Viz Vg i Vs Vas Effect 0 . " e
A pb Sr A b A r b r b r
.-...-.I...-.--.-.-...-‘-.--.....-....--.---.--I..--........-.-.-.-.."--.---.-..---......-..-.-.-.-.--...-'---‘...-..I--..-..‘-.
0,008 0,2000 0,3000 o0,3000 0,3000 0,2000 0,3000 0,3000 0,4000 10,0500 10,0500 0,0000 =0,0500 0,0000 0,0000 0,0000
0,020 60,3000 0,4000 0,4000 0,4000 0,3000 00,4000 0,4000 0,4000 0,0500 0,0500 0,0000 =0,0500 0,0000 0,0000 0,C000
0,050 0,5000 0,5000 0,5000 0,5000 0,5000 0,5000 0,5000 0,4000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
0,110 0,6000 0,6000 0,7000 0,7000 0,7000 0,6000 0,7000 0,4000 »0,0250 0,0750 0,0250 0,0250 =0,0250 =0,0250 0,0250
0,200 0,8000 o0,8000 0,9000 0,8000 0,8000 0,7000 0,8000 0,4000 =0,0500 0,0500 =0,0500 0,0000 0,0000 0,0000 0,0500
0,380 1,1000 0,9000 1,1000 11,0000 1,0000 0,9000 11,1000 0,4000 =0,1250 0,0750 =0,0250 0,0250 0,0250 0,0250 =0,025%
0,680 1,3000 11,2000 1,3000 1,3000 1,3000 11,1000 1,3000 0,4000 =0,0750 0,07%50 =0,0250 0,0750 =0,0250 0,0250 0,0250
0,980 1,5000 11,3000 1,4000 31,5000 11,5000 1,3000 1,4000 0,4000 =0,0500 0,0500 0,0000 0,1500 0,900 0,0000 0,0000
14280 1,7000 11,5000 1,6000 11,6000 11,7000 1,5000 11,6000 0,4000 =0,0750 0,0250 0,0250 0,1250 0,02%0 0,02%0 0,02%0
1,580 1,8000 11,6000 11,7000 11,8000 11,9000 1,6000 11,7000 0,4000 =0,0750 0,02%0 0,0250 0,1750 =0,0250 =0,02%50 10,0250
1,880 2,0000 11,7000 11,8000 2,0000 2,0000 11,8000 11,8000 0,4000 =0,0250 0,02%0 0,02%50 0,2250 10,0250 =0,0250 =0,0250
LA AL L AL LD YL LYY Y LY T2 PR R R A YR PN LA XX AL AR L PR LYY RIS R A T AL LR PR R L A R R YRR R A A N 2 0 0 0 0 0 4 2 2 1 )
Parameter
s 1 1 1 1
Varied None A Py A'Py Sp A'S, PLS, A'PS
LA A AL LA AL P AL A T R DAY LR L R AL R R Y P P P P A L R T A L P LY L L Y e P P A Y Y PR R R R R PR D L R R Y PR R R P R R L L L Y T )
v v v v v Effect of Interaction of
T v v v \ ) \ ;
1 7 3 13 4 17 24 44 A Pb sr A Pb A Sr Pbsr Dy PbSr
LA AL T T A A LA A R AT YRR Y AR LAY R Y L Y LR T R P P LI T RSP R LR PR L R RS R R R LR P R T R R L0 dXyy
0,005 0,2000 0,3000 0,3000 0,3000 10,2000 0,3000 0,3000 0,5000 0,0500 0,0500 0,0000 =0,0500 0,0000 0,0000 0,0009
0,020 0,3000 0,4060 0,4000 0,5000 0,3000 0,4000 00,4000 0,5000 0,1000 0,1000 =0,0000 0,0000 0,0000 0,0000 ©0,0000
0,050 0,5000 0,6000 0,5000 0,8000 0,5000 0,6000 0,5000 0,5000 0,1000 =0,0000 =0,0000 0,0000 0,0000 0,0000 0,000n
0,110 06,6000 0,7000 0,7000 0,8000 0,7000 0,7000 00,7000 0,5000 0,0750 0,0750 0,0250 10,0250 «0,0250 =0,0250 0,0250
0,200 0,8000 0,9000 0,9000 0,5000 0,8000 0,9000 O0,8000 0,5000 0,0750 0,0250 =0,0250 =0,02%50 0,0250 =0,0250 ©,025¢
0,380 1,1000 11,1000 11,1000 11,1000 11,1000 11,1000 §,1000 0,5000 0,0600 0,0000 60,0000 0,0000 0,0000 0,0000 0,0000
0,680 1,3000 11,3000 11,3600 1,3000 1,3000 11,3000 11,3000 0,5000 0,0000 0,0000 0,0000 0.0000 10,0000 0,0000 ©0,0008
0,960 1,5000 11,5000 11,4000 11,4000 §,5000 11,5000 11,4000 0,5000 0,0000 «0,31000 0,0000 0,0000 0,0000 0,0000 0,0000
1,280 1,7000 31,6000 11,6000 11,5000 11,7000 11,6000 11,5000 0,5000 =0,0750 =0,1250 =0,0250 0,0250 10,0250 =0,0250 0,025¢
1,580 1,8000 11,7000 11,7000 11,6000 1,8000 11,7000 §,6000 0,5000 =0,0750 =0,1250 =0,0250 0,02%0 10,0250 =0,02%0 0,02%0
1,880 2,0000 11,8000 §,8000 11,7000 1,9000 11,8000 11,7000 0,5000 =0,1250 =0,1750 «0,0750 0,0250 0,0250 «0,0250 =0,0250



9000°0 0000°0 0000°0 00S0°0 0000°0 O00§1°0= 00S1°0= 000§°0 0009°Y 0008°% 0000°2 000L°1 0008°1 0008°T o0000°2 0g8°!

9520°0 0§20°0= 0G20°0e 0S20°0 0§20°0 0S21°0e 0S21°0= 000S°0 000Z°T 0004°F 0006°1 0009°1 0004°T 0004°% 0008°% (TTA
0000°0 0000°0 0000°0 0000°0 0000°0 00031°0s 0003°0= 000S°0 0009°T 0009°V 000L°1 000S°1 0009°T 0009°% 000L°1 0g2°1
9000°0 0000°0 0000°0 0000°0 0000°0 O00COI"0= 0000°0 000S°0 000n°T 000S°1 000S°1 000#*T 000R°1 0008°T 0006"! 0g6°0
0000°0 0000°0 0000°0 0000°0 0000°0 0000°0 0000°0 000§°0 O000£°T 000£°T 000£°1 OUCE"1 0O00E°Y 0O0O0E‘l o000f°1 089°0
0520°0= 0620°0 0520°0 0620°0= 0§20°0= 0S20°0 0S§20°0 000&°0 00031°1 0003°f 0000°T 000L°T 0001°T 0001°V ouol®} 08€°0
9520°0 0§20°0= 0820°0 0S20°0= 0520°0e 0§20°0 0S.0°0 000§°0 0008°0 0006°0 0008°0 0006°0 0006°0 0006°0 0008°C 0020
0620°0 0520°0= 0520°0e 0§20°0 0620°0 0S20°0 0SL0°0 000§°0 000.°0 000L°0 0004°0 0009°0  000L°0 000L°0 0009°¢ 011%0
000°0 0000°0 00000 0000°0 0000°0= 0000°0= 0001°0 000S°0 0005°0 0009°0 0008°0 0009°0 0008°0 0009°0 0005°0 0509
0000°0 0000°0 0000°0 0000°0 0000°0= 0001°0 0001°0 0005°0 GOOR°0 00000 000E°0 0005°0 000N°0 000n*0 000f°0 020°0
©000°0 0000°0 0000°0 00S0°0= 0000°0 0050°C 005§0°0 000§°0 000£°0 000£°0 0002°0 000£°0 000£°0 0008°0 0002°0 §60°¢
L ] astaaes Sseoaee CpoaScashsans secsnlane Ly 11 ) aassees Saassna®gas ceateanssass seasasas
4.9 4.9 o q 4 q

CS LY \Sd R4 diX S d WX 9ty 52, 8Ly 65 AN £y L, Ly 1

30 uol3de433U] 40 302343

.Lm d.X + Sd .;m_< 94 X 3uop patJep

Jddyeueded

RSNt SO CRC AN NN SN OO Sa R AN el A RN s I A SR s AN NASNaSScnaligsntsctcnatacanssostecantaansananonscarinsadontcnunancsnsns
9520°0= 0620°0 0§20°0 0S.2°0= 0520°0= 0522°0= 0S2n°0= 000%°0 0000°Z 0008°1 0006°T 000€°t 0©0000°2 0006°1 0000°2 0ge°’1l
9050°0 00000 0000°0 0005£°0= 0000°0 000T°0= 000n*0= 000n°0 0000°2 000L°T 0009°T 000€°I 0000°2 000L°1 0008°1 0gs*t
0520°0 0520%0~ 0520°0 06.2°0= 0520°0= 0521°0~ 05LE*0e 000n°0 0008°F 0009°1 004"t 0002°1 0006°} 0009°L 0002°1 0g2°1
2000°0 0000°0 0000°0 00S52°0= 0000°0 00§31°0= 00§2°0= 000K°0 0009°T 0008°T 000S*T 0001°T ©009°l 0G00S*1 0006°1 086°0
€000°0 0000°0 0000°0 00020« 0000°0 0001°0= 0002°0= 000NP*0 000r°T 00CE T 000E°*T 0000°T 000R°T 0O0E*Y oOuOE"1 099°0
9000°0= 0000°0= 0000°0 00ST1°0= 0000°0= 00ST1°0= 00S1°0= 0007*0 G001°T 000T°T 000F°T 0008°0 0001°T 000F*F 000t1°1 0gg®o
9000°0 0000°0= 0000°0 0001°0= 0000°0= 0001°0= 0000°0 000n°0 0008°0 0096°0 00080 0004°0 0008°0 0006°0 0008°0 vu2‘o
0620°0 0520°0~ 0S20°0e 0520%0e 0S20°0 0SL0°0= 0S20°0 000M°0 0009°0 000L°0 0004°0 0009°0 0009°0 U00L*0 0009°0 0110
9000°0 0000°0 0000°0 0000°0 0000°0C 0001°0= 0001°0 000P°0 000n°0 0009°0 0005°0 0VOS°0 0000°0 0009°0C 000%°0 050°%0
0000°0 0000°0 0000°0 0000°C 0000°0 0000°0 0001°0 000n°0 000€°0 000m°0 000L£°0 0CON®0 O0VUE®O0 00UNP*0 0UOE'0 020%0
9000°0 0000°0 0000°0 0000°0 0000°0 0000°0 000F°0 000m°0 0002°0 000£°0 0002°0 000£°0 0002°0 000E*0 0002°0 S00°0

..'.....'l—.."..."'.........".."."' Ly Y Yy}

4 4

VRS st 40y Ja X s, 92, 1, vy vl 8
30 uor3deaajul 30 309443

Ly L 1

s Y4 34 X auoN  patdep
Jaj3Weaey

"panuLjuo) gl a|qel

RSt Yk Skt syl Sl cesems

WX i .Y 4

100



90600°0 0000°0 0000°0 00S2°0= 0000°0 0052°0= 00SH°0e 000R*C 0000°2 0008°1 0000°2 000€°1 0000°2 0008°V 0000°2 (TTRA

0520°0 0520°0e 0520°0« 0§542°0= 0520°0 0521°0= 0§2n°0=~ 000n°0 ©0000%2 0004°t 0006°T 000£°1 0000°2 0004°T 0008°1 08s° 1
0000°0 0000°0 0000°0 coom.ou 0000°0 0001°0e 000N"0= 000M°0 0006°T 0009°1 0004°t 0002°1 0006°T 0009°1 000L°1 (FTAN
00000 0000°0 0000°0 0052°0= 0000°0 00S1°0= 0052°0= 000N°*0 0009°1 0005°f 000S°F 000Kl 0009°1 0060%°1 0005°} 0960
0000°0 0000°0 0000°0 0002°0~ 0000°0 0001°0e 0002°0= 000”0 000n"T 000£°1 000£°1 0VO00*T o0GOP*l 000€°1 000g°1 0E9'0
0520°0= 0620°0 0629°0 0GL1°0e 0520°0= 0S21°0= 0S21°0= 00ON°0 0001°% 000V"( 0000°P 0008°0 000I°T o0u0¥®1 o000(°} 08€°0
9000°0 0000°0~ 0000°0 0O001°0= 0000°0~ 0001°0e 00U0°0 0QUUN® 0 0008°0 0006°0 0009°0 000L°0 0008°0 wvoOUs®V 0003°0 €020
0620°0 0520°0= 0520°0« 0§20°0= 0S§20°0 05.0°0= 0S20°0 0007°0 0009°0 0004°0 000L°0 0009°0 0009°0 0004°0 0009°0 oitto
9000°0 0000°0 0000°0 0000°0 0000°C ©001°0~ 0001°0 00ON®C 000n°0 0009°0 ©00S*0 000S*C 000MP‘0 0QOY'0 00050 vs0'y
0000°0 0000°0 0000°0 0000°0C 0000°0 0000°0 0001°0 000MP°C 000£°0 000R°C 00O0E°0 000n*0 000f°0 0QOR°0 000§°v 0200
V0000 0000°0 0000°0 0000°0 0000°0 0000°0 0001°0 ©0OOP*0 0002°0 0005£°0 0002°0 000E"0 0002°0 000£°0 o0v0n2°0 600°0
G meceneEeRC RSN G AN RS a Nt ASReatNaSSEEsnEaeSANS LRt eRaSnSEEaserSa Rt eaRanntetaranRaetncsanaERaRenEascatostnanasteRasarsaans

Js. %0 U9 s s 4 X 1y, 1z, 8l 6 v, 8 £ t .

30 UOLIDRUIU] 40 308443

T S TS T 2 T ™ Ty Sy
J233Weavd

sasasnean Saassves

“panutijuo) gl °|qel

101



0520°%0= 0520°0 0§20°0 0620°0 0640°0 O06L£°0 05§.6°0 0008°0 000@°t 0000°2 0000"1 000£°2 0004°V 0006°1t coon°t oug®t

9620°0 0S20°0 0S20°0 06.0°0 0620°0 0SLE£°0 0526°0 000S"0 0009°T 0008°1 000€£°1 0002°2 0009°% 000"l o000g"1 vgs° 1
9000°0 0000°0 0080°0 0050°0 00S0°0 00S€°0 0006°0 0005°0 000S8"t 000L°1 0002°1 0000°2 000S8°} 0009°% 00¢2°1 vez't
¥620°0 0S20'0 0820°0 0§20°0 0820°0 082£°0 0S2Z»*0 00LS°0 0O0OMP"L 000S"T 0001°T 0008°1 000P°t GOUS*L w001} Vy6°o
0000°0 0000°0 0000°0 (LO0S0°0 0000°0 0082°0 O00SE°0 00uS°C 0002°T 000E°1 0000°T 0009°1 0002°1 0008°l Quou"! 0690
00S0°0= 0000°0= 0000°0 0050°0 00S0°0 0002°0 000g*0 000S°0 0000°1T 0001°7 0008°0 0008°T 0006°0 0000°1 000g°0 06§ 0
0000°0 0000°0= 0000°0e 0050°0 0000°0 00SI*0 0052°0 00vS°vu 000L°0 0008°0 0009°0 000U°T 0004°0 00VB*V Ouud'v 002°0
0000°0 0000°0 0000°0 0000*0= 0000°0= 0001°0 0002°0 000S°0 0009°0 000L°0 0005°0 0008°0 0009°0 000L°0 wv0S‘0 o1tto
©000°0 0000°0= 0000°0 0000°0 0000°0= 000I*0 0001°0 000S°0 000S°0 0005°0 000R°0 0009°0 0008°0 000S°0 ¢non‘e :mchc
0000°0 0000°0 0000°0 0000°0 0000°0= 0003°0 000T°0C 0UUS"0 000MP°0 00OR°0 0O0O0E°0 000S°0 0VOP*0 000P°V O0UOS"V 020°0
¥000°0 0000°0 0000°0 0050°0e 0000°Ue 0050°0 00S0°0 0005°0 000£°0 0008°0 0002°0 000£°0 000£°0C O00O0E*0 g0p2°0 §10°0
LYY YL LD R ALY YL P LT DY PP P L L LY YR Y L L Y LYY P T P L L P LY L LYY P A L PP Y R Y L PP YL Y P Y Y Y Y Y PY P Y Y Y Yy
S st s g *s % X v, b, 1, P TR Ly Ly L
30 UOL3ORJIIU] 40 328443

L TR T T TN T e e e

Jdaj3uesed

9050°0= 0000°0 0000°0 0050°0 00§0°0e 000n°0 000np*0= 000m°0 0002°% 0006°0 GOOE*T 000N°T 0004°1 0006°0 w0ON°1 ITM
0§20°0 0620°0 0$20°0e 0620°0 0§20°0= 05L£°0 06LE*0= 000M*0 0009°T 00098°0 000€£°1 000£°1 0009°%1 0006°0 000€°1 0g5°1
0620°0 0520°0e 0520°0 06.0°0 0S20°0e 052€°0 052¢°0= 000n°0 000n°T 0008°0 0002°1 0002°T 000§°V 0008°0 ouo2*i oga‘l
0000°0 00G50°0= 0000°0« 00G0°0 00S0°0« 000€°0 00S£°0= 000n°0 000£°1 0004°0 0001°T 0001°1 000n°t 0004°0v 0QuUOT'H vge’o
0000°0 0000°0= 00S0°C JGSU*0 00§0°0= 0052°0 00UE*0= 000n°0 0003°T 0009°0 0006°0 0006°0 0002°T 0009°0 0000°} 039°0
0620°0 0§20°0 0§20°0e°06£0°0 0520°0= 0S21°0 0SL1*0= 000P°0 0006°0 0005°0 0008°0 0008°0 0006°0 0009°0 00d8°0 0RE°%Y
0000°0 0000°0 0000°0 0000°0= GO000'0e 0001°0 0007"0= 000n°0 0002°0 000S°0 ©€009°0 0009°0 000£{°0 0005°0 0009°¢ 002°0
9000°0 0000°0= 0000°0 0000°0 0000°0= 0001°0 0VOT*0= 000n*0 0009°0 000n°0 000S°0 0V0S*0 0009°0 000P°0 00058°0 0110
0000°0 0000°0 0000°0 0050°0= 0000°0= 0USU°0 0050°0= 000n°0 000S°0 00CR®0 000R"0 000n°0 000S°0 0009'0 ouoOn'0 omcro
0000°0 0000°0 0000°0 0000°0 0000°0 00071°0 0000°0 000m*0 000m°0 000§°0 000§°0 0006n*0 000P°0 000L°0 000§°0 v20°0
¥006°0 0000°0 0000°0 0050°0= 0000°0e 0050°0 00S0°0 000n°0 000€L°0 0O00E°0 0002°0 000E°0 000E°0 O000E°0 0002°0 000
emccsnsencensas casavascdencmenasanasana cemmana cmcsans ceccccetassssaSenccncacncanannsas censmstamconusanen
I s sy Gax s 9y ¥ £, 52, 31, 6, 21y, £y 2 ty N
40 uoL3deUIIU] 30 129443
5 e P L " T iy S

*A1Sno3ue] [NWLS paLJRA Sddiaweded [LOS 934Yy] USYM °sd9ls awL} SSI[UOLSUBWLP
JUDUDJSLP 3B 309}48 9ALIORUSIUL pu® 109443 ULBW “U0J} BULIIOM 4O JUBWSAOW [PIUOZLUOH ‘g °9lqel

102



0000°0 00§0°0 0000°0 0050°0 0050°0= 000n°0 00S5°0 000§8°c 000L°V 0008°! 000€°1  000£°2 000L°T 0006°1 ovOn'l ogg°t

9000°0= 0000°0= 0050°0~ 0050°0 00S50°0= 005¢°0 000§°0 0005°0 ©009°T 0004.°1 0008"1 0002°2 0009°1 0009°1 000§°% 0gs° 1
0g20°0 0620°0= 0§20°0 0S.0°0 0620°0= 0S2€*0 0&4N"0 000S°0 000R°T 0009°T 0002°1 0000°2 000S°T 0009°F vo002°1 02t
0050°0 0000°0= 0000°0 00S0°0 0050°0= 000E°0 0QUOR'0 000S°0 000E°T 000M°T 0001°T 0008°T 000UN°T 000S8°1 o0001°1 0860
0620°0e 0620°0= 0620°0 0520°0 08.0°0~ 0S22°0 O0SLE*0 0005°0 0001°F OQ0UE®T 0006°0 0009°T 0002°1 00081 000v0°"1 089°0
0620°0= 0520°0= 0620°0- 06L0°0 ©0620°0= 0SL1°0 0S542°0 0005°0 0006°0 0000°t 0008°0 000E°1 0006°0 0000°1 0008°0 08g°0
0000°0 0000°0= 0000°0= 0050°0 0000°0 00SI°0 00S2°0 000S°0 000.°0 0008°0 0009°0 0000°1 000L°0 0008°0 00090 ov2*o
0620°0 0620°0 0S20°0= 0620°0 0§20°0e 0621°0 0SL1*0 000S°0 0009°0 0009°0 0005°0 0009°0 0009°0 000.°0 0005°¢ (2SR
0000°0 0000°0= 0000°0 0000°0 0000°0= 0001°0 0001*0 0005°0 000S°0 0005°0 000n°0 0009°0 0005°0 000S°0 00OR"0 0500
0000°0 0000°0 0000°0 0000°0 0000°0s 000%1°0 0001°0 ©0005°0 000n°0 000P°0 000£°0 0005*0 0002°0 000nm°0 00uf°0 02u*0
0000°0 0000°0 0000°0 00S0"0e 0000°0= 0050°0 0050°0 0005°0 000€°0 000£°0 0002°0 000£°0 000E£°0 000E°0 ¢002°0 Suu*0
..........'.....'.".....'.'.'l".'....’...'.."..'............."‘..I...'.'.ll.'.'.....lll......'..l.......l'....'.'-.--.".."
N
N R R s Y X 9y 52y 8Ly 6y Ely Ey Ly Ly 1
F0 UGt3deU3U] 30 3998433
»a assdew smhuesay asassavwes amagasas - ases L LI I LY L) awepgeanan LYY 3
\ mdu.« _&m.qm _um.< d AUON pataep
J43j3wedey
Sosasatoratadiaans Seuwhsagaa seabass cemesasbtasdguan® LTI T Y Y .'..l.... -ae .'...I... SasndepvapstseteeTasanebacsens
9050°0« 0000°0 0000°0= 0005°0= 0060°0 00§5°0= 00§2°0 000£°0 0002°% 0000%°2 000n°1 0001°1 0001°t 0006°V 000n°"1 099°1
0000°0 0050°0 0000°0 0052°0e 00§0°0 0005°0= 00§2°0 000£°0 0001°1 00081 000£°T 0000°t 0000°T 0008°1 ovOE"} (T3}
0050°0e 0000°0= 0000°0 0002°0= 0050°0 005n°0e 00S2°0 000€£°0 0000°T 0002°t 0002°V 0000°1 0006°0 0009°1I 0002°%1 [ TTAd
vg2¢°%0e 052€°0 062€°0e 0S21°0 062€°0 062.°0e 0825°0 000€°0 0006°0 000S°T 0007°% 0006°0 000n°0= 000S°1 0001} 0880
000€°0= 000E°0 000€'0e 00S1°0 000E°0 0059°0= 00Sp°0 0VOOE°0 0008°0 000£°T 0000°T 0008°0 000"°0e 00CE°T 0000°1 0989°0
0§L2°0= 0642°0 0§22°'0= 0S21°0 0G2£°0 0525°0= 0SL§°0 000£°0 0002°0 0003°'T 0009°0 0009°0 000%w"0= 0000°1 0008°0 08g°0
0622°0e« (522°0 06G22°0= 0521°0 0622°0 0S2n°0~ 0S2€°0 000€£°0 000§°0 0008°0 0009°0 000%°0 Ovun*0e QU0E°0 ©C08°%y ouva®o
0621°0e 0522°0 06L1°0= 0G21°0 0822°0 0S5.§°0= 0S25°0 0Q00€°0 000n°0 000L°0 000S°0 0UCn®0 000n°0= 000L°0 00uS"0 vit®o
06£1°0 05.1°0m 06241°0 0522°0« 0S.1°0= 0S21°0 0521°0= Q00E*0 000n"0 000S°0 CO0ONTO 0QUVOR°0 0001°V 000§°0 o0O0R°0 050°0
0641°0 O0SL1°0m 0G6/1°0 0622°0« 0G.1°0= 0S21°0 0S2t1°0= 000E°0 000€°0 000RP°0 0COL°C 000£°0 0000°t oOvOR*0 o000f£°0 0200
00020 0051°0e 0002°0 0002°0= 0051°0e Q0ST°0 0007°0m 000£°0 0002°0 000£°0 0002°0 0002°0 0006°0 0008°0 ov02®o €60°0
semsesegsan aesensss®ascas aseugana ascsenedg mesen®a as®aatnsanes Sesnassss
4. .q 4. q a4, . q d q Y
v dy f N X
S dY d S.\Y d, S . d . Sty 92, Ly ty 14 8y Ly ty N
30 uOL3deUdUT 40 308443
caehues Seoeaass LI X Y 1 7} saEmaASgas LY 1) - avgn mesca"aoe LY X}
Hm .ﬂa auop pataep
Jajawesed

‘panuLjuo) 6l alqel

103



0002°0« 0082°0 0002°0= 0001°0« 00ST1*0 00§9°0= 000UR*0 ©000€°0 0002°t 0008°T 0O00E°Y 0001°1 000P°0 0006°1 oQuOM‘} oge’t

VUGL1°0e 0822°0 0622°0w 0520°0w 0GLT°0 0§5£9°0= 0SZE°0 0O00E*0 000T1°T 000L°t 000£°Y 0002°L 000£°0 0008°1T 000§°% 0gs°t
0522°0= 0821°0 0522°'0e 0620°0« 0GL1'0 0S29°0« 0GLE°0 000E°0 0000°1 0009°% 0002°1 000G°T 0002°0 0009°T 0002°% og2*i
0000°0= 0000°0e 0060°0= 0002°0e 0050°0= 000n°0= V0ST*0 000UE°V 0006°0 0007ty 0001°T 0QVO0L*0 0008°0 0008°% 000T1°1 0g6°0
0050°0= 0000°0 0000°0 0002°0= 00S0°0= 00SE£*0= 00S1°0 000€°0 0008°0 000§°T 00V06°0 0V08°0 0008°0 000§8°T 0©vo0°} 0g9°y
V000°0 0006°0e 0000%0 0001°0e 00000 000E°0~ 0001°0 O0VOE°0 0009°0 00001 0VOB*0 0009°0 0009°0 000U°T w0U0E'u Cu§ 0
0000°0 0000°0 0000°0 0001°0= 0000°0 0002°0= 00U1°0 0UVOE"0 VOUS®°0 0008°0 0009°0 0005°0 000S°0 0008°0 0009°0 ve2*o
0520°0 0520°0 0620°0e 0SL0°0= 06§20°0= 0SL1°0= 0540°0 000E°0 000n°0 0009°0 0005°0 000n°0 000m°0 000L°0 0v05°0 011%0
0620°0 0S20°0~ 0620°0 0520°0e 0620°0= 06.0°0e 0S5L0°0 000€L°0 000€°0C 000S°0 000n°0 000n°0 000RP°0 000%°0 000R°0 050°0
0000°0 0000°0 0000°0 00S0°0e 0000°0 0050°0= 0050°0 000E°0 000€°0 000n°0 000£°0 O00OEL°0 000£°0 000r°0 Quoe‘0 waovcy
Y000°0 0000°0 0000°0 00S0°0e 0000°0 00S0°0= 00S0°0 000E°0 0002°0 000§°0 0002°0 0002°0 0002°0 000€°0 o0002°0 Souy
LY P Y P Y L Y P PP Y L R DY R Y P PN Y T R P Y L P P P R Y LR R P Y P P P P Y Y P Y P Y P Y L P PN L Y P Y DAY L P P PN YT Y PY PY P TN Y R Y PR LYY P PPN YN Y
Jo. % s % se Y4 s 4 X o, 1z, 8Ly, 64 oL, 8, L, by N
40 uoLjoRUAU] 30 303343
LT YL YL L P PPN PR Y PP Y PR Y PP Y P Y Y P P Y LY L T YL Y PR Y P Y FY Y R Y LY P YL T L PR P P YT T Y L F T P PP Py ey
s %0 s, Jsix Js 9400 J4 WX auoN  patdep
Jajawedseyd

"panuLiuoy ‘6| alqel

104



	Influence of Unsaturated Hydraulic Properties on Infiltration from Circular Surface Areas
	Recommended Citation

	tmp.1330469655.pdf.pwRGk

